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Cornell Maple Bulletin 202 (2014) 
 

1.1 Chemistry of Maple Syrup 
 
by STEPHEN CHILDS 
Adapted from C.O. Willits and C.H. Hill 1976. Maple Syrup Producers Manual. USDA Agriculture 

Handbook No. 134 and North American Maple Syrup Producers Manual, 2nd ed, 2006 

Maple syrup is primarily composed of a mixture of sugars, water, and minerals.  In addition 

to these three components maple syrup will contain small amounts of various other organic 

compounds such as organic acids, amino acids, proteins, phenol compounds and even a few vit-

amins.  Variation in the levels of these various components gives maple syrup the broad spec-

trum of flavors experienced with syrup from different producers and from different sap runs at 

the same location.  As sap is concentrated into maple syrup some of the minerals may precipi-

tate out of solution forming “sugar sand” in the bottom of the evaporator pan, caught in the syr-

up filters or precipitated on the bottom of the syrup container.  When making any maple confec-

tion it is critical that the syrup have a good flavor as most off flavors will only be further con-

centrated resulting in poor tasting products.  Once you have selected syrups with excellent fla-

vor, selecting the syrups based on correct chemistry for the desired confection is second in im-

portance.  Third, you must select the cooking, cooling and stirring program that will give you 

consistently high quality confections.   

 

In maple syrup at 66.0° Brix the sugar is completely in solution and it is a stable solution.  

When you continue to cook syrup, the concentration of sugar in the syrup continues to increase 

as temperature increases and as water is lost. The sugar remains in solution at the higher tem-

perature even though much of the water boils away.  When the syrup reaches the desired tem-

perature for a particular confection and begins cooling, there is more sugar than can remain in 

solution at lower temperatures.  The solution is said to be super-saturated.  Agitation or stirring 

of any kind can cause the sugar to crystallize and come out of solution until the sugar in solu-

tion reaches a stable concentration for its temperature.  The fact that sugar solidifies into crys-

tals is extremely important in making confections.  The amount of sugar that can be in solution 

in a given volume of water varies with the temperature of the solution. Hot solutions can con-

tain more sugar and cool solutions less sugar. This is why accurate measurement of the temper-

ature of heated syrup is so important. 

 

It is this ability to increase the sugar concentration above the stable level that enables the pro-

duction of maple confections. All maple confections depend on producing a syrup solution con-

taining more sugar than can be retained in solution at room temperature (made by additional 

evaporation) and then either encouraging, controlling, or preventing the subsequent sugar crys-

tallization process that occurs with cooling.  When making a sugar glass (non-crystalline hard 

confection like suckers or hard candy) crystallization is prevented by managing temperature or 

syrup sugar chemistry.  When making a crystallized confection, crystallization is controlled 

through such actions as regulating the rate and extent of cooling and the degree of agitation or 

stirring. The slower this crystallization process occurs, the larger the sugar crystals.  The chem-

istry of the supersaturated syrup can be identical, but the products produced can be completely 

different due to the different ways the syrup is cooled and stirred.  At the same time differences 
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in the chemistry of supersaturated syrups cooled and stirred exactly the same can result in very 

different qualities of the final products.   

 

The crystalline or grainy nature of the precipitated sugar is determined by a number of fac-

tors, all of which are influential in making the desired type of confection. These factors include 

the amount of excess sugar in solution, seeding, the rate of cooling, syrup chemistry and the 

speed, power and length of time of stirring. Large crystals, called rock candy, which represent 

one extreme, are formed when slightly supersaturated syrup (67° to 70° Brix) is cooled slowly 

and stored for a long time without agitation. A glass-like non-crystalline syrup represents the 

other extreme. This is formed when highly supersaturated syrup (the boiling point is elevated 

18° F. or more above the boiling point of water) is cooled rapidly to well below room tempera-

ture without stirring, as when making sugar on snow.  By pouring the warm syrup on snow or 

fine shaved ice the syrup suddenly becomes so viscous that it solidifies before crystals can form 

and grow. In contrast, if the hot supersaturated sugar solution is stirred while it is cooling, the 

tendency to form crystals increases. The mechanical shock produced by the stirring causes mi-

croscopic crystal nuclei to form. Continued stirring mixes the crystals throughout the thickened 

syrup, and they grow in numbers and in size.  Different sizes of crystals are preferred in differ-

ent kinds of confections.  Granulated sugar for instance is best with a fairly large crystal that 

can easily been seen and felt with the tongue.  To make granulated sugar the syrup is evapo-

rated to the desired temperature and is not cooled only slightly or not at all before stirring is 

started.  For maple cream the desire is to have a smooth creamy texture where no crystals can 

be felt with the tongue.  Here the supersaturated syrup is allowed to cool without stirring until it 

is somewhere between 50 and 90º F.  Both the temperature at stirring and the method of stirring 

have an effect on the size of the crystals formed in the cream and the stability of those crystals 

over time.  The cooler the temperature when stirring begins the longer, in weeks and months, 

the crystals will stay the same size and resist growing.  A fast powerful stir such as with a gear 

pump machine makes a smoother cream than when stirred on a turn table or candy machine 

when all other conditions are the same.   

 

Controlling Crystallization 
The formation of sugar crystals in many confections and recipes is controlled by the tempera-

ture and stirring procedures.  However the syrup chemistry is also an important factor.  Con-

trolling the size of crystals or preventing crystals with crystal inhibitors is used in making many 

sugar confections and candies.  Large crystals of sucrose have a harder time forming when mol-

ecules of invert sugars are present.  Crystals form something like building blocks locking to-

gether.  If some of the molecules are a different size and shape, they won’t fit together, and a 

crystal doesn’t form or grows with much more difficulty.  The influence of invert sugars, com-

mon in natural maple syrup, on crystallization should be well understood by maple confection-

ers.  Many times maple producers complain of batch failures when making confections because 

the natural mix of types of sugar in the syrup was outside of the normal range for the confection 

desired.  The use of corn syrup to make maple suckers and hard candy or use of invertase to 

make shelf stable maple cream all are related to the higher concentration of invert sugars and 

their role in controlling growth of sucrose crystals.  The influence of invert sugar on making 

maple confections is discussed in depth in the next section.   

 

Crystallization inhibitors also can include various acids, fats and proteins.  The addition of 
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acids, like cream of tartar, fruit juices or vinegar, inhibits crystal growth. Fats, like margarine, 

butter, cream, whole milk, or chocolate, also inhibit crystal growth, as does protein in the form 

of milk, egg white, and gelatin.  Fat and protein inhibit crystallization by providing physical 

barriers, coating the crystal face and preventing one molecule from growing on another, thus 

keeping the crystals small or stopping crystallization altogether. Corn syrup or honey is often 

used in candy making since they promote super-saturation by inhibiting the formation of crys-

tals.  Many specialty products can be made using maple syrup along with various crystal inhibi-

tors.  These candies do not have sugar crystals when they have sufficient crystal inhibitors in 

them or when they are cooked to such a high temperature that most of the water has evaporated 

and the syrup is too viscous for the crystals to orient themselves into a crystalline structure.  Ex-

amples include caramels, taffies, brittles, hard candies, marshmallows, fluff, meringues, frost-

ings and gumdrops.  The excessive use of a fatty de-foamer in making crystalline confections 

may result in unexpected soupiness or lack of proper crystal formation. 

 

Why increase the finish temperature when there is more than one sugar in the mix? 

One of the factors a maple producer who is making value added products may need to take into 

consideration is how the concentration of sucrose is effected in syrup that has invert sugars pre-

sent.  Sucrose is the sugar that normally is going to crystallize in making a confection.  Unless 

the syrup has been treated with invertase, sucrose is the only sugar with enough concentration to 

form crystals.  The invert sugar in the syrup reduces sucrose crystallization simply by getting in 

the way but it also reducers the sucrose concentration requiring more cooking to bring it to the 

level where it would act more like it would if no invert sugar were present.  The chart below 

illustrates how if a maple producer is making maple cream with a syrup that has no or a very 

low level of invert compares in sucrose concentration with a syrup at the same brix level but 

with a higher invert level.  This chart should help the maple producer understand why a higher 

finish temperature is needed to get the sucrose to the same concentration to get a similar crystal-

lization result. You need the higher finish temperature to equalize the brix of sucrose in the mix. 

 

 
 

Invert Sugar 
Sucrose is a twelve carbon sugar having the chemical formula C12H22O11.  Invert sugars are 

six carbon sugars, such as glucose (dextrose) and fructose (levulose), which are structurally dif-

ferent but both with the chemical formula C6H12O6.  You may also see them referred to as 

hexoses or reducing sugars.  For purposes here I will refer to them independently as glucose and 

fructose or together as invert sugars.  Invert sugars are produced in sap or syrup by the splitting 

of sucrose, commonly by the action of microorganisms, acids or the enzyme invertase.  Sucrose 

is common table sugar and is the only sugar in sap when it comes from the tree.  Some of the 

sucrose in sap is converted to invert sugar as a result of microbial fermentation during handling 
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and processing. This change occurs in all sap and is most common in syrup produced from sap 

that is collected late in the season when temperatures are warmer. 

 

A small amount of invert sugar is desirable in maple syrup that is to be made into maple con-

fections.  Invert sugars are more soluble in water than sucrose at room temperature meaning 

more total sugar can be held in solution before crystallization occurs. This helps keep the prod-

uct moist, and it also encourages smaller sugar crystals to form.  Too little invert sugar in the 

syrup can cause the product to be grainy; too much may prevent formation of crystals.  Other 

properties of invert sugar include an increase is sweetness compared to sucrose alone, reduced 

viscosity making it easier to spread creams or frostings, softening of a product’s texture, reduc-

ing water activity making products more resistant to yeast, mold or bacteria fermentation, and 

depression of the freezing point so products stored in the freezer are less likely to crystallize or 

change in crystal structure.   

 

Invert sugar is one of the ingredients of the Maillard browning and Caramelization reac-

tions.  Maillard Browning happens then you have invert sugars, amino acids and heat.  It is one 

of the chemical reactions that happens when heating syrup and can lead to darker color and 

stronger flavor.  Caramelization happens at different temperatures with the different sugars.  At 

365ºF sucrose will caramelize, glucose at 295ºF and fructose at 219ºF.  When cooking syrups 

for confections, producers should recognize that high invert levels may increase the darkening 

particularly where invertase or acids have been used to create a very high level of invert sugar.  

Converting too much of the sugar in maple syrup to invert sugar can alter the taste so that it be-

comes more like the characteristic honey flavor.   

 

In general, all grades of maple syrup contain some invert sugar, and the amount varies 

among different grades.   Lighter syrup, particularly that made early in the production season, 

generally has the least invert sugar; very dark syrup, particularly that made late in the produc-

tion season, has the most invert sugar.  The color of syrup can be a very general guide in select-

ing syrup for making a specific confection but testing has shown a wide variation in invert lev-

els in the different syrup colors.  A simple test using the common glucose meter used to moni-

tor blood sugar levels can be very helpful in selecting and blending syrups to make the most 

consistent products.  This can be especially valuable if syrup is being purchased for the purpose 

of making confections.  For complete information on testing for invert sugars in maple syrup 

see the fact sheet titled “Invert Sugar in Maple Syrup”. 

 

Cornell Maple Program 
www. cornellmaple.info  
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1.2 Quality Control For Maple Confectioners 

 
Quality control is an integral part of all confection production. The first phase of control begins 

with tests on the intended ingredients. Prior to use, you the technician must test ingredients to 

ensure they meet your specifications. Sensory evaluations are to be done on characteristics such 

as appearance, color, odor, and flavor. Off flavors in the syrup or sugar will not make for great 

tasting maple confections.  Other physical and chemical characteristics should also be tested 

such as density, invert sugar levels, and solid particle size where a product other than syrup will 

be used. Manufacturers depend on these tests to ensure that the ingredients used will produce a 

consistent batch of the desired confections. 

The next phase of quality control is done on the finished products. This includes hardness or 

viscosity, crystalline characteristics (smoothness or graininess) appearance, and taste testing. 

During production, the quality control technician (usually you)  check physical aspects of the 

process, mainly temperatures. A comparison method is typically used. In this method, the newly 

made product is compared to an established standard. For example, the flavor of a randomly 

sampled confection may be compared to a standard product produced at an earlier time. If you 

are not particularly sensitive to taste you should find another to work with you in evaluating this 

important aspect of making maple confections.  Locate the one in your business or family most 

likely to notice small differences in graininess, taste, and appearance properties. Instrumental 

tests that have been developed by the confectionery industry over the years may also be used. 

Temperature (°C) Result 

122ºC/260ºF   Granulated sugar 
120ºC/248ºF   Very hard sugar 
118ºC/244ºF    Hard sugar 
114.5ºC/238ºF   Maple soft sugar 

113ºC/235ºF    Maple on snow 
111.5ºC/234ºF   Maple cream or spread 
104ºC/219ºF    Maple Syrup 
100ºC/212ºF    (Water boils) 
Making maple confections from a standard temperature chart 
like this one is NOT ACCEPTABLE if a consistent product is de-
sired.  Finish temperatures must be adjusted to conditions! 
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These factors include

• Degree of super-saturation or finish temperature
• Blend of sugars present
• Rate of cooling
• Rigor and length of stirring
• Temperature at stirring
• Seeding
• Presence of crystal growth inhibitors
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1.3 SUGAR PROFILES 
OF MAPLE SYRUP GRADES 
Abby van den Berg, Timothy Perkins and Mark Isselhardt 
Proctor Maple Research Center 
The University of Vermont 
Underhill Ctr., VT 05490 
Although many analyses of the chemical composition of maple syrup have been conducted, 
relatively little information exists on the differences in composition of the individual syrup 
grades. For example, although it is generally accepted that the amount of invert sugar 
increases with decreasing syrup light transmission (from lighter to darker grades), the 
composition of sugars within different grades has not been adequately characterized. 
Determination of the characteristic chemical composition of each grade will strengthen the 
existing basic knowledge of maple syrup chemistry and potentially provide a tool which can 
be used in the detection of syrup adultered by artificial decolorization. As a first step in ac-
quiring this information we performed a study to determine the characteristic sugar composi-
tion of each maple syrup grade. 
METHODS 

During 2004, we collected 55 unblended syrup samples from individual producers across 
a wide geographic area. Each sample was graded using a Hanna C219 maple syrup 
transmittance analyzer. The concentrations of glucose, fructose and sucrose in each sam-
ple were determined by a commercial food analysis laboratory via high-performance liquid 
chromatography (HPLC). The total percentages of sugars and invert sugar (glucose + fruc-
tose) as well as the ratio of glucose to fructose in each sample were calculated. For each 
grade, the mean and standard error of each sugar were calculated. 
RESULTS 

Fancy syrup contained relatively low amounts of fructose relative to the other grades 
(Table 1). However, in general, the different grades of syrup contained 
 
Table 1. Mean (+ standard error) percent glucose, fructose, sucrose, total sugars, total invert sugars 
and ratio of glucose to fructose for each syrup grade from 55 unblended syrup samples collected 

from a wide geographic area in 2004. n = the number of samples for each grade.  Similar 
amounts of fructose, glucose, sucrose and total invert sugars. The ratio of glucose to 
fructose, however, appeared to vary between the grades, with commercial having the lowest 

 

 

Grade  n  %Fructose  %Glucose  %Sucrose  %Total sugars  %Total invert  Glucose:Fructose  

Fancy  9  0.1+/-0.0  0.7+/-0.1  65.9+/-0.6  66.8+/-0.6  0.9+/-0.1  5.6+/-1.3  

A Medi-
um  

12  0.7+/-0.1  0.6+/-0.1  65.1+/-0.5  66.3+/-0.41  1.2+/-0.1  3.1+/-2.4  

A Dark  11  0.3+/-0.1  0.7+/-0.1  66.2+/-1.1  67.2+/-1.0  1.0+/-0.2  5.3+/-1.9  

B  15  0.5+/-0.1  0.4+/-0.1  67.1+/-0.5  67.9+/-0.5  0.9+/-0.0  2.9+/-1.6  

Comm.  8  0.6+/-0.1  0.6+/-0.1  65.4+/-1.3  66.5+/-1.1  1.1+/-0.2  1.5+/-0.7  
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and fancy having the highest values. 
There are two main highlights of these results. First, the amount of glucose and fructose 
in syrup is often assumed to be equal. However, the ratio of glucose to fructose in these syr-
up samples was highly variable between the grades and not consistently equal. This sug-
gests that the level of glucose in syrup may not always be an accurate predictor of the total 
level of invert and that this may need to be taken into consideration when using commercial 
glucose tests to determine the invert level of syrup.  In addition, the total level of invert is of-
ten assumed to be higher in darker than in lighter syrup. However, the total invert in these 
syrup samples was not consistently greater in darker than in light grades. In fact, the highest 
average invert levels were found in medium-amber samples. These results may reflect the 
natural variation expected to be found in a large group of samples collected from a wide ge-
ographic range. However, these results could also be indicative of the increased use of 
technology in syrup production, such as air injection, pre-heaters and reverse osmosis. 
These processes might influence the chemical changes which occur during the production 
process, potentially leading to lighter-colored syrup produced from late-season sap, which is 
generally higher in invert level than early-season sap. Further investigation is necessary to 
determine if any relationship exists between invert levels and the use of production technol-
ogy, and current research ongoing at PMRC will attempt to address this question. With the 
analysis of sugar composition complete, further work will characterize the mineral composi-
tion of each syrup grade. 
ACKNOWLEDGEMENTS 
Funding for this project was provided by the U.S. Department of Agriculture and by the 
North American Maple Syrup Council. 
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Cornell Maple Bulletin 203(2014) 

 

2.1 Measuring and Adjusting Invert Sugar in Maple Syrup  
Stephen Childs and Brian Chabot 

Adapted from C.O. Willits and C.H. Hill 1976. Maple Syrup Producers Manual. USDA Agriculture Handbook No. 

134 and North American Maple Syrup Producers Manual, 2nd ed, 2006 

 

Invert Sugar 

For an explanation of what effects invert sugar can have on making confections see the bulletin 

titled "Chemistry of Maple Syrup”.   

 

Sucrose is common table sugar and is the only sugar in sap when it comes from the tree.  Some 

of the sucrose in sap is converted to invert sugar as a result of microbial fermentation during 

handling and processing. Microbial metabolism is temperature dependent and occurs to a great-

er extent in sap that is collected late in the season when temperatures are warmer. 

 

Sucrose is sugar with twelve carbon atoms.  Invert sugars are six carbon sugars, glucose 

(dextrose) and fructose (levulose). They have the same number of carbon, oxygen and hydrogen 

atoms, but they differ slightly in how these atoms are assembled. The name “invert” refers to 

the way these sugars bend polarized light. They also are called “reducing sugars” referring to 

their chemical reactivity. The splitting of sucrose, commonly by the action of microorganisms, 

acids, or invertase, produces invert sugars.  A certain amount of invert sugar is desirable in ma-

ple syrup that is to be made into a maple confection.   

 

Need to test 

In general, all grades of maple syrup contain some invert sugar. The amount varies among dif-

ferent grades.   Lighter colored syrup, particularly that made early in the production season, 

generally has the least invert sugar. Very dark colored syrup, particularly that made late in the 

production season, has the most invert sugar.  The color grade of syrup can be a very general 

guide in selecting syrup for making a specific confection, but testing has shown a wide varia-

tion in invert levels in the different grade classifications.  This variability of invert sugars in syr-

up makes it necessary to test and adjust the invert sugar levels to match the specific characteris-

tics desired for a given confection.  Testing syrup and adjusting to a proper invert sugar level 

can eliminate batch failures and help the maple producer make confections of consistent quali-

ty.  For many years the use of the Clinitest tablets was suggested as the way to measure invert 

sugars in syrup.  Now, a simple test using the common glucose meter used to monitor blood 

sugar can be very helpful in selecting and blending syrups to make the most consistent prod-

ucts.  Testing syrups before they are purchased for the purpose of making confections assures 

you are getting syrup that will make the confections you want. 

 

Diluting Syrup to Measure Glucose 

Maple syrup cannot be tested directly with a glucose meter.  It is too thick and will not properly 

enter the test strips.  Also the glucose concentrations from undiluted maple syrup usually would 

be higher than the range of most meters.  To solve this problem you must dilute the maple syrup 



 14 

 with water before testing.  Since maple syrup and water are of very different weights it is best 

not to make the dilution by volume.  The most accurate and easy method is to dilute by weight.  

This is best done with a scale.  Scales with one tenth of a gram (0.1 g) accuracy and a range of 

0 to 300 or 600 grams are now available at reasonable costs and are easily ordered on the inter-

net.  A one in ten dilution of syrup seems to work well for most syrups, it is easy to calculate 

on a scale, and gives a reading on the glucose meter that is in the range for invert sugar concen-

trations required for most confections.  Once you have a scale and are familiar with it's operat-

ing instructions, follow these simple directions: 

 Place an empty cup on the scale 

 Tare the scale to read 0 with the cup in place 

 Drip between 5 and 10 grams of syrup into the cup 

 Multiply the number of grams of syrup in the cup by 10 and add warm water into the cup 

until that number is reached on the scale.  For example if the syrup in the cup showed a reading 

on the scale of 5.6 grams, add water until it reads 56, or if the syrup in the cup showed a read-

ing on the scale of 7.7 grams, add water until the scale reads 77 grams. 

 Now you have a one in dilution ready for taking a diabetic glucose meter reading. 

Remove the cup from the scale and stir the water and syrup vigorously until completely mixed. 

 

 

Types of Glucose Meters 

There are a wide variety of glucose meters available in drug stores, the pharmacy section of 

department stores, or on the internet. Most glucose meters should be useful for measuring glu-

cose in maple syrup, but meters that give numerical readings throughout their range (rather than 

Hi/Lo at the extremes) are best. These can range in price from nearly $100 to less than $10. 

There is also a wide range of prices for the test strips used in the various meters. Consider both 

the initial cost of the meter and the cost of test strips in determining which to buy. The more 

expensive meters offer recording and storage of information options that will be of no use to 

maple producers.   

 

Most meters use test strips where the fluid is 

drawn into the strip by capillary action and an 

enzyme converts glucose to another chemical 

that triggers and electrical signal which relates 

to the amount of glucose present. These meters 

specifically measure glucose and not other in-

vert sugars. The chemicals in the test strips dete-

riorate with time. Don’t use test strips past their 

expiration date. If your meter gives you error 

messages, check the expiration date on the test 

strips as they may be the problem.  The chemi-

cal reactions can be affected by room tempera-

ture, humidity and altitude. These meters should 

be used at normal room temperatures and hu-

midity. With some meters the batch of test strips 

needs to be calibrated to the meter. This is done 

automatically in most cases, but follow the di-
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rections with your meter. Store your meter and test strips in a place protected from dust, fluids, 

and extremes of temperature and humidity. 

 

Meter Use 

You will need to become familiar with the basic operation of your glucose meter.  Most meters 

operate with a similar procedure in that you remove a test strip from its protective foil and in-

sert it correctly into the meter. Insertion of the test strip will turn the meter on automatically, 

give a notice of calibration, and then ask for a sample.  With most meters follow these simple 

directions: 

 

 Open a test strip being careful to only touch it in the middle. 

 Slide the test strip into the meter.  Follow the directions that come with the glucose meter to 

insure you put the correct end of the test strip into the meter and that the correct side of the strip 

is up, otherwise the meter will not give a reading. 

 When the meter indicates it is ready for a sample, dip the extended end of the test strip 

about ½ inch into the syrup dilution and hold for about 5 seconds or until the meter indicates 

the sample has been activated. 

Move the meter to a horizontal position with the test strip in place and wait for the reading to 

appear on the screen 

 

The reading that appears on the screen will either be a number, or it may say Hi or Lo.  Here 

you will need to read the manual that came with the meter to know at what number the meter 

begins reading Hi or Low to understand what range they represent.  The reading on the screen 

should be given as mg/dL or milligrams per deciliter. Most meters read glucose concentration 

in whole blood. Some meters convert these reading to glucose in blood plasma, which is 10-

15% higher. Our recommendations are based on the whole blood readings.  

 

The mg/dL readings on the meter will need to be multiplied by 0.02 to get the percent of invert 

sugar. The chart at the end of this section uses this conversion. Bulletins on specific confections 

will recommend percent invert sugar ranges for best results. 

 

Accuracy and Repeatability 

Repeatability means the meter will give the same reading when you sample the same solution 

again. Accuracy means how closely the meter reading is to the actual glucose amount.  

 

The Food and Drug Administration regulates the quality and manufacture of blood glucose me-

ters and test strips. However, the accuracy of affordable meters is 10-20%. This means that if 

you test your meter, repeated readings can be very different and still be within the accuracy tol-

erances of the meters. For instance if the invert sugar level in the sample were exactly 1% and 

your meter read 50mg/dl it would be perfectly correct but you should expect readings to vary 

between 45 and 55mg/dl if you took a number of reading from this same sample.  At these low 

sugar levels this amount of variation is completely acceptable and gives you a close enough 

knowledge of where the invert sugar levels are in your syrup to make good blends and confec-

tions.  You should understand though that as the invert sugar levels increase the 20% variation 

also becomes a bigger number.  A 10% invert sugar solution (500 mg/dL) could give a reading 

between 450 and 550mg/dl. 
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You should check your meter periodically with repeat measurements on the same sample (with 

different test strips) to get an idea as to what to expect. Be sure that the sample is well mixed. 

Test Quality Control Solutions can be obtained from some pharmacies or the meter manufactur-

ers if you need to check a suspect meter. Despite their limitations, these meters are a big im-

provement over the Clinitest tablets. 

 

Testing Barrels 

Once the syrup is in a barrel the invert sugar level will be stable unless a bacteria or yeast fer-

mentation becomes active or the syrup is heated again.  An invert sugar test can be run on bar-

rels or other storage units as they are stored or a small sample can be held out from each barrel 

and all samples tested soon after the season so that the syrups can later be selected for use mak-

ing confections or blending without further testing being necessary.  The reading should be rec-

orded on the container or in an inventory log. Also testing can be performed on each batch of 

syrup being selected for making confections.  

 

Blending for Optimal Invert Sugar 

Determining the proportions of two syrups of known invert levels to obtain a blend with the de-

sired invert sugar level can be done very simply, quickly, and directly using alligation.  The 

method is best explained by example, so let’s use two syrups with invert sugar of 0.5% and 

2.2% to obtain a blend with an invert sugar level of 1%.  For simplicity we will call the 0.5 syr-

up "light" and the 2.2% syrup "dark".  Alligation determines the proportion by weight of each that 

should be blended.   

 

Visualize alligation in a simple box diagram.  In the 

upper and lower left-hand corners write the % invert 

sugar of the two syrups to be blended; in the center 

of the diagram write the % invert sugar of the de-

sired blend.  

 

Subtracting across the two diagonals provides the 

proportion (by weight) of each syrup required to 

produce the desired invert sugar percentage.  Al-

ways subtract the smaller number from the larger, 

irrespective of its location.  The proportion (by weight) of each syrup to be blended is the num-

ber located directly across from it in the diagram.  In our example: 
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The resulting ratio is 1.2 units of the light syrup with .5% invert sugar to each .5 units of the 

dark syrup with 2.2% invert sugar.  To further simplify this, change the ratio to the simplest 

whole numbers.  In this case it would be 12 to 5.   

 

If both of the syrups have similar density, the unit of the ratio can be what ever is the most con-

venient for you.  You could blend it as 12 pounds of light with 5 pounds of dark or 12 cups of 

light with 5 cups of dark, or 12 barrels of light with 5 barrels of dark. If blending syrups of dif-

ferent densities, like syrup and water, weight only, not volume, should be used. Once you have 

tested the syrups with the glucose meter blending using alligation is simple and very helpful in 

making the most consistent confections. 

 

Be especially careful of strong flavors in dark syrup if blending is necessary as these fla-

vors will become more pronounced in the final product. 

 

Doctor Solutions 
Some confections need higher than normal invert sugar levels to make the desired product such 

as the shelf stable maple cream or maple suckers or hard candy made completely from maple 

syrup (no corn syrup or glucose sugar added).  If syrup with high invert sugar level is not avail-

able it can be created using a “processing aid” that converts sucrose to glucose and fructose. 

Usually all or most of the sucrose is converted to create a “doctor” or additive solutions.   

 

To 1 gallon (4.4 liters) of standard-density maple syrup add 2 ½ liquid ounces (80 ml) of In-

vertase (an enzyme that causes the conversion of sucrose to invert sugars). Invertase may be 

purchased from many confection manufacturers and stored according to directions. Stir the 

mixture thoroughly and allow it to stand at room temperature (65°F or 18°C) or above for sev-

eral days.  This will convert the treated syrup to between 60% and 67% invert sugar.  It would 

be nice to be able to test the syrup to get an exact invert level, but at these high amounts you are 

out of the testing range of the 1 in 10 dilution. Also, the 20% accuracy of the meter is not good 

enough at these high levels.  You can get a general sense of whether the invertase converted the 

sucrose, but you will need a 1 to 400 dilution to get within meter range. 

 

Heating syrup treated with invertase above 140ºF will inactivate the enzyme and the sugar con-

version will stop.  Heat-treat the doctor solution above 140-160ºF before adding to untreated 

syrup because it will convert sucrose in the untreated syrup.  

 

The alligation method can be used to create a desired invert sugar level by blending the doctor 

solution with the lower invert syrup. 

 

Another convenient type of processing aid is an acid salt such as cream of tartar (potassium ac-

id tartrate). Adding ½ teaspoon (2.5 ml) of cream of tartar to 1 gallon (4.4 liters) of low-invert 

syrup just before it is boiled for candy making will cause sufficient acid hydrolysis or inversion 

of the sucrose to form the desired amount of invert sugar.  Cream of tarter is available in the 

spice section of most grocery stores.  The difficulty here is that testing can only be done after 

the fact and the results may not have produced the exact level of invert sugars you were expect-

ing.   
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In summary, when making maple confections we 

recommend that you: 

Measure and record the invert sugar levels of 

your stored syrups 

Pick the best syrup for a confection based on the 

invert sugar levels 

Or, blend syrups to get the invert sugar level you 

want 

Where a high level of invert sugar is needed, use 

a processing aid, measure the results, and blend 

in the right amount to get the invert levels you 

want. 
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What is sugar?  

The white stuff we know as 
sugar is sucrose, a molecule 
composed of 12 atoms of 
carbon, 22 atoms of hydrogen, 
and 11 atoms of oxygen 
(C12H22O11). Like all compounds 
made from these three 
elements, sugar is a 

carbohydrate. It’s found 
naturally in most plants, but 
especially in sugarcane and 
sugar beets—hence their 

names. 

Sucrose is actually two simpler sugars stuck together: fructose and glucose. In 
recipes, a little bit of acid (for example, some lemon juice or cream of tartar) will 
cause sucrose to break down into these two components.  

If you look closely at dry sugar, you’ll notice it comes in little cubelike shapes. These 
are sugar crystals, orderly arrangements of sucrose 
molecules.  

What happens when you heat a sugar solution? 

When you add sugar to water, the sugar crystals 
dissolve and the sugar goes into solution. But you can’t 
dissolve an infinite amount of sugar into a fixed volume 
of water. When as much sugar has been dissolved into a 
solution as possible, the solution is said to be saturated.  

The saturation point is different at different 
temperatures. The higher the temperature, the more 
sugar that can be held in solution. 

When you cook up a batch of candy, you cook sugar, 
water, and various other ingredients to extremely high 

temperatures. At these high temperatures, the sugar 
remains in solution, even though much of the water has 
boiled away. But when the candy is through cooking and 

begins to cool, there is more sugar in solution than is normally possible. The solution 
is said to be supersaturated with sugar.  

Supersaturation is an unstable state. The sugar molecules will begin to crystallize 
back into a solid at the least provocation. Stirring or jostling of any kind can cause 
the sugar to begin crystallizing. 

Why are crystals undesirable in some candy recipes—and how do you stop 
them from forming? 

 

Under a microscope, you can 

see that sugar crystals aren’t 

cubes, exactly, but oblong and 

slanted at both ends. 
(Image courtesy of Nutrition and 

Food Management Dept., Oregon 

State University) 

2.2 
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The fact that sugar solidifies into crystals is extremely important in candy making. 
There are basically two categories of candies - crystalline (candies which contain 
crystals in their finished form, such as fudge and fondant), and noncrystalline, or 
amorphous (candies which do not contain crystals, such as lollipops, taffy, and 
caramels). Recipe ingredients and procedures for noncrystalline candies are 
specifically designed to prevent the formation of sugar crystals, because they give 
the resulting candy a grainy texture.  

One way to prevent the crystallization of sucrose in candy is to make sure that there 
are other types of sugar—usually, fructose and glucose—to get in the way. Large 
crystals of sucrose have a harder time forming when molecules of fructose and 
glucose are around. Crystals form something like Legos locking together, except that 
instead of Lego pieces, there are molecules. If some of the molecules are a different 

size and shape, they won’t fit together, and a crystal doesn’t form. 

A simple way to get other types of sugar into the mix is to "invert" the sucrose (the 

basic white sugar you know well) by adding an acid to the recipe. Acids such as 
lemon juice or cream of tartar cause sucrose to break up (or invert) into its two 
simpler components, fructose and glucose. Another way is to add a nonsucrose 
sugar, such as corn syrup, which is mainly glucose. Some lollipop recipes use as 
much as 50% corn syrup; this is to prevent sugar crystals from ruining the texture. 

Fats in candy serve a similar purpose. Fatty ingredients such as butter help interfere 
with crystallization—again, by getting in the way of the sucrose molecules that are 
trying to lock togeter into crystals. Toffee owes its smooth texture and easy 
breakability to an absence of sugar crystals, thanks to a large amount of butter in 
the mix 
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Water Activity: Another Critical Factor for Safety of Food Products 

Randy Worobo and Olga Padilla-Zakour 

If you read the federal or state regulations regarding microbial food safety, two values 

are always mentioned: pH and water activity.  The pH of a food is a measurement of its 

acidity in terms of the concentration of acid ions (hydrogen ions) with 4.6 being the 

limit to define acid and low acid foods. Therefore, any food with a pH below or equal 

to 4.6 is acid and any food with a pH above 4.6 is classified as low acid. We discussed 

in detail how to measure the pH of a food in a previous issue of Venture (Vol. 1 No. 1). 

The second value is water activity, a term most people are not familiar with, which 

refers to the water in a food that is available for microbial growth. Water activity also 

affects chemical and enzymatic reactions but these effects will not be covered in this 

article. Based on regulations, if a food has a value of 0.85 or below, is classified as 

non-hazardous, because there is not enough free water to allow the growth of 

pathogens. We will discuss what water activity is, how it is measured, how it relates to 

microorganisms and the applications of this concept in food manufacturing. 

Water Activity vs. Moisture Content 

The value of Water Activity is different than the moisture content ( water) in a food 

product. The moisture content is the total moisture, that is, the amount of bound plus 

free water present in the sample. Water Activity is specific, it provides a measurement 

of the free moisture and is usually expressed as a^ or percentage Equilibrium Relative 

Humidity (ERH). To perform the measurement, a sample of the food product is put in a 

small container, and then the container is placed inside a chamber that seals the sample 

from the outside environment. A sensor inside the chamber measures the relative 

humidity of the air above the food. After a period of time this relative humidity 

measurement remains constant due to the establishment of equilibrium between the air 

and the food. This final reading is then called ERH if it is expressed on percentages (0 

to 100) or Water Activity if it is expressed as values between 0 and 1.0. 

The laboratory determinations of water activity used to take hours to reach equilibrium. 

With modern technology, the measurement of water activity is simple, accurate and 

fast. Readings can be obtained in minutes in most cases and in less than one hour for 

difficult samples. Meters that produce accurate readings are currently priced between $ 

2,000 and $ 6,000 depending on the model and manufacturer.  

Examples of foods with typical water activity readings are shown in Table 1. 

2.3 
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Water Activity and Preservation 

Microorganisms like humans require water for growth and reproduction. Water acts as 

an essential solvent that is needed for most biochemical reactions in living organisms. 

The lack of water prevents the microorganisms from growing but it does not necessarily 

accelerate the death of microorganisms. An excellent example of this is bakers yeast. 

The yeast is purchased in a dried form and once water and a small amount of growth 

substrate (sugar) are supplied, the yeast begin to grow. The fact that microorganisms are 

unable to grow at low water activities can be used as a form of food preservation. Water 

activity (a,y) is an index of the water that is available for utilization by microorganisms. 

Pure distilled water has a water activity of 1.0. Solutes (salt, sugar) that are dissolved or 

solids that absorb water can reduce the amount of available water. Salting was one of 

the early methods of preserving foods and is still used today. By adding high 

concentrations of salt, the a^ is lowered sufficiently to prevent the growth of most 

microorganisms. A good example of this technique is heavily salted fish. In a similar 

manner sugar is used to produce food products such as candied fruits, jams and jellies, 

that are no longer susceptible to spoilage by bacteria and by most yeasts and molds. 

Perhaps the most common method of food preservation is by not binding up the 

available water but by removing it through drying. Dried and dehydrated foods include 

meats, seafood, vegetables, spices, fruits, pasta, bakery and dairy products. The final 

moisture content and water activity of each dehydrated product will depend on the 

characteristics of the food, the distribution and storage temperature, the packaging 

conditions and expected shelf-life, but in general, most dried products will have a final 

water activity below 0.85. The level of water activity reduction to render your food safe 

from spoilage and potential pathogens depends, therefore, on your food and what 

microorganisms are of concern. In general, most bacteria are inhibited at aw of 0.85. 

This includes food pathogens as well as spoilage bacteria. Yeasts and molds are more 

tolerant to lower water activities and require a aw of 0.60 or below to ensure food 

preservation. This is why bread spoils due to mold growth and not bacterial growth. 

Traditional dried foods, or low moisture foods, contain less than 25 moisture and have a 

final aw, between 0.0 and 0.60. Examples of these products are dried eggs, crackers and 
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Another category of water activity controlled foods are those that contain between 15 

and 50 moisture and have a a^ between 0.60 and 0.85. These are the intermediate-

moisture foods which normally require additional protection from secondary factors 

such as pasteurization, pH control, refrigeration or preservatives, to produce a stable 

product. Examples of intermediate-moisture foods are dried fruits, cake and pastry, fruit 

cake, jams, syrups and some fermented sausages. For meat products, the USDA 

regulations require a minimum holding temperature during dehydration to be 145°F. The 

elevated dehydration temperature not only assists in the drying process but also prevents 

the growth of pathogens and most spoilage organisms. In some cases, the dehydrated 

food will be reconstituted, as in dried milk or vegetables while in others, the products 

will be consumed in the dried form as for beef jerky or croutons. 

 

The dried and dehydrated products must be kept in an environment with a relative 

humidity lower than the equilibrium relative humidity of the product (aw x 100). If the 

dried foods are exposed to higher relative humidity environments, the products will take 

on the water and their aw, will increase.  This increased aw may now be of concern for 

growth of spoilage organisms or pathogens.  Therefore, proper packaging of dried or 

water activity controlled products is essential for safety and quality. Airtight containers 

such as glass jars, cans or sealed pouches, will prevent moisture exchange with the 

environment. Most plastic bags will provide good protection against moisture changes, 

as long as the bags are not punctured or open. Specialty plastic materials are available to 

fit different products for specific needs such as grease resistance, UV light protection, 

low oxygen permeability, vacuum packaging and others. Careful selection will provide 

an extended shelf-life by minimizing quality changes over time. 

The pH is another critical factor for microbial growth. If the minimum pH and aw for 

specific microorganisms are known, it is possible to design or adjust food products to 

control pathogens and extend the shelf-life. Table 2 summarizes critical values of a^ and 

pH to support microbial growth of important food microorganisms. 
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If the pH and the water activity of a food product are known or measured, then it is 

possible to study processing and packaging alternatives, and formulation changes to 

render a safe, quality product. 
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2.4 Substituting inverted maple syrup for corn syrup in maple val-

ue added products. 
Stephen Childs, New York State Maple Specialist 

 

When maple syrup is treated with invertase and allowed to stand until completely inverted the 

sucrose in the maple syrup becomes the invert sugars glucose and fructose.  Inverted maple syr-

up can be substituted for corn syrup in the production of many maple value added products.  

Making this substitution allows the products to be marketed as being made of 100% maple or 

all maple sugar.  This can be true with maple suckers, hard maple candy, maple marshmallow, 

maple taffy, frostings, maple coatings and other bakery and candy products where you don't 

want the sugar to crystallize.  When substituting inverted maple syrup in a recipe that calls for 

corn syrup there are several things to take into account. 

 

First is the moisture content of inverted syrup vs. corn syrup.  The percentage of water in invert-

ed maple syrup is typically in the 32% to 34% range while corn syrup is generally between 28% 

and 30% water.  In recipes where the mixture of ingredients is to be boiled to a specific temper-

ature this difference in moisture content is not important as the boiling evens these differences 

up.  However in a recipe where the mixture of ingredients is heated but not boiled to a finishing 

temperature adjusting for the moisture content could become important.  For each cup of invert-

ed maple syrup that replaces a cup of corn syrup you could reduce adding water from other 

sources by two teaspoons in the recipe. 

 

The second consideration is difference in the amount of invert sugar between the inverted ma-

ple syrup and the corn syrup.  It is the level of invert sugar in the ingredient mixture that allows 

the final product to have the correct level of sugar crystallization or a complete blocking of 

crystallization.  In most cases the goal of adding the invert sugar is to have enough to complete-

ly block the formation of crystals and allow the product to be soft and moist rather than rock 

hard or crystalline.  Fully inverted maple syrup would have an invert sugar level of between 

66% and 69% while corn syrup would usually be in the 15% to 40% range but can be as high as 

70% invert sugar.  The source and the processes used to make the corn syrup allows for this 

large variation.  In my limited experience a one for one substitution of inverted maple syrup for 

corn syrup has worked well but there may be recipes or products where less inverted maple syr-

up could be used to accomplish the goals.  Some experimentation many be in order here. 

 

Replacing corn syrup with inverted maple syrup will increase the ingredient costs as maple syr-

up is more expensive than corn syrup.  The fact that the final products do not contain corn syrup 

or are 100% from maple syrup should be advertised and made know to the consumer and higher 

prices may also be in order. 

 

The procedure for inverting maple syrup is fairly simple.  Inverted maple syrup is made by add-

ing 0.1% to 0.25% by volume of the enzyme invertase to pure maple syrup. For a gallon (4.4 

liters) of syrup to be converted to invert syrup add 1.5 teaspoons (8 ml) of invertase or follow 

your manufactures directions. Invertase performs optimally at a temperature 120ºF, and is rap-

idly deactivated at temperatures greater than 170ºF. The syrup plus invertase is heated to 120º F 

for 24 to 48 hours and then stored under refrigeration, or held at lower temperatures for a longer 
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period of time. Over-heating the treated syrup will stop the conversion process. The use of an 

oven or crock-pot is ideal for this purpose. Invertase is available from confectionary and baking 
supply sources and must be kept refrigerated between uses or it will loose its effectiveness. In 
New York invertase is considered a processing aid and does not need to be declared on the 
label.  For further information on measuring and adjusting invert sugar in maple syrup see Cor-
nell Fact Sheet CMB 206 Measuring and Adjusting Invert Sugar in Maple Syrup.  When select-

ing syrup for inverting to be used to substitute for corn syrup it would be wise to use a syrup 

that is already high in invert sugar.  A syrup with a glucose meter reading of 100 or less can be 

used to make a variety of crystalline maple value added products and should be saved for those 

purposes.  A syrup with a reading over 100 can be used to make these other value added prod-

ucts and significantly increase the value.  However if the high invert syrups have too strong a 

flavor for the end product to be good you may need to use a lighter syrup.    
 

 
 

As in making all maple value added products the flavor of the syrup is most important.  Only 
maple syrup with excellent flavor should be used, even when the syrup will be inverted.  Mak-
ing products that use inverted maple syrup does allow good flavored maple syrup that has a 
naturally high invert sugar level that could not be used directly in making value added crystal-
line products like molded maple sugar, granulated sugar or traditional maple cream to still be 
made into very high value products.  Be sure to select your good flavored syrups with higher 
invert sugar levels for making these value added products.   

Glucose 
Meter 
Reading 

1 in 10 
dilution of 
syrup 

mg/dL invert % 

20 0.4 

30 0.6 

40 0.8 

50 1 

60 1.2 

70 1.4 

80 1.6 

90 1.8 

100 2 

110 2.2 

120 2.4 

130 2.6 

140 2.8 

150 3 

160 3.2 

170 3.4 

180 3.6 

190 3.8 

200 4 

210 4.2 

220 4.4 

230 4.6 

240 4.8 

250 5 

Gray area is the 

suggested invert 

sugar levels in ma-

ple syrup to be in-

verted for use in 

value added prod-

ucts in place of 

corn syrup 
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ADJUSTING OFF-DENSITY SYRUP 

BY BLENDING WITH SYRUP, SAP, OR WATER 
How Much Do I Mix? 

 

Dr. Randy Heiligmann 

School of Natural Resources, The Ohio State University 

 

 

No matter how good we are at finishing syrup, most of us occasionally produce syrup 

with an unacceptable density.  Maple syrup with too low a density is not legal, will spoil 

more quickly, and is thin and runny.  Syrup that is too thick will produce sugar crystals 

and cost us money in syrup not made. 

 

If the syrup’s density is too low, it can be reprocessed to a higher density or blended with 

another syrup.  If the density is too high, it can be blended with another syrup, water, or 

sap.  The challenge when blending is to determine how much syrup, water, or sap to 

blend with the off-density syrup to produce the desired density. 

 

Except for the most experienced among us, guessing the proportion of syrup, water, or 

sap to blend with off-density syrup can be a frustrating experience.  The alternative is to 

calculate the proportions of syrups to blend to achieve the desired density.  Certainly, 

those of us who are mathematically inclined can and some probably have used algebra to 

determine the proportions of two syrups to blend to achieve a desired density.   

 

There is, however, a much easier way.  Obviously, you can’t completely get away from 

math and accurately determine blending proportions, but the method of alligation 

discussed and demonstrated in this article requires very simple calculations.  Those of 

you familiar with older editions of the Maple Sirup Manual may remember a discussion 

on blending syrup using the method of alligation (Pearson square).  It is a quick and easy 

method for determining the proportion of syrup, sap, or water that should be blended with 

an off-density syrup to achieve the desired density.  Alligation can be used directly to 

determine the weights or volumes to mix when blending syrup with syrup or to determine 

the weights to mix when blending syrup with sap or water. As shown in this article, it can 

also be used with slight modification to determine the volumes to mix when blending 

syrup with sap or water.   

 

 

 

BLENDING SYRUP WITH SYRUP 
 

Determining the proportions of two syrups of known densities to mix to obtain a blend 

with the desired density can be done very simply, quickly, and directly using the method 

of alligation.  The method is best explained by example, so let’s blend two syrups with 

densities of 65.5
o
 Brix and 68.0

o
 Brix to obtain a blend with a density of 66.5

o
 Brix.  The 

method of alligation determines the proportion by weight of each that should be blended.   

2.5 
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Visualize the method utilizing a diagram similar to the five side of die.  In the upper and 

lower left-hand corners write the densities of the two syrups to be blended; in the center 

of the diagram write the density of the desired blend.  In our example: 

 

 

 

 

 

 

   

                                               65.5
o 
                             ___ 

 

 

  66.5
o 

 

 

                                                 68.0
o
                            ____ 

 

 

 

 

 

Subtracting across the two diagonals provides the proportion (by weight) of each syrup 

required to produce the desired density.  Always subtract the smaller number from the 

larger, irrespective of its location.  The proportion (by weight) of each syrup to be 

blended is the number located directly across from it in the diagram.  In our example: 

 

 

  

                                                65.5
o 
  ----------------------  (68.0 – 66.5) = 1.5 

 

 

  66.5
o 

 

 

                                                 68.0
o
    --------------------  (66.5 – 65.5) = 1.0 

 

 

Blending 1.5 parts 65.5
o
 Brix syrup with 1.0 part 68.0

o
 Brix syrup results in a blend with 

a density of 66.5
o
 Brix .  If we had 150 pounds of 65.5

o
 Brix syrup and wished to raise its 

density to 66.5
o
 Brix by blending it with 68.0

o
 Brix syrup, we would need to mix the 150 

pounds of 65.5
o
 Brix syrup with 100 pounds of the 68.0

o
 Brix syrup, producing 250 

pounds of 66.5
o
 Brix syrup. 
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Above we noted that the method of alligation calculates the mixing proportions on a 

weight basis.  However, since the difference in weight between syrups of different 

densities is relatively small, the proportions calculated using the method of alligation can 

be applied to volumes with relatively small error.  In our example, applying the 

proportions to volume and mixing one and one-half gallons of 65.5
o
 Brix syrup with one 

gallon of 68.0
o
 Brix syrup would produce 2.5 gallons of 66.52

o
 Brix syrup – two 

hundredths of a Brix too high.  This accuracy is well beyond that which most of us will 

ever measure. 

 

Let’s look at one more example of blending syrups with slightly messier results.  Suppose 

we have some 66.1
o
 Brix syrup we would like to blend up to 66.5

o
 Brix using 67.8

o
 Brix 

syrup.  Using the method of alligation to determine the proportions to blend: 

 

 

                                                66.1
o 
  ----------------------  (67.8 – 66.5) = 1.3 

 

 

  66.5
o 

 

 

                                                 67.8
o
    --------------------  (66.5 – 66.1) = 0.4 

 

 

The mixing proportions are 1.3 parts 66.1
o 
Brix syrup with 0.4 parts 67.8

o
 Brix syrup.  

We can work with these proportions but it is easier to calculate the amount of syrup to 

combine with a given amount of off-density syrup if we convert one of the numbers in 

the ratio to a “one” so it can be interpreted as one pound or one gallon.   In this example, 

since we want to know how much 67.8
o
 Brix syrup to add to a known amount of 66.1

o
 

Brix syrup, we can set the proportion of 66.1
o
 Brix syrup to “one” by dividing both 

numbers by 1.3, resulting in a mixing ratio of 1 part 66.1
o
Brix syrup to 0.31 parts 67.8

o
 

syrup.   

 

 

                                                66.1
o 
  ----------------------  1.3 / 1.3 = 1 

 

 

  66.5
o 

 

 

                                                 67.8
o
    --------------------   0.4 / 1.3 = 0.31 

 

 

If we had 120 pounds of 66.1
o
 Brix syrup we could combine it with 37.2 pounds of 67.8

o
 

Brix syrup (120 times 0.31) to produce 157.2 pounds of 66.5
o
 Brix syrup.  Similarly, 3 

gallons of 66.1
o
 Brix syrup could be combined with 0.93 gallons (or 119 fluid ounces) of 

67.8
o
 Brix syrup to produce 3.93 gallons of 66.5

o
 Brix syrup.  
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BLENDING SYRUP WITH WATER OR SAP 

 

When blending syrup with water or sap on a weight basis, the proportions to mix can be 

determined using the method of alligation in the same way it was used when blending 

syrup with syrup.  When blending on a volume basis, the proportions must be adjusted 

because of the difference in the weight of syrup and water or sap. 

 

 

Weight Basis 

 

Let’s first look at blending on a weight basis, and determine how much water to blend 

with 68.2
o
 Brix syrup to reduce its density to 66.5

o
 Brix. 

 

 

                                                68.2
o 
  ----------------------  66.5 

 

 

  66.5
o 

 

 

    0  -----------------------  1.7 

 

 

Again, since we are asking the question: “How much water should I blend with the 

syrup?” let’s set the proportion of syrup equal to “one” in the ratio by dividing both 

numbers by 66.5 resulting in: 

 

 

                                                68.2
o 
  ----------------------  66.5 / 66.5 = 1 

 

 

  66.5
o 

 

 

0 -----------------------  1.7 / 66.5 = 0.025564 

 

 

If we wished to lower the density of 350 pounds of 68.2
o
 Brix syrup to 66.5

o
 Brix by 

adding water, we would add: 

 

 

(350 pounds syrup) (0.025564 pounds water/pound syrup) = 8.95 pounds water 
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The process for determining how much 1.8
o
 Brix sap to mix with the 350 pounds of 67.9

o
 

Brix syrup to lower its density to 66.5
o
 Brix is exactly the same: 

 

 

 

                                             68.2
o 
  ----------------------  64.7 

 

 

  66.5
o 

 

 

1.8
o
---------------------  1.7 

 

 

Converting the ratio to a more useable form by dividing both numbers by 64.7: 

 

 

                                                68.2
o 
  ----------------------  64.7 / 64.7 = 1 

 

 

  66.5
o 

 

 

                             1.8
o
  ---------------------  1.7 /  64.7 = 0.026275 

 

 

If we wished to use 1.8
o
 Brix sap to lower the density of 350 pounds of 68.2

o
 Brix syrup 

to 66.5
o
 Brix , we should add: 

 

 

(350 pounds syrup)(0.026275 pounds water/pound syrup) = 9.2 pounds sap 

 

 

Volume Basis 

 

When blending syrup with syrup we observed that although the proportions determined 

by the method of alligation were, strictly speaking, weight proportions, they could be 

interpreted as volume proportions with relatively little error because the difference in 

weight between syrups of different densities was very small.  This is not true when 

blending syrup with water or sap.  Depending on its density, a gallon of syrup generally 

weighs between 11 and 11¼ pounds, a gallon of water or sap between 8 1
3  and 8½ 

pounds.  When combining syrup with water or sap, the weight proportions determined by 

the method of alligation must be adjusted for these differences in weight.   
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Again, this is best understood by example.  Let’s look again at the example above 

blending water with 68.2
o
 Brix syrup to reduce its density to 66.5

o
 Brix.  The weight 

proportions determined were: 

 

 

 

                                                68.2
o 
  ----------------------  1 

 

 

  66.5
o 

 

 

    0  -----------------------    0.025564 

 

 

A gallon of 68.2
o
 Brix syrup weighs approximately 11.15 pounds; a gallon of water 

weighs approximately 8.33 pounds.  By multiplying the proportion of water (0.25564) by 

the weight of a gallon of the syrup divided by the weight of a gallon of water (11.15 

divided by 8.33 = 1.34) we convert the weight ratio to a volume ratio as follows: 

 

 

                                                68.2
o 
  ----------------------  1 

 

 

  66.5
o 

 

 

                                                  0  -----------------------   (0.025564)(1.34) = 0.03426 

 

 

0.03426 gallons (4.4 fluid ounces) of water should be blended with one gallon of 68.2
o
 

Brix syrup to reduce the density of the blend to 66.5
o
 Brix.   

 

In our example above (combining on a weight basis) we determined that 8.95 pounds of 

water should be added to 350 pounds of 68.2
o
 Brix syrup to reduce its density to 66.5

o
 

Brix.  We have now determined that 0.03426 gallons of water should be added to 1 gallon 

of 68.2
o
 Brix syrup to reduce its density to 66.5

o
 Brix.  Since 350 pounds of 68.2

o
 Brix 

syrup has a volume of 31.4 gallons (350 divided by 11.15), 1.076 gallons of water (31.4 

times 0.03426) must be added to reduce the density to 66.5
o
 Brix.  That much water 

weighs 8.96 pounds (1.076 times 8.33).  Using the method of alligation to determine the 

weight proportions and using it with the correction factor of 1.34 to determine the volume 

proportions produced equivalent answers (except for rounding error). 

 

Fortunately, the determination of the correction factor can be greatly simplified.  If the 

density of the syrup to be diluted is between 66.5
o
 and 70.0

o
 Brix and water or sap with a 

density of 4
o
 Brix or less is used, 1.33 can always be used as the correction factor.  If this  
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is done, the maximum error in the desired density will be around 0.02
o
 Brix.   Again, this 

is far more accurately than most of us will ever measure.  

 

 

SUMMARY 

What You Really Need To Know 
 

The method of alligation provides a quick and easy way to determine the proportion of 

syrup, sap, or water that should be combined with an off-density syrup to obtain a blend 

of the desired density.   

 

 

Blending Syrup With Syrup 

 

When blending syrup with syrup the proportions determined by alligation may be applied 

to either weight or volume measurements.  To determine the proportions: 

 

  Utilize a diagram resembling the five side of a die. 

 Place the density of the two syrups to be blended in the upper and lower left-hand  

 corners of the diagram and the desired density of the blend in the center. 

  Subtract across the diagonals to obtain the proportions of syrup to mix.  Always  

  subtract the larger number from the smaller.  The proportion of each syrup to blend  

  is directly across from it in the diagram.   

 

As an example, how much 67.5
o
 Brix syrup should be mixed with 10 gallons or 110.4 

pounds of 66.0
o
 Brix syrup raise its density to 66.5

o
 Brix.   

 

 

                                                66.0
o 
  ----------------------  1.0 

 

 

  66.5
o 

 

 

                                                 67.5
o
    --------------------  0.5 

 

 

Five gallons of 67.5
o
 Brix syrup should be mixed with 10 gallons of 66.0

o
 Brix syrup to 

produce 15 gallons of 66.5
o
 Brix syrup, or 55.2 pounds of 67.5

o
 Brix syrup should be 

mixed with 110.4 pounds of 66.0
o
 Brix syrup to produce 165.6 pounds of 66.5

o
 Brix 

syrup.  

 

 

Blending Syrup With Water or Sap 
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When blending syrup with water or sap the proportions determined by alligation may be 

applied to weight measurements but must be adjusted when applied to volume 

measurements because of the relatively large difference between the weights of syrup and 

water or sap.   

 

When using weight measurements, determine the proportion of syrup and water or sap as 

summarized above for blending syrup with syrup.  As an example, how much 1.5
o
 Brix 

sap should be blended with 55.7 pounds of 68
o
 Brix syrup to reduce its density to 67

o
 

Brix.   

 

 

                                                  68
o 
 ----------------------  65.5 

 

 

     67
o 

 

 

                                                  1.5
o
  ---------------------- 1.0 

 

 

Dividing both numbers by 65.5 indicates that 0.01527 pounds of 1.5
o
 Brix sap should be 

combined with each pound of 68
o
 Brix syrup to produce a blend with a density of 67

o
 

Brix.  In our problem, 0.85 pounds of 1.5
o
 Brix sap (0.01527 times 55.7) are required to 

reduce the density of 55.7 pounds of 68
o
 Brix syrup to 67

o
 Brix.   

 

When using volume measurements, determine the proportion of syrup and water or sap as 

if using weight and then adjust the proportion of sap or water using the Rule of 1.33.  

Using the above example of blending 1.5
o
 Brix with of 68

o
 Brix syrup to produce a blend 

with a density of 67
o
 Brix, the volume mixing proportions would be    

 

 

                                                  68
o 
 ----------------------  1.0 

 

 

     67
o 

 

 

                                                  1.5
o
  ---------------------- (0.01527) (1.33) = 0.02031 

 

 

0.02031 gallons of 1.5
o
 Brix sap should be mixed with each gallon of 68

o
 Brix syrup to 

produce a blend with a density of 67
o
 Brix.  In our problem, 0.102 gallons or 13 fluid 

ounces of 1.5
o
 Brix sap should be mixed with 5 gallons of 68

o
 Brix syrup to produce a 

blend with a density of 67
o
 Brix 
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Desired 

Invert

____

Proportion

Of Syrup 2

____

Invert in

Syrup 2

____

Invert in

Syrup 1

____

Proportion

Of Syrup 1

____
- minus

- minus

Final

Proportion

Reduced 

To Smallest

Whole

Numbers

_____

Desired 

Invert

____

Proportion

Of Syrup 2

____

Invert in

Syrup 2

____

Invert in

Syrup 1

____

Proportion

Of Syrup 1

____
- minus

- minus

Final

Proportion

Reduced 

To Smallest

Whole

Numbers

_____

2.6 Practice Alligation Tables for Blending Maple 



 36 

Section 3 

 

Crystallization 

 
3.1  Factors that influence the size of crystals in maple 

 products 

3.2   General Candy Making Training 

3.3  Forming Crystals in Candy 
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3.1 Factors that influence the size of crystals in maple products 

 

3.1 Factors that influence the size of crystals in maple products 

By Stephen Childs, New York State Maple Specialist.  

 

A very important factor in making quality maple value added products is to size sugar crystals 

so the product feels great to the customers’ mouth.  For some products such as maple candy and 

maple cream a very smooth mouth feel is preferred by most customers.  If making maple granu-

lated maple sugar a grainier texture is preferred.  Unfortunately it is much easier to make grainy 

textured creams and candies than smooth textured due to the extra attention required to make 

sure a smooth texture is accomplished.  There are several basic factors that will influence final 

crystal size.  The first factor is the temperature at the time of stirring.  The graph below gives a 

very general idea of how stirring temperature may influence the texture of the cream.   

 

 
If temperature was the only factor it would be simple to just say follow the graph and you can 

get what you want.  But there are several other factors that may completely change the angle of 

the graph.  The second factor is the invert sugar level of the syrup.  The higher the invert the 

higher the temperature can be and still keep the finer texture.  This has a limit, when the invert 

sugar level gets too high the product may not harden properly leaving a soupy maple cream or 

sticky maple candy.  Syrups with very low levels of invert sugar can be grainy even when 

stirred at cool temperatures.  The equipment used to stir the cream is another important factor.  
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The faster, more powerful or shocking the stir is the smaller the crystal will be.  A gear pump 

machine, depending on speed, will usually make a smoother cream than a turn table or the can-

dy machine.  Seeding can also have an important influence on the texture of the cream or can-

dy.  If crystals form on the top or sides of the pan while the cooked syrup is cooling those crys-

tals can “seed” the batch.  When cooling syrup is exposed to existing crystals the future crystals 

tend to copy the size of those early crystals.  Purposely seeding (adding finished cream) with a 

smooth textured cream to the batch just as you start to stir can help create a smooth textured 

finished product.  Seeding a candy batch with some cream can result is smoother textured can-

dy. Another procedure that used to be used much more than it is currently is the making of a 

fondant to add to a new batch of cream or candy.  In this system a batch of stiff and very fine 

textured cream would be made at least one day prior to candy or cream making day.  The fon-

dant would be added to the new batch of cream or candy in a volume of between 20% and 50%.  

Then the mixed batch of fondant and fresh cooked confection would be stirred together to 

hopefully create a new smooth batch of fine textured product.   

 

With maple molded sugar or candy the temperature difference at stirring is broader than with 

maple cream as reflected in the sample graph below.  Over cooling either cream or candy can 

make things very difficult for some stirring equipment.  Cold syrup has been known to stall 

most any equipment available so it may be good to gradually work your way down to cooler 

stirring temperatures to try to predict the limits of the equipment you are using.   

 

 

 
With granulated maple sugar stirring hot tends to make the larger crystals that make the best 
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textures.  At the same time stirring right off the stove may lengthen the time it takes to crystal-

ize.  If stirring by hand, this length of stirring time can be of great importance as your stirring 

arm may surpass its’ endurance.  With most other machinery it is not so important.  The simple 

graph below illustrates that the time it takes from when you start stirring to when it is finished 

will change with the temperature of the cooked syrup.  This is true for all confections but prob-

ably is more noticeable with granulated sugar as often we are attempting to stir hotter than the 

idea crystallization temperature.  If it is too hot it takes more stirring time to fully crystalize, if 

it’s too cold it takes more time to fully crystalize, somewhere in the middle is an ideal tempera-

ture as far as how long the stirring will take but that is not necessarily the ideal temperature to 

get the desired texture.  The graph shows also that stirring hot gives a more grainy texture and 

stirring cold gives a smooth texture but there are limitations to both ends of the graph.    

 

 
 

Making quality maple confections means that the maple producer gains a clear understanding 

of these factors influencing product texture, keeps close control of finish temperature, stirring 

temperature, invert sugar levels, and seeding and operates as consistently as possible all the 

time to make consistent high quality maple confections.   
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CRYSTALLIZATION 

 

The objectives of this unit are: 

The student will: 

1. Learn to calibrate candy thermometers.  
2. Learn the principles of making amorphous candies.  
3. Learn the principles of making crystalline candy.  
4. Compare amorphous vs. crystalline candies.  
5. Learn the principles of sugar crystals vs. water crystals  

6. Learn the function of ingredients in candy and ice cream.  
7. Learn the principles of making ice cream products.  

In this unit you will find: 

 Candy Crystallization  

 Crystalline Candy  

 Amorphous or Non-Crystalline Candy  

 Ice Cream Products  

 Study Questions  

 

 

PRINCIPLES OF CRYSTALLIZATION 

1. Optimum candy quality begins with adherence to standardized measuring 
techniques.  

2. Crystalline candies are viscous until agitated by beating, kneading, or pulling.  
3. The end temperature affects the consistency or type of candy. Syrups for 

amorphous candies are generally cooked to a higher end temperature than 
syrups for crystalline candies.  

4. Amorphous candies are without form and contain no crystals.  
5. The ingredients, speed of cranking, proportion of ice to salt, and length of 

storage control the size of ice crystals in ice cream and sherbet.  
6. Ice, salt, and brine are all essential for freezing the mix.  

CRYSTALLIZATION 

 

The objectives of this unit are: 

The student will: 

1. Learn to calibrate candy thermometers.  
2. Learn the principles of making amorphous candies.  
3. Learn the principles of making crystalline candy.  
4. Compare amorphous vs. crystalline candies.  
5. Learn the principles of sugar crystals vs. water crystals  

6. Learn the function of ingredients in candy and ice cream.  
7. Learn the principles of making ice cream products.  

In this unit you will find: 

 Candy Crystallization  

 Crystalline Candy  

 Amorphous or Non-Crystalline Candy  

 Ice Cream Products  

 Study Questions  

 

 

PRINCIPLES OF CRYSTALLIZATION 

1. Optimum candy quality begins with adherence to standardized measuring 
techniques.  

2. Crystalline candies are viscous until agitated by beating, kneading, or pulling.  
3. The end temperature affects the consistency or type of candy. Syrups for 

amorphous candies are generally cooked to a higher end temperature than 
syrups for crystalline candies.  

4. Amorphous candies are without form and contain no crystals.  
5. The ingredients, speed of cranking, proportion of ice to salt, and length of 

storage control the size of ice crystals in ice cream and sherbet.  
6. Ice, salt, and brine are all essential for freezing the mix.  

3.2  General Candy Making Training 
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CANDY CRYSTALLIZATION 

 Both candy and ice cream will be explored in this unit together since they both 
exhibit crystallization.  

o Successful candy making depends on controlling crystals made of sugar.  
o An optimum ice cream or sherbet depends on minimizing the size of 

crystals made of water.  

 Most candies are made by heating and boiling sucrose, also, known as table 
sugar; until enough water evaporates to produce a sugar concentration that 
yields a candy of the desired consistency.  

o Other ingredients added to candy, like chocolate and acids, affect the 
consistency of that candy as well as the flavor and color.  

 The end cooking temperature, which determines the sugar concentration, is the 
most important factor in successful candy making.  

o There are two accepted methods of measuring the sugar concentration, 
by reading a candy thermometer and by observing the consistency of the 
cooked syrup by the cold-water test.  

 

 To read the candy thermometer, first calibrate the thermometer by immersing the 
thermometer in a saucepan of water so that the bulb of the thermometer is 
completely covered by water.  

o The bulb should not touch the sides or the bottom of the saucepan.  
 Bring the water to a boil.  
 Read the temperature of the boiling water by making certain that your eye is at 

the same level as the mercury in the thermometer.  
 The ideal temperature will be 212ºF (100ºC).  

 

 If the water temperature reads above 212ºF (100ºC), add the difference to the 
temperature specified in the candy recipe.  

 If the water temperature is below the ideal temperature, subtract the difference 
from the temperature in the candy recipe.  



 42 

 

 After calibrating the candy thermometer, proceed with making the candy.  
 To accurately read the sugar syrup temperature, during the cooking process, 

make sure the bulb is completely covered with the hot syrup and does not touch 
the sides or the bottom of the pan and read at eye level.  

 To make the cold-water test, drop a few drops of hot syrup into a small amount 
of cold water in a custard cup and work your fingers to form a ball or threads.  

o This test is not specific and takes practice to judge the end consistency 
accurately.  

Cold Water Test Cooking Stages and Temperatures of Sugar Syrups: 

Temperature 
Range 

Cooking 
Stage 

ºF ºC 

Appearance 

Thread 230-236 110-113 
Forms a 2-inch thread when poured slowly from a 
spoon. 

Soft Ball 234-240 112-116 
Forms a ball that will not hold its shape and flattens 
when dropped into cold water. 

Firm Ball 244-250 118-121 
Forms a soft ball that will hold its shape until pressed 
when dropped into cold water. 

Hard Ball  250-266 121-130 
Forms a hard ball that is pliable when dropped into cold 
water. 

Soft crack  270-290 132-143 
Forms hard, but not brittle, threads when dropped into 
cold water. 

Hard crack 300-310 149-154 
Forms brittle and breakable threads when dropped into 
cold water. 

Molten 
sugar 

320 160 Clear, viscous liquid 

Caramel 320-348 160-177 Brown, viscous liquid 
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 There are two types of candies.  
o The first, crystalline candy contains very small sucrose crystals, which 

should feel smooth on the tongue.  
 These candies include fondant, fudge, divinity, and centers of butter 

creams, pralines, and nougats.  

 

 The second type of candy is Amorphous or Non-crystalline.  
o These candies do not have sugar crystals since they have so many crystal 

inhibitors in them or since they are cooked to such a high-end temperature 
that all the water has evaporated and the syrup is too viscous for the 
crystals to orient themselves into a crystalline structure.  

 Examples include caramels, taffies, and brittles like peanut brittle, 
hard candies, marshmallows, and gumdrops.  

 

 

 

 

 

 

 

 

 

CRYSTALLINE CANDY 

Our example for this unit will be chocolate fudge. 

1. Measure the ingredients accurately to obtain an optimum 
product.  

 Any ingredient added to the sugar will affect 
consistency, color and flavor.  

o The addition of acids, like cream of tartar, fruit 
juices or vinegar, inhibits crystal size.  

o Fats, like margarine, butter, cream, whole milk, or 
chocolate, also inhibit crystal size, as does 
protein in the form of milk, egg white, and gelatin.  

 Fat and protein inhibit crystallization by 
providing physical barriers, coating the 
crystal face and preventing one crystal 
growing on another, thus keeping the 
crystals small.  

o Chocolate adds brown color and inhibits crystal 
formation.  

o Corn syrup or honey is often used in candy 
making since they promote supersaturation by 
inhibiting the formation of crystals.  
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 2.  

 Shave or grate the chocolate for 
easier and quicker dissolving and 
blending.  

 Grease the pan for the finished candy 
and set aside so it is ready when 
needed.  

o Once the candy has been 
beaten, there will be no time 
for preparing the pan!  

3. Place the sugar, milk, and corn syrup 
in a heavy saucepan, which holds about 
triple the amount of ingredients.  

 A large saucepan will allow 
enough head room so the candy 
does not boil over.  

 The pan should be heavy to allow 
for slow, even heat flow so the 
candy does not overcook or burn.  

Stir while bringing to a boil making sure 
that all the sugar crystals are dissolved, 
scraping the sides of the pan to remove 
all sugar crystals.  

 If all the sugar crystals are not 
dissolved, they will "seed" the 
mixture.  

o To seed the candy is to 
introduce a substance, like 
a sugar crystal or dust 
particle, which will promote 
early crystallization of 
sugar.  

o The object in candy making 
is to minimize the crystals, 
not encourage early 
formation.  
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 4. Bring the mixture to a boil and add 
the chocolate.  

 Stir to evenly blend the 
ingredients and prevent them 
from sticking to the bottom of 
the pan.  

5. Boil the mixture until the thermometer 
registers 234ºF (112ºC).  

 The hot candy mixture will take a long 
time to raise in temperature from the 
boiling temperature to the desired end 
temperature.  

 Watch carefully, once the temperature 
begins to rise, it will climb quickly.  

 Overcooking will result in a hard, 
undesirable fudge.  

 

 6.  Remove from heat.  

 Stir in vanilla and margarine.  
 Allow the mixture to cool to 

lukewarm without stirring or 
agitating.  

o Stirring will cause 
premature crystallization 
giving a gritty 
consistency to the candy.  

o The pan of hot fudge can 
be set in ice water to 
speed up the cooling 
process  
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7. Beat with a spoon until the fudge loses its gloss and begins 
to thicken and lighten in color.  

 Quickly pour into the prepared pan before the fudge 
completely solidifies.  

 Crystalline candy will hold a shape after agitation and 
does not necessarily need to be put in a pan to cool.  

 

 

Crystalline candies exhibit the following quality standard: 

 Appearance:  
o The candy holds the desired shape and appears smooth, not lumpy.  
o The candy will be opaque with no areas of off-color.  

 Texture:  
o The candy will have very small crystals and will therefore, feel smooth on 

the tongue.  
 Tenderness:  

o While the candy is firm enough to hold its shape, it should be extremely 
easy to cut, bite, and chew.  

o If the candy is tough or does not dissolve readily in the mouth, the sugar 
crystals are too big.  

 Mouth feel:  
o The candy will feel smooth.  

 Flavor:  
o Mild, sweet and well blended flavor accented by any added flavors like 

chocolate.  
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AMORPHOUS OR NON-CRYSTALLINE CANDY 

Our example of amorphous candy is peanut brittle. 

1.  

 Accurately measure the 
ingredients for an 
optimum product.  

 Grease a baking sheet so 
the candy will not stick.  

 

 2.  

 Place the water, corn syrup, and sugar in a 
heavy saucepan, which is about three times 
larger than the quantity of ingredients.  

 Stir until blended, scraping sides so no sugar 
crystals remain.  

3.  

 Boil the sugar mixture 
until the thermometer 
reaches 240ºF or the 
softball stage.  

 Add the peanuts and 
butter and continue to 
cook until 290ºF (143ºC) 
or the hard crack stage.  

o Be careful not to 
have the heat on 
high or to 
overcook.  

o The sugar will have 
caramelized by 
290ºF (143ºC) and 
will produce an 
acid.  
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 4.  

 Remove the mixture from the heat and 
stir in the vanilla and baking soda.  

o The baking soda, sodium 
bicarbonate, will combine with the 
acid from carmelization of the 
sugar and will produce carbon 
dioxide, which aerates the candy, 
giving it a porous structure.  

o Candies without baking soda 
cooked to high temperatures, such 
as lemon drops, will he glassy and 
hard.  

5.  

 Pour onto the prepared pan 
until cool.  

o Amorphous candy 
means "candy without 
form," so the candy will 
take the shape of the 
pan it is poured into.  

 Work quickly so the candy will 
spread in a thin layer.  

 

 

The quality standard for amorphous candy includes the following: 

 Appearance:  
o Hard candies hard and not sticky and clear, not cloudy.  
o Other candies (peanut brittle, toffee, caramels, marshmallows, etc.) will be 

opaque with no areas of off-color.  
o The candy will hold its shape upon cooling and after cutting.  

 Texture:  
o The candy will be smooth with no crystals or graininess apparent.  
o Hard candies will be very hard and brittle.  

 Tenderness:  
o Hard candies will be difficult to cut or bite, but will dissolve in the mouth.  
o Soft candies, like caramels, will be soft, yet quite chewy.  

 Mouth Feel:  
o The candy will feel smooth with no lumps or crystals.  

 Flavor:  
o The candy will be mild, sweet, and well blended with added ingredients 

often predominant.  
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ICE CREAM PRODUCTS 

 

 Ice creams have ice crystals, not sugar crystals, and the size and quantity of 
those ice crystals must be minimized for an optimum product.  

 Special refrigeration systems are used to freeze ice cream commercially.  
 At home, however, the freezing is done in an ice cream freezer using an ice and 

salt mixture.  
 Since ice cream has a lower freezing temperature than water, ice alone will not 

freeze the mixture, so salt is added.  
 The temperature of the ice is lowered when a brine, or salt-water mixture, is 

formed.  
 The ice added to the freezer begins to melt and then the salt will dissolve in the 

water, forming the brine.  
 As more salt dissolves and more ice melts, the brine becomes more 

concentrated and the temperature will continue to drop.  
 One part of salt should be added to 12 parts of ice or 1/3-cup salt to 4 cups ice.  

 

 Ice cream can he made from a milk product like cream or whole milk and sugar.  
o Extra ingredients, like chocolate and eggs, are added not only to add 

flavor interest to ice cream, but to affect the consistency and to minimize 
ice crystal formation.  

o Of course, ingredients like chocolate and peppermint extract affect the 
flavor.  

 Ice cream flavor should be delicate and well blended.  
o As the ice cream warms at room temperature, the flavor will increase in 

intensity since very cold temperatures numb the taste buds and 
therefore decrease flavor perception.  
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 Ice cream should have good "body" which is a smooth and rich consistency, 
which does not melt readily.  

o Often nonfat dry milk solids are added to improve the body of ice cream.  
o However, if the dry milk solids exceed 12% of the mix, the ice cream will 

have a grainy or sandy texture from lactose crystals.  
o This sandiness can be noticed in some soft serve ice creams.  

 Fat will influence the consistency of ice cream also, higher fat making the ice 
cream seem smoother with better body since the fat coats the tongue so it 
cannot feel the crystals.  

o If two ice cream products, one high in fat and one low in fat with the same 
size ice crystals, are tasted side by side, the one higher in fat will appear 
smoother and finer.  

o Sugar helps to keep the ice crystals small by increasing the amount of 
liquid, which remains unfrozen, and decreases the freezing temperature.  

o Evaporated milk will also help to increase the smoothness due to the high 
concentration of homogenized milk, but also affects the flavor, adversely 
to some people's taste.  

 Ice cream, especially homemade ice cream, will develop large ice crystals with 
freezer storage even with short storage periods.  

 Stabilizers, such as gelatin, help to keep the ice crystals small over a period of 
time.  

 

Our example of ice cream for this module is a frozen Custard or New York ice cream. 
The preparation steps include: 

1. Accurately measure all ingredients for an 
optimum product. 
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2. Prepare the soft or stirred custard by 
cooking the milk, sugar, and egg in a 
double boiler over simmering water until 
the custard coats a metal spoon.  

 The custard will have the 
consistency of thick cream and will 
not be solid.  

 Take care not to curdle the 
custard, since curdled custard 
produces curdled ice cream!  

 The egg cooked in the milk will 
help to stabilize the frozen mixture 
and to emulsify the milk fat, plus 
add color and flavor.  

3. Chill the soft custard in the refrigerator 
until cold.  

 If hot custard is used in the ice cream 
mix, it will take too long to freeze.  

When cool, add vanilla for flavoring and the 
cream.  

 

 4. Place the ice cream mix in the inner 
metal, ice cream maker container.  

 The mix is placed in a metal 
container, since metal transfers the 
cold quicker and better than other 
materials, such as plastic.  

Adjust the top to fit and add ice and salt.  

Begin to crank the ice cream maker, 
either by hand or electrically, depending 
on the type used. 
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5. After the electric motor has stopped or after 
the ice cream is difficult to crank by hand, 
unplug the freezer if needed, and remove the lid 
and take out the dasher.  

 The ice cream mixture should have 
increased in volume due to water 
expansion and air beaten into the 
mixture.  

 This increase is called "overrun.''  
o Commercially ice creams are 

allowed 100% overrun or double 
the volume, while homemade ice 
cream normally has less overrun of 
about 50%.  

o The less the overrun, the richer 
and more full bodied the ice 
cream.  

o Thus some brands of commercial 
ice cream now have less than 
100% overrun and a premium 
price is paid for them.  

 

 

6. Repack the ice cream in fresh ice 
and salt or store in the freezer for 
about an hour or two to allow the ice 
cream to season, becoming more 
firm. 

 

The quality standard for ice cream includes: 

 Appearance:  
o The ice cream will appear smooth, not grainy or sandy.  
o No ice or sugar crystals will be visible.  
o The color will be subtle and is determined by the ingredients.  
o The ice cream will holds its shape while still frozen.  

 Consistency:  
o The ice cream will be smooth and firm with good body.  

 Mouth Feel:  
o The ice cream will feel quite cold and smooth, not grainy or gritty.  

 Flavor:  
o The ice cream will have a mild well  

 

Back to top 

Study Questions: 

1. Define the difference between candy crystals and ice cream crystals.  
2. How do you calibrate a candy thermometer?  

3. What is crystalline candy? Give some examples.  
4. What is amorphous candy? Give some examples.  
5. What ingredients inhibit sugar crystal formation? How?  

6. What is "seeding." As it applies to candy making?  

7. Explain why baking soda is added to peanut brittle.  
8. Explain how an ice cream mix freezes?  

9. What effect does fat have on the body of ice cream?  

10. Define "overrun." What is the overrun of commercial ice cream? Of 
homemade?  

11. What effect does storage have on the quality of ice cream?  

© Michigan State University, 2001 
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3.3 Forming Crystals in Candy 
Overall, regardless of the type of crystal, the following factors may impact crystallization: 

•  nature of crystallizing substance  

•  concentration  

•  rate of cooling  

•  temperature  

•  degree of agitation  

•  impurities and/or interfering agents  

•  nature of containers  

•  size and previous history of samples  

Candies are made of sugar (sucrose), water or other liquid and usually some interfering agent

(s). Butter, milk, cocoa and corn syrup are commonly used as both crystal interfering agents and 

flavoring. Candy begins when the water or other liquid is supersaturated with the solute, usually 

sucrose. Supersaturation occurs when more sugar is present than can be dissolved at that tem-

perature. By heating the solution above the boiling point of water the solute concentration be-

comes greater. A supersaturated solution is formed when this solution, after heating to a high 

temperature, is allowed to cool undisturbed. Upon cooling the sugar recrystallizes into several 

small crystals or forms one large amorphous mass. For crystallization to occur, nuclei must 

form and solute must be added from the solution to these nuclei. Usually these nuclei form 

spontaneously but sometimes are "seeded" to the cooked mixture to initiate crystallization. The 

size of the resulting crystals depends on the number of nuclei, rate and temperature of crystalli-

zation, agitation and impurities in the solution.  

Crystallization is a complex process with many interrelated factors. The nature of the crystalliz-

ing substance is important for crystallization, although not as obvious in candy making as su-

crose is almost always the substance under discussion. The rate of crystallization is the speed at 

which nuclei grow into crystals. This rate is dependent upon the concentration of the solute in 

the solution as a more concentrated (more supersaturated) syrup will crystallize more rapidly 

than a less concentrated syrup. At a higher temperature the rate of crystallization is slow and 

becomes more rapid at a lower temperature. Agitation distributes the crystal forming nuclei and 

hastens crystallization.  

Impurities in the solution usually delay crystallization and in some cases such as caramels may 

prevent crystal formation. Fat and protein decrease the number and size of crystals through the 

interference of their masses with the orientation of the sucrose molecules. Corn syrup also has 

this interfering role; however, additionally it serves to enhance the solubility of sucrose and thus 

decreases its tendency to crystallize. Cream of tartar as an added ingredient in a candy formula 

serves indirectly to decrease the rate of crystallization as well as crystal size. It does this 

through its ability to hydrolyze sucrose into its invert sugar. This not only forms two sugars of 

greater solubility than sucrose, but it gives agents which enhance the solubility of sucrose.  
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Cornell Maple Bulletin 201 (2014) 

4.1 Making Maple Cream 
by STEPHEN CHILDS 
Adapted from North American Maple Syrup Producers Manual, 2nd ed, 2006 

Maple Cream Production 
Maple cream is a value-added product that is made from pure maple syrup.  The name maple 

cream, also referred to as maple butter or maple spread, would imply that dairy products are in-

volved, but they are not.  Maple cream is made by additional concentration by evaporation, quick 

cooling, stirring and then packaging at room temperature. Maple spread is an alternative name that 

does not confuse customers about the inclusion of dairy products. But maple cream is the tradition-

al name and will be used here.  

 

The finished maple cream should be light colored with a smooth, creamy texture that is used on 

toast, bagels, muffins, pancakes, doughnuts and combined with other bakery or confection prod-

ucts. From a marketing point of view, it is an all-natural product comprised mainly of sugars, but it 

also has other important nutrients such as amino acids, proteins, organic acids, minerals (calcium 

and potassium being the most prevalent) and trace levels of some vitamins.  It also has excellent 

levels of anti-oxidants.  

 

In recent years the procedure for making maple cream has been changing with research on 

shelf-stable maple cream and the introduction of the gear pump maple cream machine.  Now a ma-

ple producer needs to choose between making traditional maple cream or the higher invert sugar 

shelf-stable maple cream.  A producer can also choose to use the common turn table and paddle 

cream machine, the spiral drive candy machine, the new gear pump maple cream machine, or the 

no machine manual stirring method to perform the required agitation to crystallize the maple 

cream.   Each method offers its own advantages and disadvantages.  The introduction of flavored 

maple creams where such flavors a raspberry, cinnamon, strawberry, peanut butter and extra dark 

maple syrup creams have been popular with customers.   

 

Traditional Maple Cream  
Generally maple cream is made from light or medium colored maple syrup, however guessing 

which syrups to use can result in poor quality maple cream or batch failures.  For details on meas-

uring and adjusting invert sugars in maple syrup see the Cornell Maple Bulletin titled “Measuring 

and Adjusting Invert Sugar in Maple Syrup.”  The levels of invert sugar recommended in syrup for 

making traditional maple cream is between 0.5 and 3% with 1.5% a suggested ideal.  When the in-

vert sugar level is between 3 and 4%, use the higher boiling temperatures to finish.  See the chart 

on the following pages for the ideal reading on a glucose meter when using a 1 in 10 syrup dilution.   

 

To prepare traditional maple cream, heat syrup to a temperature of 22° to 24° F (12° to 13° C) 

above the boiling point of water.  Boil to the higher temperature on rainy or humid days or when 

your invert sugar level is between 3 and 4 %.  Remember to establish the exact temperature at 

which water boils at the time the maple spread is prepared since the exact temperature at which wa-

ter boils depends on weather (barometric pressure) conditions. Watch the boiling syrup carefully as 

the temperature climbs.  It can get too hot very quickly near the end.  A good digital thermometer, 

especially one that shows temperatures to one tenth of a degree can be very helpful in more pre-

cisely determining the temperature to finish.  Many modern digital thermometers also have alarm 

functions that can help alert you when the finishing temperature is getting close. See the bulletin on 
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thermometers and temperature measurement. As soon as the syrup reaches the desired temperature 

it should be removed from the heat and rapidly cooled.  The longer it takes to cool the finished syr-

up the more likely large crystals will form on the surface or bottom of the pan.  Using an in-fared 

thermometer to follow the temperature drop can reduce the likely hood of crystal forming on a ther-

mometer stem.   

 

 

If you are using a paddle and turn table machine for stirring and you are only making a single 

batch, cool the syrup in the pan that will be used for stirring.  If you plan to stir the cream by hand, 
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the syrup can be chilled and stirred in the boiling pan.  Rapid cooling reduces premature crystalliza-

tion.  Cooling the cooked syrup in large shallow pans will facilitate quick cooling.  Place the pans in 

a refrigerator or in troughs with circulating cold water and elevate the pans off the bottom so cool 

water surrounds all sides.  Small batches can be efficiently cooled in a sink of cold water. Ice can be 

added to the water to speed the process. Heat is removed faster by cool water than by cool air. Be 

sure that the cooling syrup solution is kept absolutely still. Do not move or stir it, because crystals 

will begin to form and result in a grainy maple spread.  The cooler the syrup becomes before stir-

ring, the more smaller sugar crystals will form and the longer the crystals will stay small while the 

maple cream is stored.  Cooling to between 45ºF and 55ºF will tend to make the finest cream that 

will maintain that finer quality longer in terms of weeks and months.  The problem with these cool-

er temperatures is that the syrup can be difficult to remove from the pan used for chilling into the 

equipment used for stirring.  This can be overcome by dipping the bottom of the pan into hot water 

for a few seconds.  This breaks the chilled syrup from the pan allowing it to slide out into the stir-

ring pan. Cold syrup can be so thick that stirring by hand is very difficult.  This thicker, cooler syr-

up has also been known to stall the various machines used to stir it.  For good results, the syrup 

should be cooled to at least 75°F (24° C) or below before stirring with any method.  Stirring the 

chilled syrup at warmer temperatures tends to make a cream that will separate sooner and have a 

grainy texture.  In the case where the cream will be consumed immediately, this temperature is not 

as critical.  If crystals begin to form on the surface of the cooling solution, mist the surface lightly 

with clean water.  This creates a very thin layer of low-density syrup on the surface and tends to 

dissolve the surface crystals and disperse any bubbles or foam.  

 
When you begin stirring the chilled syrup, expect to see the syrup warm up and become more fluid.  

This warming always happens when crystallization occurs.  It is called the heat of crystallization 

and is not due to the room being too warm or the stirring being too vigorous.  Crystallization, simi-

lar to ice formation, involves sugar molecules moving from a higher energy state to a lower energy 

structure releasing energy as heat in the process. 

 

Turn Table Cream Machine 
If using a paddle and turn table type stirring machine, adjust the paddles so that one gently scrapes 

the side of the revolving pan while the other is positioned about a third of the way from the edge of 

the pan.  When the cream reaches the proper consistency, it can be scooped out as the pan turns by 

using a thumb-operated, 2-ounce portion control scoop.  When using a mechanical cream machine 

and the syrup solution starts to get too stiff, it is possible to soften it by applying a gentle heat 

source to the outside of the revolving pan.  An electric heat gun works well for this purpose.  Never 

heat maple cream above 120°F and recognize that this type of reheating can cause the finished 

product to be grainy and to separate more quickly. 

 

Hand Stirring 
Stirring by hand must be done slowly - don’t beat or whip the syrup.  The objective is to slowly stir 

the solution until crystals start to form.  This will require some time and strength, especially if the 

syrup is cooled below room temperature.  This is usually a two-person operation - one to hold the 

bowl and one to stir. While being stirred, the cooled syrup first tends to become more fluid (less 

stiff).  Later it will gradually become thicker, lighter in color, and most importantly will lose its 

glossy appearance and become opaque.  Eventually it will become a smooth paste-like consistency.  

When this occurs, the crystallization process is complete and the spread can be transferred to appro-

priate containers.  If stirring is stopped too soon, the final product may become somewhat grainy 

due to the formation of larger crystals. Likewise, if the cooking process did not reach the correct 
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temperature, some separation (presence of liquid syrup on top of the crystallized cream) may occur 

while in storage.  If the cream separates, stirring will bring it back together.  Stirring the mixture too 

long may cause it to start to harden in the pan. If this occurs, add a small amount of hot water as a 

mist and stir it in to soften it a bit.  If the syrup solution does harden in the pan, it can be immersed 

into a pan of hot water, heat from a heat gun applied or placed into a warm oven until it can be easi-

ly stirred again.   

 

Candy Machine Method 
An advantage of making cream with a candy machine is that you can conveniently fill the finished 

jars directly from the machine; hand scooping will not be necessary.  This machine also will allow 

you to run multiple batches without stopping by simply continuing to add syrup to the trough.  Fur-

ther, you can produce two products with one machine. 

 

When making maple cream with the candy machine you would start the worm drive and then slowly 

fill the trough about half full with the chilled syrup and allow it to stir until the syrup in the trough 

forms crystals and looses that glossy appearance.  This may take anywhere from just a few minutes 

to 20 to 40 minutes depending on many factors.  There will be a few minutes before the syrup 

warms from the heat of crystallization when it will tend to bunch up at the far end of the trough.  If 

you have filled the trough with too much syrup it can easily over flow the sides near the far end.  

When the cream loses that glossy appearance and looks finished, begin gradually adding more syrup 

to the trough from the pan or pig and gradually fill jars or containers with finished cream by opening 

the end of the trough.  

 

Gear Pump Cream Machine 
This is the fastest and easiest way to make large amounts of cream.  Machines from equipment man-

ufacturers are expensive, but it is the way to go for larger producers of maple cream. 

 

When making maple cream with the gear pump maple cream machine, start the pump before you fill 

the top cone with syrup.  Also, lightly mist the cone and pump with warm water and gradually add 

the chilled syrup to the cone until the syrup begins to circulate.  Too much chilled syrup at once has 

been known to stall the pump or increasing current draw causing circuit breakers to open.  This 

method of stirring causes the syrup to crystallize rapidly so that the loss of the glossy appearance 

takes just a few minutes and canning can begin soon after starting the process.  So have your con-

tainers ready before you begin. Continually scrape the interior of the cone while you are filling con-

tainers so it will completely empty.  The gear pump cream machine allows for continuous operation 

with multiple batches.  When switching to an additional batch, be sure that all the syrup gets into 

circulation as it is possible for some to stick in the cone and get pumped directly into a jar without 

proper stirring.  Also do not try to rinse the cone between batches as water will be trapped and upset 

the density of the next batch.   

 

With this machine containers can be quickly and easily filled without any scooping or extra han-

dling.  Be sure that all of the syrup has moved through the pump and crystallized before you begin 

filling jars.  It is easy for pockets of syrup to be in the cone that have not yet been stirred.  The abil-

ity to control the speed of the gear pump can give better control to the stirring and filling processes 

and significantly reduce introducing air into the cream in the last few containers filled.  Controlling 

gear pump speed can be accomplished by using three phase electric, single phase electronic controls 

or a transmission between the motor and gear pump.   
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Seeding Crystals 
With any of the methods of stirring, to hasten crystallization, add a small amount of “seed” crystal 

(previously made maple cream) to the chilled syrup just before or as it is stirring.  The addition of 

one teaspoonful of “seed” for each gallon of cooked syrup provides small particles to serve as nuclei 

so crystals will form more rapidly. For best results use “seed” from the best and smoothest maple 

cream available 

 

Packaging 
Maple cream can be packaged in food grade glass or plastic. Containers with wide mouths are best 

for easy filling.  Care must be taken to prevent air bubbles from forming during stirring or filling, 

especially when the maple spread is packaged in glass.  Air bubbles are not only unpleasing in ap-

pearance but also create the impression that the package is short in weight. Furthermore, separated 

syrup can collect in air pockets, further adding to a poor appearance. 

 

During cream production, the maple syrup is heated to high temperatures, which eliminates all 

pathogenic microorganisms, but the subsequent steps of rapid cooling and filling at room tempera-

ture occur in an open environment where the maple cream is re-contaminated. At the high levels of 

sugar concentration of the cream, pathogens cannot grow, but the spoilage microorganisms, report-

edly molds and yeast, can slowly grow and spoil the product. That is why the traditional cream is 

sold under refrigeration.  If the spread is packaged in glass or other moisture-proof containers, it can 

be stored in the refrigerator for a month or two with little likelihood of the saturated syrup in the 

spread separating.  Because traditional maple cream, like maple syrup, contains no preservatives, it 

is susceptible to mold forming on the surface. For long-term storage (up to a year) it should be 

stored in a freezer where it will not mold and will show little or no separation. 

 

Pure traditional maple cream has a shelf life of less than one month if stored at room tempera-

ture. The maple cream may mold and physically separate into its maple syrup component during this 

period. This product requires refrigeration to achieve an acceptable shelf life of 6 months. It can be 

stored frozen indefinitely.   

 
All cooking utensils, thermometers and especially the stirring equipment should be thoroughly 

washed in hot water and be completely cleaned after each use to avoid contamination of future 

batches with bacteria and molds that can destroy the product quality. It is best to make cream in a 

clean environment with easily sanitized surfaces. 

 

Shelf-Stable Maple Cream 
Over time at room temperature separation in traditional maple cream is likely to occur and mold 

growth on the surface is as possibility.  Research at the Cornell Food Venture Center found a way to 

make maple cream stable for a longer time when stored at room temperature.  The Food Venture 

Center staff discovered that having a higher amount of invert sugar in the syrup used to make the 

cream could prevent separation during storage.  For a complete review of the research conducted see 

the section titled “Shelf Life Extension of Maple Cream”.  

 
Making shelf-stable maple cream requires using a mix of regular maple syrup and syrup that has 

been treated with the enzyme invertase to break all of its sucrose into invert sugars.   We will call 

this enzyme-treated syrup “invert syrup”.  The invert syrup will have an invert sugar level of 50 to 

67% depending on the extent to which invertase has completed converting the sucrose.  The level of 
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invert sugar in the final combined syrup mix should be between 7 and 9%.  Be careful not to con-

fuse the level of invert sugar in the final mix with the percent of invert syrup we are adding to the 

regular syrup.  Totally converted invert syrup will contain about 67% invert sugar and the invert 

syrup is added to the regular syrup at a rate of about 10% by weight or volume.  This means that 

totally converted invert syrup will add about 6.7% invert sugar to the final mix and the regular ma-

ple syrup will usually add between .5% to 2% invert sugar to the final mix.    Measuring the invert 

sugar in the invert syrup with your glucose meter is not possible unless the invert syrup is diluted 

enough to be within the measurement range of the meter.  The high sugar level in the invert syrup 

and the normal variation of meter readings being about 20%, combine to make readings at the high-

er sugar level undependable.  The final mix or a sample of the mix can be read on the glucose meter 

with reasonable accuracy and provide helpful information for making up batches with consistent 

invert sugar levels.  The chart for suggested invert sugar levels for making shelf stable maple 

cream, featured on the left, shows the ideal range of 7 to 8% and usable range from 6 to 9%. 

 

 

 

The “invert syrup” is made by adding 0.1% to 0.25% by volume of the enzyme invertase to pure 

maple syrup.  For a gallon (4.4 liters) of syrup to be converted to invert syrup add 1.5 teaspoons (8 

ml) of Invertase.  Invertase performs optimally at a temperature 120ºF, and is rapidly deactivated at 
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temperatures greater than 170°F.  The syrup plus invertase is heated to 120° F for 24 to 48 hours 

and then stored under refrigeration, or held at lower temperatures for a longer period of time.  Over-

heating the treated syrup will stop the conversion process.  The use of an oven or crock-pot is ideal 

for this purpose.  When you are ready to make shelf stable maple cream begin by boiling to near 

finish temperature the regular maple syrup and then adding the 10% of the invert syrup when the 

cooking is nearly finished.  The invert syrup should represent 10% of the final quantity of syrup to 

be boiled to 25ºF to 27ºF above the current boiling point of water.  10% is just less than one pint of 

invert syrup for each gallon of regular syrup.   

 

Invertase is available from confectionary and baking supply sources.  In New York invertase is con-

sidered a processing aid and does not need to be declared on the maple cream label.  This is not the 

case in Vermont. Adjusting the invert sugar levels allows the maple cream to stay on the shelf much 

longer at room temperature without separating.  Producers can choose to make maple cream this 

way to solve separation problems without making the next step of mold prevention, but you need to 

realize that mold can become a problem when cream is at room temperature for significant time.   

 

Any of the stirring methods and equipment listed under the traditional maple cream section above 

can be used to manufacture shelf-stable maple cream. 

 

Inhibiting Mold Growth 
To prevent mold growth on the surface of traditional or shelf-stable maple cream, powdered potassi-

um sorbate can be added after the boiling stage.  Potassium sorbate is a commonly used food pre-

servative available at most stores that supply materials for wine making.  Add potassium sorbate at 

the rate of 500 parts per million based on volume to the concentrated cooled product prior to stir-

ring. If the cooled product is a result of one gallon of syrup prior to cooking add 0.3 teaspoons of 

potassium sorbate to the surface of the concentrated syrup.  For a four-liter quantity (prior to cook-

ing), add 1.4 ml of potassium sorbate.  A producer in New York will need to have 20-C food pro-

cessor certification with the Department of Agriculture and Markets to legally add potassium sorb-

ate to maple cream, or the products will need to be made in a certified facility.   

 

Shelf Life 
Shelf-stable maple cream with higher sugar levels and potassium sorbate will not mold or separate 

for six months when held at room temperature.  However, for the benefit of consumers it is recom-

mended that containers in which maple spread is placed be labeled “Best if used by ______”  (dated 

six months after production) and “Refrigerate after opening”. 
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4.2 SHELF LIFE EXTENSION OF MAPLE CREAM 

Olga I. Padilla-Zakour, 

Randy W. Worobo, Kawaljit Tandon, John Churey, 

Department of Food Science & Technology, Come// University 

Chuck Winship and Lyie Merle, Maple Syrup Farmers 

INTRODUCTION 

Maple cream, a value-added product, is manufactured from pure maple syrup 

by additional concentration by evaporation, quick cooling, stirring and then 

packaging at room temperature. Nothing is added to the pure maple syrup to 

make the maple cream product although the industry name implies there is 

cream in it. The finished product is light colored, smooth creamy textured, that 

is used on toast, bagels, muffins, pancakes, etc. From the marketing point of 
view, it is an all natural product comprised mainly of sugars but it also has other 

important nutrients such as amino acids, proteins, organic acids, minerals (cal- 
cium and potassium being the most prevalent) and trace levels of vitamins 

(Koelling and Heiligmann, 1996). 

During production, the maple syrup is heated to high temperatures (234 to 

236°F), which eliminates all pathogenic microorganisms, but the subsequent 

steps involved rapid cooling to produce the fine crystals and filling at room tem- 

perature, all in an open environment where the maple cream is re-contaminat- 

ed. At the high levels of sugar concentration of the cream, the pathogens can 

not grow but the spoilage microorganisms, reportedly molds and yeast, can 

slowly grow and spoil the product. That is why the cream is sold under refriger- 
ation, limiting the marketing potential for the product. 

Pure maple cream has a shelf life of less than one month if stored at room 

temperature. The maple cream may mold and physically separate into its maple 

syrup component during this period. The current product requires refrigeration 

to achieve an acceptable shelf life of 6 months. This requirement significantly 

reduces marketability, distribution and availability of the product to the con- 

sumer. The storage and handling requirements also increase the final cost to 

the consumer. As a result, production, consumption and farmer profit is limited. 

PROJECT GOALS 

Our goal was to develop a process to attain 6 months shelf life at room tem- 

perature. One major limitation is that pure maple cream requires packaging at 

room temperature and therefore can be contaminated with microorganisms 

present in the environment. To limit the molding problem that occurs on the sur- 

face, we evaluated packaging under UV exposure, adding calcium carbonate as 

a processing aid and flushing the headspace with nitrogen, carbon dioxide and 

steam. In addition, we studied the standardization of the maple syrup to optimal 

sugar composition prior to cream preparation in order to minimize the physical 
separation during the product shelf-life. We evaluated the various proposed 

processes utilizing farmer capable equipment and applying accelerated shelf life 

testing techniques to prove the proposed preservation concepts. 
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METHODOLOGY 

Mold spoilage: To address the mold problem, various techniques were inves- 
tigated that included: 

1. Addition of a food preservative (potassium sorbate) at low concentrations; 
2. Ultraviolet light decontamination of product surface & closure before clos- 

ing- 5 min exposure; 

3. Flame sterilization of product surface before closing using a bunsen burner; 
4. Steaming of product headspace to create an anaerobic environment at 

closing using a cappuccino machine; 

5. Carbon dioxide headspace flushing by applying gas directly from a cylinder 
at low pressure; 

6. Nitrogen gas headspace flushing by gas directly from the cylinder at low 

pressure and; 

7. Addition of 400 ppm sodium bicarbonate to the cream to generate carbon 

dioxide gas on the headspace of the closed container. 

The incidence of mold spoilage in maple cream is relatively low and to more 

accurately assess the effectiveness of the various treatments, mold from spoiled 

maple cream samples was collected, cultured and used as an inoculum to the 

various maple creams treated with the various treatments. A consistent inocu- 

lum of vegetative mold was added to each of the treatments. As a control, 
maple cream prepared under the same conditions was inoculated with the same 

level of vegetative mold spores. This procedure assured that all the samples 

were contaminated with mold to enable the evaluation of the various treatments. 
A total of ten 8-ounce containers filled with freshly produced maple cream 

were used for each treatment. The mold was added to the jar and mixed with 

sterile mixing tools and then the various treatments were applied. For the 

potassium sorbate treatment, the mold was added after the addition of the pre- 
servative An initial level of the mold spores was determined by plating onto 

acidified Potato Dextrose Agar (pH 3.5). The samples were placed at 86°F 

(30°C) and visually observed for mold growth on the surface without opening to 

avoid secondary contamination or destroying the treatment conditions. The 

incubation temperature is an accelerated shelf life study that results in a double 

of the actual holding time at room temperature 70°F (20°C). The samples were 

examined after 1 and 2 months of holding at 86°F (30°C). Observation of mold 

growth on the surface indicated a "positive" result and the number of positive 

mold samples for each treatment was recorded. 
In a smaller trial, we also added a small amount of salt to the maple cream 

samples to determine whether this would produce a more stable product over 
time. Salt concentrations of 0.1, 0.25, 0.5 were added to the samples. 

The water activity of all the samples was measured to determine if a low num- 

ber was achieved. This value indicates the amount of free water (water not 

bound to compounds) that is available for microbial growth. The water activity of 

a food is not the same thing as its moisture content. Although moist foods are 

likely to have greater water activity than are dry foods, this is not always so; in 

fact a variety of foods may have exactly the same moisture content and yet 
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have quite different water activities. A reduced water activity will result in bet- 

ter shelf-life as the mold will not grow or grow very slowly. The water activity 

scale extends from 0 (total dryness) to 1.0 (pure water) but most foods have a 

water activity level in the range of 0.2 for very dry foods to 0.99 for moist fresh 

foods. For a food to have a useful shelf life without relying on refrigerated stor- 

age or preservatives, it is necessary to control either its acidity level (pH) or the 

level of water activity (aw) or a suitable combination of the two. This can effec- 

tively increase the product's stability and make it possible to predict its shelf life 

under known ambient storage conditions. Food can be made safe to store by 

lowering the water activity to below 0.85, which will not allow pathogens to 

grow. To render a product shelf stable at room temperature, the water activity 

should be 0.6 or lower, although most molds cease to grow or slow down at 

water activity levels below 0.8 (Worobo and Padilla-Zakour, 1999). Maple 

cream has a water activity of 0.8 to 0.85 and therefore it is a safe product but 

allows the growth of mold. 

Physical separation problem: To address the physical separation the amount 

of invert sugar present in the maple syrup was studied. The concept was based 

on the honey cream, which is stable without refrigeration (Morse, 1983). To con- 
vert the sugar in the maple syrup (sucrose) to invert sugars (a mixture of glu- 
cose and fructose) an enzyme called invertase was used. This enzyme is com- 
mercially available for use by the confectionery and baking industry (DSM Food 

Specialties, USA). This is considered a processing aid and does not need to be 

declared on the product label. We added 0.1 to 0.25 enzyme solution to a 

batch of maple syrup, mixed well and then maintained the syrup at 120 °F 

(50°C) for 24-48 hrs. in a regular oven. The degree of inversion was monitored 

using the simple and inexpensive urine sugar test (Clinitest tablets by Bayer). 
Small percentages of the inverted syrup solution were added to the maple 

syrup to be used for boiling to determine the optimum level. The inverted syrup 

was then boiled to concentrate to approximately 85°Brix (235 to 240°F). The 

syrup was then rapidly cooled to temperatures below 50T. For creaming pur- 
pose, a potter's wheel type stirring machine was used. Stirring was stopped 

when the cream tost its shiny appearance and developed a dull flat look. The 

cream was then transferred to 6 oz. glass jars and stored. Samples with added 

inverted syrup were compared to the standard cream prepared by heating the 

syrup to a temperature of 22 to 24 "F above the boiling point of water. 

RESULTS 

The results are presented in two sections to address the spoilage (mold) prob- 
lem first followed by the physical separation into liauid and solid lavers in the 

MOLD PROBLEM 

Initial studies with all the treatments clearly indicated that only potassium sor- 
bate and carbon dioxide provided promising treatments to control the growth of 
mold. These two treatments were further investigated to determine effective 

control levels of potassium sorbate and longer carbon dioxide headspace flush- 
ing. Three different levels of potassium sorbate commonly used on food prod- 
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ucts were used (250, 500 and 1000 ppm) with freshly prepared maple cream 

and subsequently inoculated with the same maple cream mold spoilage organ- 
ism. The samples were then incubated at 86T (30°C) for 2 months which is 

equivalent to 4 months at room temperature. The results of this study further 
indicated that carbon dioxide headspace flushing provided no protection against 
mold spoilage resulting in 100 spoilage of all samples. In case of samples with 

potassium sorbate added, no spoilage was observed at the levels used (Table 

1) The maple cream samples containing the various levels of potassium sor- 
bate were evaluated for their organoleptic qualities. No differences were noted 

in 250 or 500 ppm but an off-flavor was detected with the 1000 ppm potassium 

sorbate maple cream samples. 
 

Table 1. Microbiological results from maple cream samples inoculatec 

with mold. 
 

In summary, potassium sorbate even at low levels of 250 ppm was identifie 

as a potential treatment to provide protection for up to 4 months against mol 
spoilage associated with maple cream product. To assure a 6-month shelf-life. 
room temperature, a level of 500 ppm is recommended (further testing cor 

firmed the need for 500 ppm). 
 

PHYSICAL SEPARATION 

Maple cream samples were produced by adding different concentrations of 

inverted maple syrup to each batch. The syrup was concentrated to about 85°Brix 

before the cooling step. Summary of preliminary trials is shown in Table 2. 

 

 

 

 

 

 

 

Table 2. Evaluation of maple cream samples produced with varying levels 

Treatment Number of samples with surface mold 

Control 10/10 

CO; headspace flushing 10/10 

250 ppm potassium sorbate 0/10 

500 ppm potassium sorbate 0/10 

1000 ppm potassium sorbate 0/10 
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of inverted maple syrup and stored at room temperature. 
 

From the first tests (Table 2), it was clear that an invert level lower than 30 

was necessary to maintain the typical maple cream flavor. A second round of 

tests was run to narrow down the concentration of invert syrup required. 

Table 3. Evaluation of maple cream samples produced with varying levels 

of inverted maple syrup and stored at room temperature. 
 

 

 

From these trials (Table 3), it was concluded that the procedure to make the 

cream had to be carefully controlled, as the texture was not consistent from one 

test to another. After further practicing and standardization another test was run. 

Table 4. Evaluation of maple cream samples produced with varying levels 

of Inverted maple syrup and stored at room temperature. 
 

 

 

From the results shown in Table 4, we concluded that a 5-10 level of invert- 
ed syrup was best. We proceeded to perform a shelf-life study with 10 invert- 

Inverted syrup Observations 

0 (control) Very grainy, large crystals 

10 Good consistency, good sweetness and little grain 

20 A bit grainier, some crystals 

50 Good consistency, very sweet (too sweet) 

 

 Inverted syrup Observations 

0 (control) Grainy with crystals 

15 Little separation, grainy 

20 Little separation, grainy 

25 Grainy, significant separation 

30 Grainy, significant separation 

 

 Inverted syrup Observations 

0 (control) Grainy, separation 

5 No separation, good consistency 

10 No separation, good consistency 

15 Separation 

20 Separation 

25 Separation 

30 Separation 
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ed syrup and potassium sorbate added to assess the long-term stability of the 

maple creams. 

 

Table 5. Shelf-life study of maple cream samples produced with 10 Invert- 
ed syrup and 250 ppm potassium sorbate, evaluated at 2 and 6 months. 

The results in Table 5 show that the samples with invert syrup had slightly lower 
water activities but was not sufficient to impede the growth of mold, even with the 

addition of potassium sorbate at 250 ppm. Select molds and yeast are capable of 
growing at very low water activities (aw = 0.60-0.70) and are called osmotolerant 
The mold isolated from maple cream falls under this category. In all cases, the 

control samples were of hard texture and very low spreadability due to the addi- 
tional concentration to achieve 85°Brix. The samples with 10 inverted syrup had 

a creamy texture and were easily spreadable. The amount of separation was signifi-

Treatment Storage 

Temperature 

-Brix Water 

Activity 

(-w) 

Observed 

Surface Mold 

Separation 

vol/vol 

Syrup/Cream 

Control 1 Room temp. 84.6 0.81-0.82 Mold (2 mo.) 

Mold (6 mo.) 
20 (2 mo.) 

23 (6 Mo.) 

Control 2 Room temp. 84.6 0.79-0.81 No mold (2 mo.) 

No mold (6 mo.) 
21 (2 mo.) 

25 (6 mo.) 

Control 3 Room temp. 85.9 0.81-0.82 Mold (2 mo.) 

Mold (6 mo.) 
20.5 (2 mo.) 

23 (2 mo.) 

Control 4 Room temp. 83.8 0.81-0.82 No mold (2 mo.) 

No mold (6 mo.) 

22 (2 mo.) 

25.5 (6 mo.) 

Invert 1 Room temp. 83.5 0.77-0.79 No mold (2 mo.) 

No mold (6 mo.) 
5 (2 mo.) 

12 (6 mo.) 

Invert 2 Room temp. 84.3 0.78-0.79 No mold (2 mo.) 

Mold (6 mo.) 
5 (2 mo.) 
11(6mo.) 

Invert 3 Room temp. 85.0 0.73-0.78 Mold (2 mo.) 

Mold (6 mo.) 
6(2mo.) 
12 (6 mo.) 

Invert 4 Room temp. 82.4 0.75-0.78 Mold (2 mo.) 

Mold (6 mo.) 
5.5 (2 mo.) 

11 (6 mo.) 

Control 1 86°F (30-C) 86.4 0.80-0.82 No mold (2 
mo.) 

No mold (6 
mo.) 

21 (2 mo.) 

23 (6 mo.) 

Control 2 86°F (30-C) 84.1 0.78-.82 No mold (2 
mo.) 

No mold (6 
mo.) 

20.5 (2 mo.) 

22 (6 mo.) 

Invert 1 86°F (30'C) 83.8 0.75-0.78 No mold (2 
mo.) 

No mold (6 
mo.) 

8 (2 mo.) 

12 (6 mo.) 

Invert 2 86°F (30°C) 83.1 0.73-0.78 No mold (2 
mo.) 

No mold (6 
mo.) 

9 (2 mo.) 

13 (6 mo.) 
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cantly reduced by the use of invert syrup as after 6 months, the invert samples had 12 
or less of separation compared to 25 for the control samples. 

The use of salt was investigated to evaluate if additional stability could be 

achieved by adding very small amounts to the cream. Results are presented in 

Table 6. Concentrations above 0.1 were not considered acceptable due to salty 

taste. The use of salt did not seem to offer advantages but a more complete study 
was performed to confirm the results. The samples prepared with inverted syrup were 
very stable as no mold was observed and minimal separation occurred. 

Table 6. Evaluation of maple cream samples produced with low levels of 

inverted maple syrup and added satt and stored at room temperature for 

6 months 

Table 7 shows the final shelf-life study conducted using 5 and 10 invert 

syrup for cream preparation. The study also evaluated the use of salt and 

potassium sorbate. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inverted Syrup Initial Observations Separation and Mold 

after 6 months 

5 (3 replicates) Creamy texture, little 
separation 

84.4°Brix, 0.68 Aw 

Minimal separation - no 
mold 

10 (3 replicates) No separation, creamy 
texture 

81.8''Brix,0.76Aw 

No separation - no mold 

10+0.1 salt 

(3 replicates) 

Creamy, no separation, 

hint of salty taste 

83°Brix, 0.72 Aw 

No separation • no mold 

10 + 0.25 salt 

(3 replicates) 

Loss creamy, no 
separation, 

a bit salty 

83°Brix, 0.70 Aw 

No separation - no mold 
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Table 7. Evaluation of maple cream samples produced with low levels of 

inverted syrup, salt and potassium sorbate and stored at room tempera- 

ture for 6 months 

From all the shelf-life studies, we concluded that the potassium sorbate at 250 

ppm might not be 100 effective as some surface mold was observed sporad- 
ically (very small amounts) and the 500 ppm is therefore recommended. The 

separation problem was minimized by the use of 10 inverted syrup given an 

acceptable product with good consistency and very little or no separation. After 
6 months the samples remained stable and in good condition. Careful control 
of the process will be necessary as in some cases the maple cream samples 

were a bit grainy, most likely due to over concentration of the syrup. 
It is also recommended that the maple cream jars be labeled "Best if used by" dated 
6 months after production and "Refrigerate after opening" to allow the 

consumer to keep the product for longer periods of time. 

ESTIMATED REVENUE INCREASE TO MAPLE SYRUP FARMERS 

It is estimated a room temperature shelf life of six months would benefit the 

Northeast Maple Syrup Industry by a $1.6 million yearly increase in revenue. 
(Note- Total Northeast USA Maple Syrup revenue for the year 2000 is $28.2; million 
This represents approximately 20 of North American production.). The 

estimate was calculated with the following assumptions: Retail value of maple 

syrup $28 per gallon, retail value of maple cream $60 per equivalent gallon 

(based on syrup), maple syrup producers normally dedicate 5-10 of their 
syrup to maple cream manufacture. If we assume that currently 5 is dedicat- 

Treatment 

(2 replicates) 

Separation and 

Mold after 6 months 

Texture 

•Brix.Aa. 

Taste/other 

5 inverted syrup No separation 

No mold 

Spreadable 

80.4°Brix, 0.76 Aw 

Typical 

5inv+0.1salt No separation 

No mold 

Spreadable 

80.2'Brix, 0.76 Aw 

Hint of Salt 

Acceptable 

5 inv + 250 ppm 

sorbate 

No separation 

No mold 

Spreadable 

80.0'Brix, 0.72 Aw 

Typical 

5 inv+0.1 salt + 

250 ppm sorbate 

No separation 

No mold 

Spreadable 

80.0°Brix. 0.72 Aw 

Hint of Salt 

Acceptable 

10 inverted syrup No separation 

No mold 

Creamy & 
Spreadable 

80.4''Brix, 0.74 Aw 

Typical 

10 inv+0.1 salt No separation 

No mold 

Little grainy 

85.2°Brix. 0.54 Aw 

Hint of Salt 

AcceDtable 

10 inv + 

250 ppm sorbat 

No separation 

No mold 

Little grainy 

82.7°Brix, 0.62 Aw 

Typical 

Typical 

10 inv+0.1 salt No separation 

No mold 

Spreadable 

82.3-Brix, 0.71 Aw 

Hint of Salt 

Acceptable 
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ed to maple cream then $28.2 million x 0.05 = $1.4 million as maple syrup which is 
equivalent to $3 million as maple cream, i.e., a net increase of $1.6 million. If by de-
veloping good manufacturing practices for the production of shelf-stable maple cream 
we can increase production and market to 10 (conservative value) then an extra $1.6 
million revenue will go to the producers. 

ECONOMIC FINDINGS 

The addition of potassium sorbate will increase the cost of the product less 

than $0.01 per pound of finished product and does not require any specialized 

equipment. The use of an enzyme to increase the invert sugar content cost is 

approximately $0.05 per pound of finished product and utilizes equipment 

already on a typical maple syrup farm, i.e.: kitchen oven or crock pot. Total cost 

is expected to be less than $0.10 per pound of finished product and will not 

require any equipment not already available on a typical maple syrup farm. 

MAPLE CREAM EXTENDED SHELF LIFE MANUFACTURING PROCESS 

The following maple cream manufacturing process is copied from the "North 

American Maple Syrup Producers Manual", The Ohio State University 

Extension Bulletin 856, copyright 1996, page 119 with additions to the standard 

process that is a result of this work. Changes made to the standard process to 

produce the extended shelf life maple cream are in Italics. 

"Maple spread (cream), a fondant-type confection, is prepared by elevating 

the boiling point of maple syrup to a prescribed level, then rapidly cooling the 

cooked syrup followed by stirring. This procedure results in the formation of very 

small crystals, which together have a "peanut butter consistency". Maple spread 

is a delectable topping for toast, muffins or other similar products. For best 

results, the syrup from which maple spread is prepared should be U.S. grade A 

Medium Amber or lighter. However, other grades of syrup can be used if they 

contain less than 4 percent invert sugar. 

... Syrup that contains from 0.5 to 2 percent invert sugar will make a fine-tex- 

tured spread that feels smooth to the tongue. Syrup with from 2 to 4 percent of 

invert sugar can be made into spread by heating it to 25 degrees F above the 

boiling point of water (instead of the usual 22 to 24 degrees F). Syrup with more 

than 4 percent of invert sugar is not suitable for making spread. . .. 

However, to prevent separation of maple cream into maple syrup during stor- 

age add a small amount of inverted syrup to the syrup which is to be converted 

to maple cream. This inverted syrup will be made by using an enzyme. The 

invert syrup is made by adding 0.1 to 0.25 by volume of the enzyme inver- 

tase to the pure maple syrup used for making maple cream. For a gallon of 

syrup to be converted to invert syrup add 1.5 teaspoons ofinvertase. Invertase 

is available commercially as it used by the confectionery and baking industry. 

This mixture is heated to 50 degrees C (120 degrees Fahrenheit) for 24 to 48 

hours and then stored under refrigeration. The use of an oven or crock-pot is 

ideal for this purpose. This invert syrup solution is added to the maple syrup to 
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be used for boiling to the higher temperatures needed to make maple cream. 

The invert syrup should represent 10 of the final quantity of syrup to be boiled 

to the normal temperature required of maple cream. If one is using a one gallon 

batch size for cream production use 3.5 quarts of regular syrup and one pint of 

invert syrup mixed prior to boiling. 
To prepare maple spread, syrup is heated to a temperature of 24 to 28 

degrees F above the boiling point of water. It is important to consider the exact 
temperature at which water boils on the day maple spread is prepared since 

boiling temperature depends on atmospheric pressure. As soon as the boiling 

syrup reaches the desired temperature, it is removed from the heat and rapidly 

cooled. Rapid cooling is necessary to prevent premature crystallization. Quick 

cooling is facilitated by transferring the cooked syrup to large shallow pans. 

Refrigeration units or troughs with circulating cold water in which the pans are 

placed can be used. For best results, the syrup should be cooled to 50 degrees 

F or below. It is considered sufficiently cooled when the surface of the cooked 

syrup is firm to the touch. 
Potassium sorbate is added after the boiling and cooling stages. Potassium 

sorbate is available at most stores that supply materials for wine making. Add 

potassium sorbate to the concentrated cooled product at the rate of 500 parts 

per million based on volume. If the cooled product is a result of one gallon of 
syrup prior to cooking add 0.3 teaspoons of potassium sorbate to the surface of 

the concentrated syrup. 

Following cooling, the chilled syrup is stirred under room-temperature condi- 
tions. Stirring can be done by hand or by mechanical stirring machines. Several 
different types are available commercially or they can be fabricated. While being 

stirred, the cooled syrup first tends to become more fluid (less stiff), following 

which it begins to stiffen and show a tendency to "setup". At this point it loses 

its shiny appearance and develops a dull flat look. When this occurs, the crys- 
tallization process is considered complete and the spread can be transferred to 

appropriate containers. If stirring is stopped too soon, the final product may 

become somewhat grainy due to the formation of larger crystals. Likewise, if the 

cooking process did not reach the correct temperature, some separation (pres- 
ence of liquid syrup on top of the crystallized cream) may occur while in storage. 

To hasten the crystallization process, a small amount of "seed" (previously 

made spread) can be added to the glass-like chilled syrup just before stirring. 
The addition of 1 teaspoon of seed for each gallon of cooked syrup will provide 

small particles to serve as nudei so crystals will form more rapidly. The entire 

stirring process may require from 1 to 2 hours, depending on the size of the 

batch, but the use of seed will often shorten the time by half. 
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4.3 Making Maple Cream 

Extension 

Maple Syrup Digest 

C. 0. Willits, Eastern Utilization Research and Development Division, Agricultural Research 

Service 

Vol. 4, No. 2 (Condensed from Agricultural Handbook #134) 

February 1965 

REF# 144 

 

The amount of the maple syrup crop that is being converted into maple cream or 'butter has 

been increasing rapidly. Some producers have built up so large a demand that they convert their 

entire crop to cream. 

Maple cream, a fondant type of confection, has a butterlike consistency. It is made up of mil-

lions of microscopic- size sugar crystals interspaced with a thin coating of saturated' syrup. The 

crystals are not felt by the tongue and give the cream a smooth, non-gritty-texture. To make ma-

ple cream, it is necessary first to make a supersaturated sugar solution. This is cooled to room 

temperature so quickly that crystals have no chance to form . The cool grass like mass is then 

stirred, which produces the mechanical shock necessary to start crystallization. All of the crys-

tals formed are about the same size and very small. 

 

Syrup for Creaming 

For best results, U.S. Grade AA (Fancy) or U.S. Grade A (No. 1) maple syrup should be used; it 

should contain less than 4 percent of invert sugar. 

Syrup that contains from 0.5 to 2 percent of invert sugar should make a fine-textured cream that 

feels smooth to the tongue. Syrup with from 2 to 4 percent of invert sugar can be made into 

cream by heating it to 24°or 25° F. above the boiling point of water (instead of the usual 20°). 

Syrup with more than 4 percent of invert sugar is not suitable for creaming. if used, it will not 

crystallize or it will crystallize only if heated to a much higher-than-normal temperature; how-

ever, the cream will be too fluid and probably will separate a few days after it is made. 

For years, many people throughout the maple producing area have believed that maple cream 

should be made only from first-run syrup and that all first-run syrup will yield a good cream. 

This is not the case. The amount of invert sugar in the syrup determines its suitability for 

creaming, not the run of sap from which the syrup is made. The amount of invert sugar formed 

is directly proportional to the amount of microbial fermentation of the sap, and this in turn is 

related to the temperature. Unseasonably warm weather is not uncommon during the first period 

of sap flow. Warm weather favors fermentation of the sap, and sufficient invert sugar is pro-

duced to make the early run syrup unsuitable for making into cream. 

Cooking and Cooling 

 

The syrup is heated to a temperature 20° to 23° F. above the boiling point of water. (The tem-

perature of boiling water must be established at the time the syrup is boiled for creaming.) The 

boiling temperature determines the amount of syrup Surrounding the crystals, and this in turn 

governs the stiffness of the final product. As soon as the syrup reaches the proper temperature it 

should be removed from the heat and cooled quickly. If the cooked syrup is left on the hot stove 

(even with the heat turned off), enough more water will be evaporated to produce a more con-

centrated syrup than desired. Rapid cooling prevents crystallization. To facilitate cooling, the 
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syrup is poured into large, flat-bottom pans (the layer of syrup should be not more than 1 to 3 

inches deep), and the pans are set in a trough through which cold water (35° to 45° F.) is flow-

ing. 

The thickened syrup is cooled to at least 70° F., and preferable to 50° or below. The syrup is 

sufficiently cool when the surface is firm to the touch. Appearance of crystals during the cool-

ing process indicate-, either that cooling is too slow or that the invert-sugar content of the syrup 

was too low for the conditions of cooling used. This situation can be corrected either by more 

rapid cooling (thinner layers of syrup or more rapid flow of cold water) or by increasing the in-

vert-sugar of the syrup. 

 

Creaming 

The chilled, thickened syrup should be creamed (either by hand or mechanically) in a room 

having a temperature of 70° F. or above. Many producers have developed their own mechanical 

cream beaters, and there are a number on the market. 

Figure 1.  Homemade cream beaters in which the stirrers are held stationary and the pan is ro-

tated at approximately 70 r.p.m.  The homemade maple-cream beater consists of a pan approxi-

mately 13 inches in diameter with a capacity of about 12 quarts. It will stir 1 1/2 gallons of 

cooked syrup. In this beater, the scrapers are held stationary and the pan revolves. In other beat-

ers, this procedure is revolves. In other beaters this procedure is reversed. Both types work 

equally well. 

A hardwood paddle having a sharp edge 2 or 3 inches wide is used for hand beating. The 

cooked syrup is poured into a large flat pan, such as a cookie tin. This is held firmly, and the 

thick syrup is scraped first to one side of the pan and then the other, mixing continuously so that 

no portion is allowed to stay at rest. If stirring is stopped some of the crystals will grow and 

cause the product to be gritty. 

During the stirring operation the chilled syrup will first tend to become fluid and then begin to 

stiffen showing a distinct tendency to set. At this time the batch will lose its shiny surface. If 

creaming is stopped too soon, that is, while the batch is too fluid, large crystals will form.  

To hasten the creaming process a small amount of "seed" - previously made cream - can be add-

ed to the glasslike chilled syrup just before beating. The addition of I teaspoonful of seed for 

each gallon of cooked syrup will provide crystals to serve as nuclei for the more rapid for-

mation of crystals. Creaming may require from 20 minutes to one hour, depending on the size 

of the batch, but the use of seed will often shorten the time. 

 

Holding Cream for Delayed Packaging 

Often it is not convenient to package the cream at the time it is made. In this case it can be 

stored or aged for periods of 1 day to several weeks in tightly covered glass or earthen vessels, 

preferably under refrigeration. Many candy-makers believe that aging of a fondant is desirable 

because it permits an equalization of the crystals -in the saturated syrup. After aging, the cream 

is remelted for pouring and packaging by careful heating in a double boiler. The temperature of 

the cream during this reheating must not go above 120° F. This can be controlled by not permit-

ting the water in the double boiler to go above that temperature. If the temperature of the cream 

exceeds 120° F, too much sugar will be dissolved and large crystals may form when the remelt-

ed cream is cooled. 
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Packing and Storing Maple Cream 

 

Maple cream can be packaged in tin, glass, or wax paper cups. Containers with wide mouths are 

best for case of filling. Care must be taken to keep air bubbles from forming. This precaution is 

of particular importance when the cream is packaged in glass because the air bubbles are un-

pleasing in appearance and create the impression the package is short in weight. Further, air 

pockets provide a place where the separated mother liquor can collect, and also produces an un-

desirable appearance. 

Freshly made cream should be packaged immediately, before it “ sets up.” Remelted cream 

should be packaged while it is still warm and fluid. Since maple cream is a mixture of sugar 

crystals and saturated maple syrup, storing the cream at temperatures above 70° F. will cause 

more sugar to go into solution. This increased volume of syrup will tend to separate as a dark 

liquid layer on the surface of the cream. 

For the best storage conditions keep the cream at low temperature and constant humidity. If the 

cream is packaged in moisture-proof containers, glass, tins, or heavy waxed boxes, it can be 

stored in refrigerators for long periods of time prior to use, with little danger of the saturated 

syrup in the cream separating. 

 

Summary 

 

1. Use U.S. Grade AA (Fancy) U.S. Grade A (No. 1) syrup. 

2. The syrup must not contain more than 4 per cent of invert sugar. 

3. Heat the syrup to a temperature 20° to 23° F. above the boiling point of water. 

4. Cool the syrup rapidly to about 50° F. 

5. Stir the thickened syrup continuously until creaming is completed.  

6. Freshly made cream can be packed immediately or it can be aged before packaging. 

7. Aged cream can be softened for pouring by heating to temperatures not exceeding 120° 

 F. 

8. Store cream under refrigeration.  

9. Causes of failure to cream:  

 a) If the syrup contains too little invert sugar or if it is not chilled Sufficiently be

 fore stirring, the cream will have a gritty texture.  

 b) If the syrup contains too much invert sugar, it will not cream (crystallize). 
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Section 5 

 

Molded Maple Sugar Candy 

 
5.1   Molded Sugar Candy 
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Section 6 

 

Maple Sugar—Granulated 

 
6.1  Granulated Maple Sugar 

6.2 Replacing Table Sugar with Maple Sugar 
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Section 7 

 

Other Maple Confections and Value 

Added Products 

 

7.1   Coating nuts with Maple Syrup 

7.2 Maple Sugar Coated Nuts 

7.3 Making and Marketing Maple Soft Drink 

7.4  MAPLE MERINGUES 

7.5  MAPLE SLUSHIES 

7.6 MAPLE SUCKERS/LOLLIPOPS AND HARD CANDY 

7.7 MAPLE JELLY 

7.8 MAPLE SYRUP STICKS/STRAWS 

7.9 Making and Marketing Maple Suckers  

7.10 Making Maple Marshmallows  

7.11 Making and Marketing Maple Cotton 

7.12 Maple Coated Popcorn 

7.13 Maple Ice Cream 

7.14 Maple Granola 

7.15 Maple Brittle and Taffy 

7.16 Maple Sugar on Snow 

7.17 Substituting inverted maple syrup for corn syrup in 

maple value added products. 

7.18 Maple Candy and Other Confections 
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7.1  Coating nuts with Maple Syrup 

Nuts: 

You can store nuts in the freezer until you are ready to use them.  Make sure the nuts are at 

room temperature or above before attempting to coat. If they are cold the syrup sets up so fast it 

does not get time to grow crystal or if the nuts become wet with condensation the sugar may not 

stick completely.  Using high quality nuts makes a big difference in the quality and consistency 

of the coating.  When using fresh roasted nuts, make sure they have had a couple of days for the 

oils to soak in. 

 

Syrup: 

Use 7 ounces of Grade B or dark amber Maple Syrup per pound of nuts. Darker syrups with a 

robust flavor works best with the intense flavor of most nuts.  Use 8 ounces per pound for 

batches under 2.5 pounds.  To crystallize properly the syrup used to make maple coated nuts 

should have a invert sugar level of 1.5 or less.  Maple Syrup with higher invert levels will not 

sugar on the nuts and will tend to stay sticky. 
 

 

 
 

Cook the Maple Syrup to 32 to 34ºF above the boiling point of water. 

Pour the Maple Syrup over the nuts.  Fold syrup into the nuts in nut mixer or with a pancake 

turner on a cookie sheet.  Continue stirring until the mixture crystallizes and coats the nuts.  

Stop stirring when completely crystallized and dry to the touch. 

Bake at 110 to 130 degrees for 2 to 3 hours. Optional step, but extends the shelf life by several 

months. 

Store in a sealed container. 
 

Glucose 
Meter 
Reading 

1in 10 
dilution of 
syrup 

mg/dL invert % 

20 0.4 

30 0.6 

40 0.8 

50 1 

60 1.2 

70 1.4 

80 1.6 

90 1.8 

100 2 

110 2.2 

120 2.4 

130 2.6 

140 2.8 

150 3 

Gray area is the 

suggested invert 

sugar levels in 

maple syrup to 

be used to make 

maple coated 

nuts 
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7.2 Maple Sugar Coated Nuts 

 
Ingredients: 
 1 egg white 

 1 tablespoon water 

 1 pound nuts 

1 cup maple sugar 

 

Directions: 
1. Preheat oven to 250 degrees F (120 degrees C). Grease one baking sheet. 

2. In a mixing bowl or freezer bag, whip together the egg white and water until frothy. In a 

separate bowl place the granulated maple sugar 

3. Add nuts to the egg white mixture, stir to coat the nuts evenly. Remove the nuts, and stir in 

the sugar mixture until coated. Spread the nuts out on the prepared baking sheet. 

4. Bake at 250 degrees F (120 degrees C) for 1 hour. Stir every 15 minutes. 

5. Remove and cool. 

Break into individual pieces and store in re-sealable plastic bag, jar or tin. 
 

Additional Information: 

Nuts: 

You can store nuts in the freezer until you are ready to use them.  Make sure the nuts are at 

room temperature or above. If they are cold the nuts may become wet with condensation the 

sugar may not stick completely.  Using high quality nuts makes a big difference in the final 

quality and consistency of the coating.  When using fresh roasted nuts, make sure they have had 

a couple of days for the oils to soak in. 

 

Maple coated nuts are subject to sale tax in New York State.  Making maple coated nuts for sale 

also requires one of the following certifications:  a 20C food processing license from the New 

York State Department of Agriculture, a home kitchen exemption from Ag and Markets or a 

food service permit from the county department of health.  Products made in the same facility 

where peanuts are processed need to carry a notice on the label to that effect.    
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7.3 Making and Marketing Maple Soft Drink  
Stephen Childs, New York State Maple Specialist, Cornell Cooperative Extension 

 

Soft drinks, pop or sodas, which ever name you are used to, are a very common product in to-

day's market place.  Producing a maple soft drink at the site of consumption can be fairly easily 

accomplished and can be a profitable use for dark and extra-dark good flavored maple syrup.  It 

can be as simple as adding maple syrup to purchased carbonated water, which is available from 

most grocery stores.  Table top carbonators can also be used or a commercial fresh soft drink 

dispenser.  Getting the mix right to meet the preference of the consumer is the part that seems a 

mystery to many potential maple soda marketers.  There is a fairly wide range in sweetness in 

the commonly available soft drinks.  By checking the labels of some common products we see 

that moderately sweet soft drink have a sugar level of about 25 grams in eight ounces or about 

11% sugar while sweeter ones have a little over 30 grams of sugar in eight ounces or about 14% 

sugar.  Since maple syrup is usually about 66% sugar and 34% water this needs to be consid-

ered in our calculation.  See the following tables for various sugar and maple syrup mix rates as 

suggestions for upper and lower limits for sweetness. 

 

Table 1 Mix Rate for Carbonated Water and Maple Syrup by Weight in Grams 

 
 

Table 2 Mix Rate for Carbonated Water and Maple Syrup by Weight in Ounces 

 
Note that all figures are by weight, volume measures will differ slightly. 

 

These tables will allow you to experiment with sweetness as well as calculate potential costs 

and pricing.  Both tables are given so you can choose to measure in grams or in ounces. 

 

Where you are starting with a given volume of carbonated water such as a liter or two liter bot-

tle the rates below are for adding maple syrup to check out the suggested lower and upper limits 

Sweet-
ness 

Sugar 
grams Syrup grams 

Finish Soft Drink 
Weight 

11% 25 38 8 oz./227 grams 

11% 38 57 12 oz./340grams 

11% 63 95 20 oz./567grams 

11% 110 167 35.3 oz./ 1000grams 

14% 31 47 8 oz./227 grams 

14% 47 71 12 oz./340grams 

14% 78 130 20 oz./567grams 

14% 137 208 35.3 oz./ 1000grams 

Sweet-
ness 

Sugar 
Ounces 

Syrup Ounc-
es 

Finish Soft Drink 
Weight 

11% 0.9 1.3 8 oz./227 grams 

11% 1.3 2.0 12 oz./340grams 

11% 2.2 3.4 20 oz./567grams 

11% 3.9 5.9 35.3 oz./ 1000 grams 

14% 1.1 1.7 8 oz./227 grams 

14% 1.7 2.5 12 oz./340grams 

14% 2.8 4.6 20 oz./567grams 

14% 4.8 7.3 35.3 oz./ 1000 grams 
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of sweetness: 

180 grams or about 1/2 cup of syrup (or maple sugar) should be added to 1 liter of carbonat-

ed water to reach the 11% sugar level 

230 grams or about 3/4 cup of syrup (or maple sugar) should be added to 1liter of carbonat-

ed water to reach the 14% sugar 

 

To get some estimates of just how much it might cost to make a maple soft drink check out the 

two sets of calculations below, one at the 11% sugar level the other at 14%. 

 

Maple soft drink estimated cost evaluation at 11 % sugar: 

$40 per gallon of syrup =   $.008 per gram 

38 grams x $.008 =     $ 0.30 per cup 

Carbonated water at     $ 0.05 per cup 

Cup, straw and cover at    $ 0.10 per cup 

 

Material cost per 8 oz. cup of maple soda  $ 0.45 per cup 

 

Material cost per 12 oz. cup of maple soda $ 0.70 per 12oz. 

Material cost per 20 oz cup of maple soda $0.99 per 20 oz 

 

Maple soft drink cost evaluation at 14 % sugar: 

$40 per gallon of syrup =    $.008 per gram 

47 grams x $.008 =     $ 0.38 per cup 

Carbonated water at     $ 0.05 per cup 

Cup, straw and cover at    $ 0.10 per cup 

 

Material cost per 8 oz. cup of maple soda $ 0.53 per cup 

 

Material cost per 12 oz. cup of maple soda $ 0.81 per 12oz. 

Material cost per 20 oz. cup of maple soda $1.26 per 20 oz. 

 

In the writers opinion good flavored dark and extra dark syrups make the best flavored maple 

soft drink.  This could be an excellent way to get value added price for syrup that may be too 

high in invert sugar to make crystallized maple confections. 

 

Will people like maple soft drinks enough to pay the price?  To get some idea of how much 

people would like this product a couple of test market trials were held.  The first to a group of 

31 friends tested at the 11% sugar level.  In this case 30 rated the drink as very good with one 

saying it was too sweet.  The second trial was held at the 2007 Empire Farms Days with 548 

participants tasting one half ounce samples of the 14% sugar.  The chart below shows that 70% 

rated it as "like extremely" or "like very much".  Another 24% stated that they liked it moder-

ately or slightly.  A few were either neutral or disliked it slightly.  Ten indicated that even 

though they liked the product, they thought it was too sweet, many compared the flavor to 

cream soda and root beer and a few though it had too much carbonation, one said it was not 

sweet enough. 
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How you obtain carbonated water to make the maple soft drink can make a difference in your 

cost and labor.  Simply purchasing carbonated water at the grocery store and adding maple syr-

up is very reasonable for small quantities especially if it can be located and purchased whole-

sale.  Using a tube to gently place the syrup at the bottom of the container then closing the lid 

and mixing seems to work with less problems that trying to pour syrup into the top as adding 

the sugar generates some bubbling.  Carbonating at your site with a table top carbonator can be 

practical and cost effective but can demand extra labor when you are already too busy selling.  

These units are available from several sources and are easily accessed on the internet. A com-

mercial, on the spot mixer-carbonator has a high initial cost but have a low labor demand.  

These can also be more difficult to move to remote sites due to size and weight.  Commercial 

units are also available from many sources such as restaurant supply and on the internet. 

 

One of the selling points of maple soft drink is that it has only maple sugar and all natural fla-

vors.  No high fructose corn syrup, no artificial colors or preservatives.  It has the same miner-

als as maple syrup.  This should be a favorite with heath food conscious parents.  The fact that it 

is a product of the local forest and is a factor in preserving those forests in sustainable systems 

should be a favorite with the environmentally concerned public.  Those who could also put the 

Maple Carbonated Soft Drink

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

like extremely like very much like moderately like slightly neither like nor

dislike

dislike slightly dislike

moderately

dislike very much dislike extremely

Preference Description

P
e

r
c

e
n

ta
g

e
 o

f 
R

e
s

p
o

n
c

e
s

548 Samples at 

2007 Empire Farm Days



 95 

organic label on it should have a real winner.  Who else offers a truly organic soft drink? 

 

Fresh soft drinks of this nature should not be held over for future sale.  They can spoil rapidly 

and are intended only for immediate use.  Keeping this product cold is essential.  Processing a 

maple soft drink for bottling is much more complex and will be the subject of a future fact 

sheet.  Making maple soft drinks for private use is not regulated.  When maple soft drink is 

made for sale the producer must have either a processing license with the Department of Ag and 

Markets or a heath permit with the local health department. 

 

If you plan to mix maple syrup and carbonated water there are a few rules to consider to avoid 

making a mess.  First, do not pour maple syrup into a container of carbonated water with a nar-

row top or neck.  It is likely to cause an eruption of liquid and foam pushing out the top, some-

times with enough force to shoot into the air several feet.  First pour the carbonated water into a 

wide top container that can be closed, add the maple syrup, close the container and then mix the 

water and syrup by gently rotating the container.  Second, do not put the syrup into the wide 

topped container first then add carbonated water.  This will cause excessive bubbling that can 

again cause a mess.  Always add syrup to carbonated water not the other way around.     
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7.4 MAPLE MERINGUES 
OLGA PADILLA-ZAKOUR, CHERYL LEACH, HERB COOLEY, BELEN BAVIERA, NYS FOOD VEN-

TURE CENTER, CORNELL UNIVERSITY 

 

As a coordinated effort of the NYS Food Venture Center and the Cornell Maple Program, sev-

eral value-added maple products were developed or optimized to offer marketing alternatives to 

maple producers. 

This project is funded by the New York Farm Viability Institute. 

 

This is the traditional egg white and sugar cookie that people recognize and enjoy.  We worked 

with different formulations and baking procedures to develop a simple method to obtain con-

sistent results. 

 

Equipment needed:  scale to weight ingredients, mixer and oven. 

Supplies needed: maple syrup, powdered egg whites, parchment paper, baking sheet, water 

proof packaging such as heat sealable bags. 

 

Formulation by weight and preparation procedure – 500 g batch 

98% maple syrup    490 g maple syrup 

2% powdered egg whites   10 g powdered egg whites 

 

Weigh the ingredients. 

Dissolve powdered egg white in maple syrup by hand first and then whip in mixer at highest 

speed for 7 minutes. 

Drop the whipped syrup in small portions (depending on size desired, 1 teaspoon to 1 table-

spoon) on parchment paper over a baking sheet. 

Bake in pre-heated oven at 200°F for 1.5 to 2 hr (depending on cookie size and type of oven. 

Turn off the heat and leave the cookies in oven overnight.  This is necessary to “dry” the cook-

ies and to obtain the crunchy texture. 

Package the meringues in air-tight bags.  The cookies need to be protected from moisture as 

they will absorb the moisture from the environment and become sticky.  They are dried with a 

very low moisture content (water activity of 0.2); therefore they can last for many months if 

packaged properly. 

 

Serving size of finished meringues is 30 g. 

Suggested packing is 8-10 cookies/bag or 1 serving of 30 g. 

Ingredient declaration:  maple syrup, dried egg white. 
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7.5  MAPLE SLUSHIES 
OLGA PADILLA-ZAKOUR, CHERYL LEACH, HERB COOLEY, BELEN BAVIERA, NYS FOOD VEN-

TURE CENTER, CORNELL UNIVERSITY 

 

As a coordinated effort of the NYS Food Venture Center and the Cornell Maple Program, sev-

eral value-added maple products were developed or optimized to offer marketing alternatives to 

maple producers. 

This project is funded by the New York Farm Viability Institute. 

 

This product will be prepared on site for immediate consumption in festivals and stores. It has a 

nice maple flavor and a refreshing taste that will delight kids and adults of all ages. 

We tested different formulations with Medium Amber and Dark Syrup, from 15 to 30% syrup 

content in the slushies, and also the addition of milk in the form of non-fat dry milk from 2 to 

4%.  The best results were obtained with Medium Amber Syrup, which is recommended for 

these type of products.  Maple syrup content of 20 to 30%, which corresponds to 17 to 27°Brix 

in the slushies, were considered the best formulations.  For the slushies with milk, 2 to 3% non-

fat dry milk with 25% maple syrup resulted in the preferred samples. 

 

Equipment needed:  Blender or similar equipment to crush ice or to make slushies. 

Supplies needed: maple syrup, ice, serving cups/glasses. 

 

Formulation by weight and preparation procedure – 500 g batch 

20 to 30% maple syrup   100 to 150 g maple syrup 

80 to 70 % ice     400 to 350 g ice 

 

For slushies with non-fat dry milk – for a creamier taste and added nutritional value: 

25 % maple syrup    125 g maple syrup 

2-3% non-fat dry milk    10 to 15 g non-fat dry milk 

73 to 72% ice     365 to 360 g ice 

 

Weigh the ingredients. 

Prepare the slushies by crushing ice and syrup in the blender until smooth consistency. 

 

Serving size of slushies is 8 ounces. 

 

In addition, these formulations can be used to prepare popsicles – just substitute ice for water, 

mix well and pour into molds and freeze. 
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7.6 MAPLE SUCKERS/LOLLIPOPS AND HARD CANDY 
OLGA PADILLA-ZAKOUR, CHERYL LEACH, HERB COOLEY, BELEN BAVIERA, NYS FOOD VEN-

TURE CENTER, CORNELL UNIVERSITY 

 

As a coordinated effort of the NYS Food Venture Center and the Cornell Maple Program, sev-

eral value-added maple products were developed or optimized to offer marketing alternatives to 

maple producers. 

This project is funded by the New York Farm Viability Institute. 

 

Our goal was to develop hard candy with 100% maple or with as much maple syrup as possible.  

Typically lollipops formulation include the use of corn syrup or invert sugar in order to obtain 

the right combination of sugars to produce hard candy. 

We evaluated the use of corn syrup, honey and inverted maple syrup to determine the appropri-

ate proportions and cooking temperatures.  Results with honey in concentrations as low as 10% 

honey were not as good due to the strong honey flavor and loss of brittleness over time, thus we 

are not recommending the use of honey at this time. 

For candy making though, careful preparation and experience is necessary, as environmental 

conditions (temperature and humidity) can make a difference. 

 

Equipment needed:  Stove top, pots, scale, candy thermometer or other appropriate food ther-

mometer. 

Supplies needed:  maple syrup, corn syrup, candy or lollipop molds, sticks. 

 

Formulation and preparation with Corn Syrup – 500 g batch 

75% Medium Amber Maple syrup  375 g maple syrup 

25% Corn Syrup (from supermarket)  125 g corn syrup 

 

Weight the syrups and blend in saucepan. 

Heat over low flame, stirring until mixture boils.  Add a drop or two of anti-foam to prevent 

foaming. 

Monitor the boiling temperature with the thermometer and let the syrup boil undisturbed until 

the temperature reaches 280ºF, lower heat for the final stage. 

When the temperature reaches 300ºF, remove from heat and allow to stand until all the bubbles 

have disappeared. 

Pour into molds, insert sticks after initial cooling (for proper placing) 

Once cooled, package in air-tight bags to avoid moisture absorption from the environment. 

 

Formulation and preparation of 100% Maple with Inverted Maple Syrup – 500 g batch 

90% Medium Amber Maple syrup  450 g maple syrup 

10% inverted maple syrup    50 g inverted maple syrup 

 

To prepare inverted maple syrup add 0.2% of Invertase enzyme to the syrup (available form 

baking suppliers), mix well and keep at 122ºF for 24 hours. 
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Weight the syrups and blend in saucepan. 

Heat over low flame, stirring until mixture boils.  Add a drop or two of anti-foam to prevent 

foaming. 

Monitor the boiling temperature with the thermometer and let the syrup boil undisturbed until 

the temperature reaches 305ºF, lower heat for the final stage. 

When the temperature reaches 305 to 315ºF (depending on syrup type and local conditions), 

remove from heat and allow to stand until all the bubbles have disappeared. 

Pour into molds, insert sticks after initial cooling (for proper placing) 

Once cooled, package in air-tight bags to avoid moisture absorption from the environment. 

 

Final candy should be clear and brittle, not sticky – If the color is too dark, try boiling rapidly 

to the final temperature and add the inverted syrup at the end of the boil instead of at the begin-

ning. 

 

Serving size is one lollipop of approximately 15 g or several hard candies to match 15 g. 
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7.7 MAPLE JELLY 
OLGA PADILLA-ZAKOUR, CHERYL LEACH, HERB COOLEY, BELEN BAVIERA, NYS FOOD VEN-

TURE CENTER, CORNELL UNIVERSITY 

 

As a coordinated effort of the NYS Food Venture Center and the Cornell Maple Program, sev-

eral value-added maple products were developed or optimized to offer marketing alternatives to 

maple producers. 

This project is funded by the New York Farm Viability Institute. 

 

Maple jelly is made by boiling syrup and a specific gum called carrageenan (instead of pectin) 

to form a gel.  Carrageenan is sold under the name ‘Genugel’ by maple equipment suppliers. 

We tested the traditional recipe that has been used by many producers but found out that the 

final sugar concentration, measured in Brix, was below 65°Brix, which is the standard of identi-

ty to call a product jelly.  We rework the recipe to comply with the standard of identity and 

therefore to have the product under the non-hazardous food category. 

 

Equipment needed: stove top, scale, thermometer, refractometer for jelly range (optional). 

Supplies needed:  maple syrup, genugel, glass jars and lids appropriate for hot-packing. 

 

Formulation by weight and preparation procedure – 1 kg batch 

 

83.3 % maple syrup   833 g maple syrup 

16.5% water    165 g water 

0.2% Genugel    2 g of Genugel 

 

Weigh the ingredients. 

Dissolve the Genugel in the water, this might take a few minutes with brisk agitation. 

Place the syrup into a large pot (mixture will foam), add the solution of Genugel. 

Add a few drops of anti foam to minimize foaming. 

Boil quickly until the boiling temperature reaches 219-220°F and the Brix is 65-66°. 

Hot pack into clean preheated glass jars. 

Fill temperature in the jar must be at least 185°F. 

Immediately cap with appropriate lids. 

Invert or lay on the side for 3 minutes to pasteurize the lids. 

Return jars to upright position for proper gelling. 

Let cool at room temperature. 

 

If the hot-fill temperature drops below 185°F (a problem with very small jars) then the capped 

jars should be processed in a boiling water bath for 5 minutes. 

 

If the consistency is still too soft, increase the amount of Genugel to 0.25%.  We have observed 

some surface darkening over time in the jellies, so cool temperature is recommended for pro-

longed storage. 

 

Serving size is 1 tablespoon. 
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7.8 MAPLE SYRUP STICKS/STRAWS 
OLGA PADILLA-ZAKOUR, CHERYL LEACH, HERB COOLEY, BELEN BAVIERA, NYS FOOD VEN-

TURE CENTER, CORNELL UNIVERSITY 

 

As a coordinated effort of the NYS Food Venture Center and the Cornell Maple Program, sev-

eral value-added maple products were developed or optimized to offer marketing alternatives to 

maple producers. 

This project is funded by the New York Farm Viability Institute. 

 

  

One product that is used as a snack is the honey stick/straw.  As maple syrup sticks can be also 

prepared, we evaluated how to stabilize the product to make it shelf-stable, because if the maple 

syrup is filled cold into the sticks or straws it will mold over time. 

 

The maple syrup was filled at room temperature into the plastic sticks and heat sealed.  We 

placed them into boiling water to establish the time needed to pasteurize the sealed sticks.  Five 

minutes in the boiling water bath is sufficient to stabilize the syrup. 
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7.9 Making and Marketing Maple Suckers  
Stephen Childs, New York State Maple Specialist, Cornell Cooperative Extension 

 

Suckers or Lollipops made with maple syrup can be a popular item at special events, fairs, 

farmers markets and roadside stands.  Maple suckers can be made using a number of different 

recipes but I will describe just a couple of them here.  A maple sucker is a non-crystalline con-

fection often referred to as a glass.  Crystallization is prevented by using high levels of invert 

sugar in the form of corn syrup, glucose, honey or inverted maple syrup, and cooking to a high 

temperature where the hot syrup is not stirred or agitated.  Because suckers are made by cook-

ing to a high temperature be sure you take proper precautions and wear appropriate protective 

clothing when handling the hot syrup (see the article Exercise Caution When Making Maple 

Confections in the Confections Notebook).  The recipe provided at the 2006 North American 

Maple Syrup Council Meetings is as follows: 

 

Ingredients: 

12 oz med or light maple syrup 

4 oz white corn syrup 

Butter the size of a pea 

Procedure: 

Heat to 270ºF then pour into the molds 

Spray molds with Pam every 4 batches 

Suggest light weight pan to avoid over cooking from heat residual 

Makes about 50 suckers that they sell for $.50 each.  Farmers market sales of about 200 per 

day 

Keep suckers in the refrigerator up to one month in air tight container 

Use a glass measuring cup to pour hot syrup into the molds so that if the syrup becomes too 

cool and thick, put the cup and syrup in a microwave and reheat and continue filling the 

molds. 

 

The Maple Syrup Producers Manual makes the following suggestions: 

 

Mix 1/3 light corn syrup, 

1/3 maple syrup (dark amber or lighter, 

1/3 white sugar. 

Add the white sugar only after the other two ingredients are boiling.  Bring to 295ºF de-

grees, pour in glass measuring cup and then into molds.  Pour into the molds when the 

temperature cools to 250ºF. 

 

A third method makes the sucker from 100% maple syrup.  In this procedure you use a the reci-

pe above but substitute maple sugar for white sugar and inverted maple syrup for corn syrup: 

 

 1/3 inverted maple syrup 

 1/3 maple sugar 

1/3 maple syrup 

Mix the sugar and untreated maple syrup and cook until about 250ºF then add the inverted syr-

up.  Adding the inverted syrup at the beginning can make the suckers darker and stronger fla-
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vored.  The maple sugar can be replaced one for one with maple syrup; it simply takes longer to 

cook.  So the recipe could read 1/3 inverted maple syrup and 2/3 maple syrup as one cup of syr-

up has the same amount of sugar as one cup of granulated maple sugar.  Using light or medium 

syrup tends to make a sucker that seems to be preferred by most customers over a darker col-

ored, stronger flavored sucker. You can experiment with your customers on this.  With 100% 

maple syrup you finish at 305ºF degrees, if suckers are sticky at this temperature then you may 

need to increase an additional 5 to 10 degrees with reduced burner heat .  Then cool the mix to 

250 and pour into the molds.  In the recipe you can substitute maple syrup for maple sugar, it 

will give the same result only more boiling time will be required. 

 

 

So why do most of the sucker recipes suggest using corn syrup or glucose sugar?  The invert 

sugars in corn syrup act as an "interfering agent" in this and many other candy recipes. It con-

tains glucose molecules that tend to keep the sucrose molecules in the lollipop syrup from crys-

tallizing. Without this interference the sucrose crystals would result in grainy, opaque candy 

instead of the clear, glassy lollipops you're trying to create.  Inverted maple syrup or maple syr-

up treated with the enzyme invertase can effectively take the place of corn syrup in the recipe 

allowing the products to be made of 100% maple syrup.  This will add to the cost of the suckers 

as the maple syrup is more expensive that corn syrup.  When setting your market price for 

100% maple suckers you will have to consider the higher costs of your ingredients and the fact 

that they are 100% maple should be included in your promotion and signage.  For further infor-

mation on replacing corn syrup with inverted maple syrup and how to invert maple syrup check 

out the article "Substituting inverted maple syrup for corn syrup in maple value added products" 

in the Maple Confections Notebook.  Including too little invert sugar in a maple sucker recipe 

can make the sucker hard and harsh, and possibly even sharp.  Too much invert sugar in the ma-

ple sucker can make it too soft and sticky. 

 

Not all candy molds can be used to make maple suckers as it is placed in the molds at high tem-

peratures which can cause some molds to melt.  Be sure to use molds made to tolerate the heat. 

 

Sucker molds sticks and bags come in a variety of shapes, sizes and colors.  These can be used 

to enhance the marketing appeal.  Samples and attractive displays can add significantly to sales. 

 

Lollipops or suckers are subject to New York State sales tax.  Suckers made with all maple do 

not require a processing license or health permit.  Suckers made for sale and made with corn 

syrup, glucose or sugar other than maple sugar do require a processing license from the Depart-

ment of Agriculture and Markets or a food service permit from the Health Department. 
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7.10 Making Maple Marshmallows  
Stephen Childs, New York State Maple Specialist, Cornell Cooperative Extension 
 
Ingredients: 
 
4 gelatin envelopes 
¾  cup water 
 
Fit a commercial mixer with the whisk attachment. In the mixer bowl combine the ¾ cup of 
water with the gelatin and allow to bloom (soften).  Be sure all of the gelatin is exposed to the 
water, it is easy for dry pockets of gelatin to remain if just dumped in a lump.   
 
Ingredients: 
 
3  cups maple syrup 
½  cup water 
1 ½  cups inverted maple syrup (or corn syrup) 
 
Add the maple syrup, inverted maple syrup, and remaining ½ cup water to a pan. Bring to a 
boil while being sure the liquids and sugar are well mixed.  When this mixture is at a boil, con-
tinue to cook without stirring until it reaches about 34ºF above the boiling point of water.  
With the mixer at medium speed, gradually pour all of the hot syrup down the side of the bowl 
into the awaiting gelatin mixture. Be careful as the hot syrup is very liquid and hot at this 
point.  When all of the syrup is added, bring the mixer up to full speed.  Whip until the mixture 
is very fluffy and stiff, about 8-10 minutes.  You can substitute maple syrup for the maple sug-
ar, the result will be the same only more boiling time will be required.  Dark and extra-dark 
syrups are better at covering the flavor of the gelatin.   
 
At this point you can pour the marshmallow into a pan that has been greased and covered 
with powdered maple sugar.  Powered maple sugar is made by beating granulated maple sug-
ar to powder it in a blender.  Smooth and spread the marshmallow with a spatula if necessary.  
As an alternative you can spoon the slightly cooled mixture into individual servings onto a well 
sugared surface.  Or spoon slightly cooled mixture between ice cream sandwich wafer cookies, 
sugar wafer cookies, in to ice cream cones or on gram crackers.  Allowing the mix to cool too 
long will make it impossible to spoon individual servings.  Transferring the mix too soon may 
allow it to spread too thin and off of the intended target.  When in the pan or placed into indi-
vidual servings, allow the mixture to sit, uncovered at room temperature for 10 to 12 hours or 
chilled for 3 to 4 hours.  Sugar all surfaces with powdered maple sugar.  A sifter can make this 
job fairly easy.  Marshmallows will keep several weeks in the refrigerator in an air-tight con-
tainer. 
 
To make maple marshmallows for sale the producer will need either a processing permit from 

New York State Department of Ag and Markets or a food service permit from the Health De-

partment.  All marshmallows are sales tax exempt in New York. 
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7.11 Making and Marketing Maple Cotton 
Stephen Childs, New York State Maple Specialist 

 

 

Maple cotton has become a very popular value-added product where consumers have had a 

chance to become familiar with it.  At the New York State Fair state association booth maple 

cotton was first introduced in 1998 and grew in ten years to account for 25% of all sales result-

ing in revenue of over $20,000 during the fair in 2008.  Yet many customers when given sam-

ples say they have never heard of maple cotton before. Maple cotton sells very well at fairs, 

craft shows, festivals or other high population settings.  Many producers also have found it to 

work well at farmers markets and open houses, such as Maple Weekend.  Because of the large 

space taken up by bags of maple cotton and the fact that maple cotton can be easily crushed, it 

works best to make it fresh at the market location as opposed to transporting it.  However, some 

producers have been successful in moving finished bags to the market.  Providing free samples 

to prospective customers can dramatically increase sales as you build a regular clientele over 

time.   

 

Maple Cotton Mix Economics 

The maple cotton mix is made by combining maple sugar with cane sugar.  Blends of one part 

maple sugar to three parts cane sugar or one part maple sugar to four parts cane sugar are the 

most common.  The mix rate does influence the economics of the product. Also, the weight of 

maple cotton sold in a bag, on a stick or in a sealed container will determine the price it should 

be sold for.  Here are some cost comparisons of several mix and weight combinations: 

 

If a one in three mix in a 4 oz bag is the target: 

1 part maple – 3 parts cane sugar 

$12 per pound maple sugar = 75¢ per ounce 

Cane sugar at $2.50 for 5 pounds or 50¢ per pound or 3¢ per ounce 

Per bag ingredient costs = 75¢ + 9¢= 84¢  

 

If a one in four mix in a 4 oz bag is the target: 

1 part maple – 4 parts cane sugar 

$12 per pound for maple sugar = 75¢ per ounce x .8 ounce = 60¢ 

Cane sugar at $2.50 for 5 pounds or 50¢ per pound or 3¢ per ounce x 3.2 ounces 

Per bag ingredient cost = 60¢ + 10¢= 70¢ 

 

If a one in four mix in a 5 oz bag is the target: 

1 part maple – 4 parts cane sugar 

$12 per pound for maple sugar = 75¢ per ounce  

Cane sugar at $2.50 for 5 pounds or 50¢ per pound or 3¢ per ounce 

Per bag ingredient cost = 75¢ + 12¢= 87¢  

 

Many times maple producers fail to weigh any bags and don’t have an idea of just how much 

product is being sold per bag.  If we estimate the other costs involved in producing and selling 

maple cotton, we can see just what the profitability is likely to be or where the price should be 

set.  In this example, we will use a 1 in 4 mix to produce a 5 ounce bag of cotton. 
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Sugar costs per bag   $ .87                                               

Bags     $ .05 

Equipment    $ .25 

Labor – 20 bags per hr.  $1.00 

Marketing (rent, ads, travel)  $  .50 

 

Total     $2.67 

 

In this example you can see that there are several important pricing considerations beyond the 

value of the maple sugar.  The cost of the bags, cones or plastic containers needs to be added.  

The investment in the cotton machine needs to be recovered as well as labor and marketing cost 

paid.  Labor costs for making the cotton can vary significantly depending on the speed and ca-

pacity of the cotton machine you use and the skill of the operator.  Note that our example does 

not include a margin or mark up for profit, This needs to be added at a level acceptable to your 

business and market limitations.    

 

Marketing 

Maple cotton can be marketed in several ways.  The most common is selling in a bag sealed 

with a twist tie or an adhesive strip.  Bags that are not compressed or left in excessive heat can 

hold up for several days.  This is the best approach for customers to transport or for on-site con-

sumption. Selling on a paper cone is also fairly common When you expect customers to con-

sume cotton right away.  Finally, some maple producers market maple cotton in plastic contain-

ers with a tight fitting lid.  These can be held cool for an extended time for low volume retail 

markets or sold on the internet and shipped out to customers in this kind of container.  In each 

case, understanding the weight and associated costs are an important part of setting price and 

selling the product.   

 

Weather Issues 

Weather, in particular humidity, can be a problem when making maple cotton.  A maple pro-

ducer may want to consider having more than just one mix of cotton candy available.  The in-

vert sugars in the maple sugar part of the mix will have a tendency to absorb water on humid 

days making the cotton sticky and difficult to handle.  On humid days the mix with less maple 

such as the one in four mix will absorb less water making it less sticky.  Also on humid days 

using a mix where the maple sugar is made with syrup low in invert sugar will make it absorb 

less water resulting in it being less sticky.  In an open or outdoor setting wind can be a serious 

factor, blowing your product to distant places if you don’t have a good cotton machine bubble 

or some other type of tight containment around the machine.   

 

Cotton Machines 

There are a few things to consider when purchasing a cotton candy machine.  Some idea of 

where you plan to sell can make a difference in the size of machine you choose to buy.  If your 

selling site is high volume, a large capacity machine will be required.  The capacity of a ma-

chine is typically reflected in the voltage and amperage rating of the machine.  If you always 

will be in the same location and have access to 220 voltage and 20 to 30 amp breakers, there are 

very high capacity machines available.  If you anticipate moving the machine to a variety of 
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locations, it would be more practical to size the machine based on the likely power available.  

When moving to various sites finding 220 voltage and an outlet that matches your plug is sure 

to be a problem.  In this case purchasing a cotton machine that operates on 110 voltage and 15 

amps or less is suggested as it will work most places electric power is available.  Purchasing a 

machine with higher amperage demands will likely mean lots of popped breakers and plenty of 

frustration.  At the same time having customers waiting can also be frustrating.  An undersized 

machine with slow output will demand a lot more of your time and attention.  One fulltime per-

son can usually keep up with two machines if only making and bagging the product.  Trying to 

operate two machines as well has handle sales is usually too much for one person to keep up 

with.  

 

Each machine should come with a full set of instructions.  When cleaning the machine always 

follow the manufactures instructions. 

 

Regulations 

There are several regulations that apply to maple cotton in New York State.  First, maple cotton 

is subject to sales tax.  A vendor of maple cotton should have a sales tax number and a certifi-

cate of sales tax collection authority at the sales site each time the product is sold.  Because ma-

ple cotton is a mixture of maple sugar and cane sugar the maker should also have one of these 

three authorizations:  a home kitchen exemption from the New York State Department of Ag-

riculture and Markets, a 20-C food processing license from Ag and Markets or a food service 

permit with the county department of health.  The first two would be the correct permit when 

making and selling at home or the sugarhouse.  The heath department permit would be when 

selling in a public place away from home or your 20-C kitchen or for specific events only.  Any 

time maple cotton is made it should only be handled with sanitary food service gloves.  For the 

protection of the operator and other observers the machine must be covered in a bubble or a dis-

play stand that protects bystanders from sugar that can be thrown from the spinner when over 

filled with sugar.  The spinner in a cotton machine also has flow control leather straps that can 

deliver a painful slap if the operator allows his hands to get too close to the spinner (see the il-

lustration below). 
 

 

 
 

 

 

 

Watch out! 
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Sugar Issues 

When selecting or making granulated sugar for making maple cotton, choose sugar that has 

larger crystals.  With granulated maple sugar, larger crystals are made by stirring when the syr-

up is the hottest and stirring slowly and continuously.  Stirring when the concentrated syrup has 

partially cooled, stirring too aggressively or having a high level of invert sugar in the syrup pre-

pared for granulated sugar all make for smaller crystals.  Smaller crystal can more easily slip 

through the heaters and grill of the spinner without melting making grainy cotton and allowing 

the sugar to build up around the edges of the cotton machine pan.   

 

Maple cotton has been a valuable addition to the list of value-added products available to maple 

producers in New York.  For information on making maple granulated sugar please see the Cor-

nell Maple Bulletin 207, Granulated Maple Sugar or your New York State Maple Confection 

Notebook. 
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7.12 Maple Popcorn 
 

Maple Kettle Corn 

The mix for maple kettle corn as it is made and marketed at the Association Fair Booth at the 

New York State Fair is listed below.  One of the important issues with maple coated kettle corn 

made right in the popper is to use a low temperature setting on the popper if one is available 

and second is to pour out the popper before all of the corn has popped.  Holding out until the 

very last kernels pop is likely to add a scorched flavor to the kettle corn.  Some maple produc-

ers use maple syrup in the popper rather than the maple sugar mix.  This will delay the popping 

time somewhat but seems to make an acceptable kettle corn product.  The reason some white 

sugar is used in the granulated mix at the fair is that it seems to reduce the scorch flavor in the 

kettle corn.  The compound S is a product of Gold Medal, the maker of popcorn machines used 

at the NYS Fair.   

For a 6oz machine 

1 cup popcorn 

2oz popcorn oil 

1 tsp compound S 

¼ heaped cup of granulated mix 

   

Granulated mix is: 

20 lb granulated maple sugar 

4 lb cane sugar 

mixed with 2½ cup dark syrup 

 

or for moderate volume 

5 pounds of granulated maple sugar 

1 pound of white cane sugar 

5/8 cup of dark syrup 

 

Or for small volume 

1 pound of granulated maple sugar 

.2 pounds or 3½ ounces of cane sugar 

1/8 cup of dark syrup or 1 ounce  
  

Maple Carmel Corn 

Maple Carmel Corn differs from maple kettle corn in that kettle corn has a just part of the sur-

face covered with maple.  Carmel corn has the entire surface of the popcorn coated with a ma-

ple glass.  This coating of hard syrup locks up the movement of moisture in an out of the pop-

corn greatly extending its’ shelf life.  To make the maple coating from 100% maple use the 

mixture suggested for 100% maple suckers and hard candy.  Mix 2/3 maple syrup with 1/3 ma-

ple syrup treated with invertase so that it is all invert sugar.  Set the temperature control on the 

popcorn caramelizer to 285° F and add the untreated maple syrup.  Allow it to cook until al-

most finished then add the inverted maple syrup and then let it cook to the 285° F.  When that 

temperature is reached pour in the already popped corn and have the caramelizer go through the 

mixing stage.  When thoroughly mixed and all the popcorn is completely coated it is poured 

onto the drying table and stirred until the coated popcorn is free flowing.  This can also be done 
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by using corn syrup instead of the inverted maple syrup.  Since specific details for just how 

much maple syrup is needed to get a perfect coating it is suggested that the dry weight of the 

syrup equal the weight of the company packages used for caramel coating and adjust as needed.  

Dry weight of syrup is about 67% of its wet weight.    
 

There are many other ways to coat popcorn with maple by cooking the syrup and stirring it into 

the popcorn either directly or by baking it on in the oven while stirring every few minutes.  Ma-

ple popcorn balls can also be a very desirable snack.  Below are a few sets of directions for var-

ious maple popcorn combinations.  

  

BAKED CARAMEL CORN 

Ingredients: 

½ cup pure maple syrup 

1 cup butter 

2 cups maple sugar 

1 tsp salt 

½ tsp baking soda 

1 tsp vanilla 

1 cup un-popped corn (to make 6 qt popped corn) 

Directions: 

Heat oven to 250°.  Put popped corn into lightly buttered bowl.  Melt butter; add maple syrup, 

maple sugar, and salt.  Boil without stirring for 5 minutes.  Remove from heat.  Stir in baking 

soda and vanilla.  Pour gradually over popped corn and mix well.  Turn into large roasting pan; 

bake for 1 hour, stirring every 15 minutes.  Remove from oven and cool.   

 

POPCORN BALLS 

Ingredients: 

     2 cups maple syrup 

     Popped popcorn 

Directions: 

Maple syrup can be used to make delicious and easy popcorn balls. Boil maple syrup in a 2-

quart saucepan to 260°.  Then pour the syrup over a batch of popped corn. Butter hands and 

shape into balls. This will make 12 to 15 popcorn balls. 
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7.13 Maple Ice Cream 

 

Soft serve maple ice cream. 
Soft serve maple ice cream has become a favorite of many customers at the New York State 

Maple Producers Association Fair Booth at the New York State Fair.  At the Association booth 

a high quality vanilla mix is purchase from a dairy products supply company and 3 cups of a 

highly flavored extra dark maple syrup is added to each gallon of the mix as it is placed into the 

soft ice cream machine.   

 

Frozen Desserts  

 

A supersaturated or supercooled solution forms nuclei. This process involves the uniting of at-

oms. Solution or liquids at the freezing point form nuclei spontaneously or by a process called 

seeding. Allowing a solution to stand causes the formation of nuclei in various places spontane-

ously. These crystals grow from these nuclei and because the number of nuclei formed are 

small, they grow to large sizes. Seeding is done by adding crystals of the same material to a so-

lution to start the crystallization process. These added crystals serve as nuclei. Agitation of the 

solution increases the number and the rate of nuclei formation. In water crystallization the nu-

clei and crystallizing substance is the solvent of the system. The larger portion of reported da-

tum have dealt with the crystallization of solute from dispersions.  

The rate of crystallization is the rate the crystallizing substance becomes a solid crystal. It is 

determined by the time required for a drop from one temperature to another. Other components 

contribute to decreasing or increasing crystallizing rate. Rapid crystallization and agitation dur-

ing the freezing are a must for the formation of small crystals.  

Solutes decrease the freezing point or the point of crystallization of water. Thus, the greater the 

solute concentration, the slower the rate of crystallization. Rate of crystallization is also de-

creased during the solidification of water by colloids and suspensions in a mixture. Fats, milk 

or egg proteins or stabilizers and emulsifiers would be in this category. These stabilizers and 

emulsifiers help keep the ice crystals small by absorbing some of the free water to form a gel. 

The gel prevents the growth of large ice crystals due to its stiffness and internal structure. Their 

physical presence interferes with crystal growth.  

In frozen dessert mixes, air is incorporated during agitation in the freezing process. The incor-

poration of the air causes an increase in volume of the mix. This increase in volume is called 

"overrun". The whipping ability of the mix is increased by the presence of nonfat dry milk sol-

ids, egg yolks and emulsifying agents. Whipped evaporated milk, beaten egg whites and 

whipped cream help incorporate the air in still frozen desserts. Fat decreases the percent over-

run in ice creams especially when present as large fat globules or clumps. Homogenization of 

the fat reduces the particle size and therefore may change overrun.  

The quality of frozen desserts is evaluated by the texture (mouth feel), consistency (hardness or 

softness) and body. A smooth, creamy texture, a consistency that is neither too hard or too soft 

and a body that is not too watery and compact nor too viscous and spongy when the frozen des-

sert starts to melt are the qualities that determine a desirable frozen dessert. 
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ICE CREAM PRODUCTS 

 

 Ice creams have ice crystals, not sugar crystals, and the size and quantity of 
those ice crystals must be minimized for an optimum product.  

 Special refrigeration systems are used to freeze ice cream commercially.  
 At home, however, the freezing is done in an ice cream freezer using an ice and 

salt mixture.  
 Since ice cream has a lower freezing temperature than water, ice alone will not 

freeze the mixture, so salt is added.  
 The temperature of the ice is lowered when a brine, or salt-water mixture, is 

formed.  
 The ice added to the freezer begins to melt and then the salt will dissolve in the 

water, forming the brine.  
 As more salt dissolves and more ice melts, the brine becomes more 

concentrated and the temperature will continue to drop.  
 One part of salt should be added to 12 parts of ice or 1/3-cup salt to 4 cups ice.  

 

 Ice cream can he made from a milk product like cream or whole milk and sugar.  
o Extra ingredients, like chocolate and eggs, are added not only to add 

flavor interest to ice cream, but to affect the consistency and to minimize 
ice crystal formation.  

o Of course, ingredients like chocolate and peppermint extract affect the 
flavor.  

 Ice cream flavor should be delicate and well blended.  
o As the ice cream warms at room temperature, the flavor will increase in 

intensity since very cold temperatures numb the taste buds and 
therefore decrease flavor perception.  
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 Ice cream should have good "body" which is a smooth and rich consistency, 
which does not melt readily.  

o Often nonfat dry milk solids are added to improve the body of ice cream.  
o However, if the dry milk solids exceed 12% of the mix, the ice cream will 

have a grainy or sandy texture from lactose crystals.  
o This sandiness can be noticed in some soft serve ice creams.  

 Fat will influence the consistency of ice cream also, higher fat making the ice 
cream seem smoother with better body since the fat coats the tongue so it 
cannot feel the crystals.  

o If two ice cream products, one high in fat and one low in fat with the same 
size ice crystals, are tasted side by side, the one higher in fat will appear 
smoother and finer.  

o Sugar helps to keep the ice crystals small by increasing the amount of 
liquid, which remains unfrozen, and decreases the freezing temperature.  

o Evaporated milk will also help to increase the smoothness due to the high 
concentration of homogenized milk, but also affects the flavor, adversely 
to some people's taste.  

 Ice cream, especially homemade ice cream, will develop large ice crystals with 
freezer storage even with short storage periods.  

 Stabilizers, such as gelatin, help to keep the ice crystals small over a period of 
time.  

 

Our example of ice cream for this module is a frozen Custard or New York ice cream. 
The preparation steps include: 

1. Accurately measure all ingredients for an 
optimum product. 

 

 



 114 

 

2. Prepare the soft or stirred custard by 
cooking the milk, sugar, and egg in a 
double boiler over simmering water until 
the custard coats a metal spoon.  

 The custard will have the 
consistency of thick cream and will 
not be solid.  

 Take care not to curdle the 
custard, since curdled custard 
produces curdled ice cream!  

 The egg cooked in the milk will 
help to stabilize the frozen mixture 
and to emulsify the milk fat, plus 
add color and flavor.  

3. Chill the soft custard in the refrigerator 
until cold.  

 If hot custard is used in the ice cream 
mix, it will take too long to freeze.  

When cool, add vanilla for flavoring and the 
cream.  

 

 4. Place the ice cream mix in the inner 
metal, ice cream maker container.  

 The mix is placed in a metal 
container, since metal transfers the 
cold quicker and better than other 
materials, such as plastic.  

Adjust the top to fit and add ice and salt.  

Begin to crank the ice cream maker, 
either by hand or electrically, depending 
on the type used. 
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7.14 Maple Granola 

 
Maple Granola snack 

Servings: 32 

     1 large box (42 oz) old fashioned oatmeal  

     ½ cup wheat germ  

     ½ cup oat bran  

     ½ cup wheat bran  

     1 Tbsp cinnamon  

     1 cup each: walnuts, pecans, almonds, coconut  

     1 cup each: chopped dates, cranberries, raisins  

     1 cup canola oil  

     1 cup honey  

     1 cup maple syrup  

     1 cup molasses  

     3 Tbsp vanilla  

Directions:   

Preheat oven to 350°. In large roasting pan combine oatmeal, wheat germ, oat 

bran, wheat bran, cinnamon and salt. Mix in chopped nuts. Stir in oil, honey, ma-

ple syrup, molasses, and vanilla until everything is well coated. Bake for 30 min, 

stirring every ten minutes so everything cooks evenly. Add dried fruits of your 

choice after removing from the oven. You can add more or less oil and sweeten-

ers, depending on your tastes. This granola can be frozen in freezer bags. 
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7.15 Maple Brittle and Taffy 
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7.16 Maple Sugar on Snow 
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7.17 Substituting inverted maple syrup for corn syrup in maple 

value added products. 
Stephen Childs, New York State Maple Specialist 

 

When maple syrup is treated with invertase and allowed to stand until completely inverted the 

sucrose in the maple syrup becomes the invert sugars glucose and fructose.  Inverted maple syr-

up can be substituted for corn syrup in the production of many maple value added products.  

Making this substitution allows the products to be marketed as being made of 100% maple or 

all maple sugar.  This can be true with maple suckers, hard maple candy, maple marshmallow, 

maple taffy, frostings, maple coatings and other bakery and candy products where you don't 

want the sugar to crystallize.  When substituting inverted maple syrup in a recipe that calls for 

corn syrup there are several things to take into account. 

 

First is the moisture content of inverted syrup vs. corn syrup.  The percentage of water in invert-

ed maple syrup is typically in the 32% to 34% range while corn syrup is generally between 28% 

and 30% water.  In recipes where the mixture of ingredients is to be boiled to a specific temper-

ature this difference in moisture content is not important as the boiling evens these differences 

up.  However in a recipe where the mixture of ingredients is heated but not boiled to a finishing 

temperature adjusting for the moisture content could become important.  For each cup of invert-

ed maple syrup that replaces a cup of corn syrup you could reduce adding water from other 

sources by two teaspoons in the recipe. 

 

The second consideration is difference in the amount of invert sugar between the inverted ma-

ple syrup and the corn syrup.  It is the level of invert sugar in the ingredient mixture that allows 

the final product to have the correct level of sugar crystallization or a complete blocking of 

crystallization.  In most cases the goal of adding the invert sugar is to have enough to complete-

ly block the formation of crystals and allow the product to be soft and moist rather than rock 

hard or crystalline.  Fully inverted maple syrup would have an invert sugar level of between 

66% and 69% while corn syrup would usually be in the 15% to 40% range but can be as high as 

70% invert sugar.  The source and the processes used to make the corn syrup allows for this 

large variation.  In my limited experience a one for one substitution of inverted maple syrup for 

corn syrup has worked well but there may be recipes or products where less inverted maple syr-

up could be used to accomplish the goals.  Some experimentation many be in order here. 

 

Replacing corn syrup with inverted maple syrup will increase the ingredient costs as maple syr-

up is more expensive than corn syrup.  The fact that the final products do not contain corn syrup 

or are 100% from maple syrup should be advertised and made know to the consumer and higher 

prices may also be in order. 

 

The procedure for inverting maple syrup is fairly simple.  Inverted maple syrup is made by add-

ing 0.1% to 0.25% by volume of the enzyme invertase to pure maple syrup. For a gallon (4.4 

liters) of syrup to be converted to invert syrup add 1.5 teaspoons (8 ml) of invertase or follow 

your manufactures directions. Invertase performs optimally at a temperature 120ºF, and is rap-

idly deactivated at temperatures greater than 170ºF. The syrup plus invertase is heated to 120º F 

for 24 to 48 hours and then stored under refrigeration, or held at lower temperatures for a longer 
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period of time. Over-heating the treated syrup will stop the conversion process. The use of an 

oven or crock-pot is ideal for this purpose. Invertase is available from confectionary and baking 
supply sources and must be kept refrigerated between uses or it will loose its effectiveness. In 
New York invertase is considered a processing aid and does not need to be declared on the 
label.  For further information on measuring and adjusting invert sugar in maple syrup see Cor-
nell Fact Sheet CMB 206 Measuring and Adjusting Invert Sugar in Maple Syrup.  When select-

ing syrup for inverting to be used to substitute for corn syrup it would be wise to use a syrup 

that is already high in invert sugar.  A syrup with a glucose meter reading of 100 or less can be 

used to make a variety of crystalline maple value added products and should be saved for those 

purposes.  A syrup with a reading over 100 can be used to make these other value added prod-

ucts and significantly increase the value.  However if the high invert syrups have too strong a 

flavor for the end product to be good you may need to use a lighter syrup.    
 

 
 

As in making all maple value added products the flavor of the syrup is most important.  Only 

Glucose 
Meter 
Reading 

1 in 10 
dilution 
of syrup 

mg/dL invert % 

20 0.4 

30 0.6 

40 0.8 

50 1 

60 1.2 

70 1.4 

80 1.6 

90 1.8 

100 2 

110 2.2 

120 2.4 

130 2.6 

140 2.8 

150 3 

160 3.2 

170 3.4 

180 3.6 

190 3.8 

200 4 

210 4.2 

220 4.4 

230 4.6 

240 4.8 

250 5 

Gray area is the 

suggested invert 

sugar levels in 

maple syrup to be 

inverted for use 

in value added 

products in place 

of corn syrup 
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maple syrup with excellent flavor should be used, even when the syrup will be inverted.  Mak-
ing products that use inverted maple syrup does allow good flavored maple syrup that has a 
naturally high invert sugar level that could not be used directly in making value added crystal-
line products like molded maple sugar, granulated sugar or traditional maple cream to still be 
made into very high value products.  Be sure to select your good flavored syrups with higher 
invert sugar levels for making these value added products.   
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7.18 
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Section 8 

 

Pricing Maple Value Added Products 

 
8.1 Pricing Value Added Products 

8.2 Maple Enterprise Business Summary Chart of Accounts 
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Pricing Value Added Products

• Syrup and Shrinkage

• Labor

• Packaging

• Energy

• Capital Investment

• Margin

Chart used to determine shrinkage

8.1 
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Shrinkage - Cream

• For maple cream one pound of syrup at 66º

Brix becomes .78 of a pound at 88º Brix

• One pound of syrup selling for $40 per 

gallon is $3.64

• It takes 1.28# of syrup to make one pound 

of cream or $4.67 worth of syrup.

Shrinkage – Molded Candy

• For maple candy one pound of syrup at 66º

Brix becomes .73 of a pound at 93º Brix

• One pound of syrup selling for $40 per 

gallon is $3.64

• It takes 1.37# of syrup to make one pound 

of candy or $4.99 worth of syrup.
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Shrinkage – Maple Sugar

• For maple sugar one pound of syrup at 66º

Brix becomes .7 of a pound at 96º Brix

• One pound of syrup selling for $40 per 

gallon is $3.64

• It takes 1.43# of syrup to make one pound 

of candy or $5.20 worth of syrup.

Labor - Cream

Depends on volume being made.

Estimate an hour per gallon of syrup 

converted at $10 per hour.

Maple Cream 11#(one gallon) of syrup 

makes 11x.78=8.58# cream or 8 

marketable 1# units. 

Labor costs is $1.25 per pound of cream
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Labor - Candy

Depends on volume being made.

Estimate an hour per gallon of syrup 

converted at $10 per hour.

Maple Candy 11#(one gallon) of syrup 

makes 11x.73=8.03# candy or 8 pounds of 

marketable candy. 

Labor costs is $1.25 per pound of candy

Labor - Sugar

Depends on volume being made.

Estimate an hour per gallon of syrup 

converted at $10 per hour.

Maple Sugar 11#(one gallon) of syrup 

makes 11x.7=7.7# Sugar or 7.5 pounds of 

marketable sugar. 

Labor costs is $1.33 per pound of sugar



 128 

Packaging

Energy

Capital Investment

• Again depends on volume

• $1.50 per # container average for cream 

jars, candy boxes or sugar containers

• 20 cents for energy to convert one gallon 

of syrup to confections

• 10 cents to over a dollar per pound of 

confection

Pricing Value Added Products –

Cream Per Pound

• Syrup and Shrinkage

• Labor

• Packaging

• Energy

• Capital Investment

• Sub Total

• Margin 33%

• Total Price

• $4.67

• $1.25

• $1.50

• $0.05

• $0.50

• $7.97

• $2.63

• $10.60
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Pricing Value Added Products –

Cream Per Pound

• Syrup and Shrinkage

• Labor

• Packaging

• Energy

• Capital Investment

• Sub Total

• Margin 50%

• Total Price

• $4.67

• $1.25

• $1.50

• $0.05

• $0.50

• $7.97

• $3.99

• $11.96

Pricing Value Added Products –

Cream Per Pound

• Syrup and Shrinkage

• Labor

• Packaging

• Energy

• Capital Investment

• Sub Total

• Margin 100%

• Total Price

• $4.67

• $1.25

• $1.50

• $0.05

• $0.50

• $7.97

• $7.97

• $15.94
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What is not accounted for?

• Marketing Costs

– Marketing Labor

– Delivery

– Product Loss

– Samples
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P l e a s e  f i l l  o u t  t h e  f o l l o w i n g  f o r m  w i t h  a s  a c c u r a t e  v a l u e s  

a s  p o s s i b l e .  Y o u  m a y  u s e  a n  e s t i m a t e  w h e n  a  n u m b e r  i s  n o t  

a v a i l a b l e .   

 P l e a s e  u s e  o n l y  f i n a n c i a l  d a t a  r e l a t e d  t o  t h e  m a p l e  e n t e r -

p r i s e .   N o  n o t  i n c l u d e  i n f o r m a t i o n  f r o m  o t h e r  e n t e r p r i s e s ,  

b u s i n e s s e s  o r  p e r s o n a l  i n f o r m a t i o n  

 T h a n k  y o u  f o r  y o u r  h e l p  a n d  c o o p e r a t i o n .  I f  y o u  h a v e  a n y  

q u e s t i o n s ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t  m e  b y  e - m a i l  

( s l c 1 8 @ c o r n e l l . e d u )  o r  p h o n e  6 0 7 - 2 5 5 - 1 6 5 8 .   E - m a i l  o r  s e n d  

f i n i s h e d  w o r k s h e e t s  t o  m e .   A l l  i n f o r m a t i o n  i s  s t r i c t l y  c o n f i -

d e n t i a l .    

Y o u  m a y  u s e  e i t h e r  t h i s  l o n g  h a n d  i n p u t  s h e e t  o r  t h e  

E x c e l  s p r e a d s h e e t  t h a t  w a s  e m a i l e d  t o  y o u .    

S t e p h e n  C h i l d s  

C o r n e l l  C o o p e r a t i v e  E x t e n s i o n  

1 1 0  F e r n o w  H a l l  

I t h a c a ,  N Y  1 4 8 5 3  
 

 

 
 

Name____________________________________ 

Farm Name____________________________________ 

Date____________________________________ 

 

Address____________________________________ 

City____________________________________  State________  Zip Code________ 

Phone Number________________________  Fax________________________  

Email____________________________________ 

 

Other information_______________________________________________________ 

 
 

Number of taps ____________    Gallons of syrup produced ____________  

8 . 2  M a p l e  E n t e r p r i s e  B u s i n e s s  S u m m a r y  

Part 1.  Basic Information for the Last Years Maple Summary 

 

Part 2: Income Statement 
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Syrup purchased for resale or processing  _____ gallons, or _______ pounds 

Revenue     Value  

Retail syrup sales   ____________  

Wholesale syrup sales   ____________  

Bulk syrup sales   ____________  

Bulk sap sales    ____________  

Retail confections sales   ____________  

Wholesale confections sales  ____________  

Other maple products   ____________  

Other income (maple related only) ____________  

Maple equipment sold    ____________  

________________________  ____________  

  

Expenses (reminder - maple related only - not other enterprise, business or personal) 

Fuel – gasoline & oil   ____________  

Fuel – evaporate & finish  ____________ 

Utilities – electric   ____________ 

Utilities – gas & other   ____________ 

Fuel pre-purchased for use next season ____________ 

Maintenance    ____________ 

Repairs     ____________ 

Supplies    ____________ 

Purchased sap    ____________ 

Purchased syrup   ____________ 

Purchased pre-made confections ____________ 

Other products purchased for resale ____________ 

Insurance    ____________ 

Interest     ____________ 

Taxes     ____________ 

Rent & leases    ____________ 

Bank charges    ____________ 

Tap or woods rental   ____________ 
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 Advertising    ____________ 

 Special containers   ____________ 

 Booth rental    ____________ 

 Other marketing   ____________ 

 Wages     ____________ 

 Payroll taxes    ____________ 

 Contract labor    ____________ 

 Charitable contributions   ____________ 

 Delivery expenses   ____________ 

 Dues and subscriptions   ____________ 

 Office expenses    ____________ 

 Permits and licenses   ____________ 

 Postage     ____________ 

 Telephone    ____________ 

 Travel     ____________ 

 Vehicle expenses   ____________ 

               Other     ____________ 

 

Value of operator’s unpaid labor (estimated) ____________ 

Value of operator's other family members unpaid labor _______________ 

Value of non-family members unpaid labor ______________ 

 General questions about making and marketing maple value added products: 

1. Did you participate in a NYS Maple Confections Workshop? _____ 

2. Following the workshop did your production of confections increase? 

3. If yes to #2, by how much?  ___________ 

4. Do you expect to make and market more maple confections next year? 

If yes estimate how much.  ______________ 
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Section 9 

 

Equipment Information 

 
9.1 Exercise Caution When Making Maple Confections 

9.2 Choosing and Using Thermometers 

9.3 Glucose Meter Readings Conversion Chart 
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Cornell Maple Bulletin 200 

 

9.2 Choosing and Using Thermometers 
Brian Chabot 

 

Thermometers are essential tools for producing maple syrup and maple confections. There are 

several different types of thermometers available and each has advantages and disadvantages.  

Generally, you want a thermometer to be accurate and with a fast response to temperature 

changes. It should be easy to read and use without getting your hands or face close to steam or 

hot liquids. 

Types of Thermometers 

Mercury-in-glass and liquid-in-glass thermometers have been around forever and most peo-

ple trust them. However, there are a number of disadvantages. They can break and mercury is 

toxic. They respond slowly to temperature changes. Your eye needs to be level with the top of 

the mercury column for accuracy and often close to the thermometer. 

 

Bi-metalic thermometers, most of which have a dial with a pointer, also have a long history of 

use. They can respond faster than mercury thermometers, but this depends on the size of the 

metal tip and the size of the internal bimetallic sensor. If the dial is large enough, some can be 

read accurately at greater distances than liquid-in-glass thermometers. 

 

For both of these thermometers, it is often difficult to see temperature differences of a degree or 

less because the scale markings are very close together. Long-stem mercury thermometers and 

large dials can help, but these are large instruments that can be difficult to use in some situa-

tions because of their physical size. 

 

Digital thermometers are coming into increasing use. Many have large, clear numbers that can 

be easily read from a distance. Some have the sensing unit on the end of a flexible cable so that 

the readout can be some distance from the point of measurement. Many reach a stable tempera-

ture faster than the older thermometers. 

 

The sensing unit in digital thermometers is either a thermocouple or a themistor. A thermocou-

ple  are two different metals that when in contact generates and electric current that changes 

with temperature. A thermistor has a resistance to electricity that changes with temperature. 

Both work well and differ mainly in the cost of the electronics needed to measure the change in 

electric current. 

 

Infrared thermometers are designed to measure temperature at a distance by measuring the 

infrared energy given off by a surface. Steam can interfere with the measurement and with syr-

up or confections you really need the internal temperature of the syrup. But they can have value 

in measuring temperature of a product without opening it or in monitoring temperatures around 

an evaporator or tree trunk. 

 

Candy thermometers can be any of the above types, except infrared. They are designed to be 

left in boiling syrup and the best ones have a clip to attach them to the side of a pot or pig. 

Some digital thermometers have an alarm that will provide an audible alert when a particular 
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temperature is reached. 

 

Performance 

There are several aspects to consider when buying any thermometer, but especially digital 

units. One is their resolution, which is the number of digits that show on the dial. You need at 

least three digits. Four digits may show tenths of a degree. A second factor is the designed accu-

racy of the unit, which is described as +/- a certain number of degrees. This reflects the quality 

of the electronics. An accuracy of +/- 2 degrees says that the thermometer has by design a relia-

ble reading of only two degrees around what might be the true temperature. So even if it reads 

out in degrees or tenths of a degree, readings of less than two degrees cannot be relied upon. 

Ideally, you want a thermometer where the design accuracy is less than the scale divisions. So a 

thermometer that reads out in tenths of a degree with an accuracy of +/- 0.05 is a very good 

thermometer (and probably more expensive). 

Speed of Response 
A third issue to consider is how fast the thermometer reaches a final temperature. Some digital 

thermometers can reach a final temperature in 5-10 seconds, as opposed to minutes for a large 

mercury-in-glass thermometer. Fast response thermometers are often called “instant read” ther-

mometers and are favored by professional chefs who use a single thermometer to quickly get 

the temperature of different foods being prepared. Not all digital thermometers have a fast re-

sponse. The secret of fast reading is a small measuring tip. 

Immersion Depth 
All thermometers are calibrated so that a certain length of the measuring stem is immersed in 

the liquid being measured. Some thermometers have this depth etched on the stem, for others 

you will have to work this out by trial and error. Not having the correct immersion depth will 

produce incorrect readings. There may be situations where the liquid is too shallow to properly 

immerse the measuring end and still have the thermometer not touching the bottom of the pan. 

Usually the reading will be lower than the actual temperature and you will need to take this into 

consideration. 

Accuracy and Calibration 

No thermometer can be trusted to be absolutely accurate. Some thermometers can be purchased 

with a calibration certificate which states how the actual reading compares with the true temper-

ature. Usually these thermometers are pretty accurate to start with and calibration serves as a 

quality check. 

 

There are a couple of ways to check your thermometer accuracy. One is to compare it with a 

calibrated thermometer. This is best done at a couple of temperatures to make sure that the ac-

curacy is the same over the range of the thermometer. Calibrated thermometers usually have 

been checked at 3-5 temperatures. A second way is to measure the “ice point” which should be 

32oF or 0oC. The ice point is the temperature of a mixture of water and crushed ice. For best 

results both the water and ice should be from distilled water, but tap water and ice can get you 

close. 
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(Europe) (US)   1 in 10 dilution 1 in 10 dilution 

mmol/L mg/dL mg/l %glucose invert % 

1.1 20 200 0.2 0.4 

1.7 30 300 0.3 0.6 

2.2 40 400 0.4 0.8 

2.8 50 500 0.5 1 

3.1 55 550 0.55 1.1 

3.3 60 600 0.6 1.2 

3.6 65 650 0.65 1.3 

3.9 70 700 0.7 1.4 

4.2 75 750 0.75 1.5 

4.4 80 800 0.8 1.6 

4.7 85 850 0.85 1.7 

5 90 900 0.9 1.8 

5.3 95 950 0.95 1.9 

5.6 100 1000 1 2 

5.8 105 1050 1.05 2.1 

6.1 110 1100 1.1 2.2 

6.4 115 1150 1.15 2.3 

6.7 120 1200 1.2 2.4 

6.9 125 1250 1.25 2.5 

7.2 130 1300 1.3 2.6 

7.5 135 1350 1.35 2.7 

7.8 140 1400 1.4 2.8 

8.1 145 1450 1.45 2.9 

8.3 150 1500 1.5 3 

8.6 155 1550 1.55 3.1 

8.9 160 1600 1.6 3.2 

9.2 165 1650 1.65 3.3 

9.4 170 1700 1.7 3.4 

9.7 175 1750 1.75 3.5 

10 180 1800 1.8 3.6 

10.3 185 1850 1.85 3.7 

10.6 190 1900 1.9 3.8 

10.8 195 1950 1.95 3.9 

11.1 200 2000 2 4 

11.4 205 2050 2.05 4.1 

11.7 210 2100 2.1 4.2 

11.9 215 2150 2.15 4.3 

12.2 220 2200 2.2 4.4 

9.3 Glucose Meter Readings Conversion Chart 
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(Europe) (US)   1 in10 dilution 1 in10 dilution 

mmol/L mg/dL mg/l %glucose invert % 

12.5 225 2250 2.25 4.5 

12.8 230 2300 2.3 4.6 

13.1 235 2350 2.35 4.7 

13.3 240 2400 2.4 4.8 

13.6 245 2450 2.45 4.9 

13.9 250 2500 2.5 5 

14.2 255 2550 2.55 5.1 

14.4 260 2600 2.6 5.2 

14.7 265 2650 2.65 5.3 

15 270 2700 2.7 5.4 

15.3 275 2750 2.75 5.5 

15.6 280 2800 2.8 5.6 

15.8 285 2850 2.85 5.7 

16.1 290 2900 2.9 5.8 

16.4 295 2950 2.95 5.9 

16.7 300 3000 3 6 

17.2 310 3100 3.1 6.2 

17.8 320 3200 3.2 6.4 

18.3 330 3300 3.3 6.6 

18.9 340 3400 3.4 6.8 

19.4 350 3500 3.5 7 

20 360 3600 3.6 7.2 

20.6 370 3700 3.7 7.4 

21.1 380 3800 3.8 7.6 

21.7 390 3900 3.9 7.8 

22.2 400 4000 4 8 

22.8 410 4100 4.1 8.2 

23.3 420 4200 4.2 8.4 

23.9 430 4300 4.3 8.6 

24.4 440 4400 4.4 8.8 

25.6 460 4600 4.6 9.2 

26.7 480 4800 4.8 9.6 

27.8 500 5000 5 10 

28.9 520 5200 5.2 10.4 

30 540 5400 5.4 10.8 

31.1 560 5600 5.6 11.2 

32.2 580 5800 5.8 11.6 

33.3 600 6000 6 12 
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Section 11 

 

Old Maple Manual, Making Value 

Added Products 

 
11.1 Old Maple Manual – Making Maple Value Added Products 
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11.1 Old Maple Manual – Making Maple Value Added Products 
Equipment 

Making the different maple sugar products is not difficult, nor does it require expensive or unusual equipment. It 

does require the same type of care and sanitation that is expected of any candy company. Maple confections 

should be made in a special room, either in the home or in a part of the evaporator house. In some States the law 

specifies that confections for sale cannot be made in the home kitchen.  High-pressure steam is the ideal source 

of heat for evaporating syrup in making confections. High-pressure steam heat can be easily and instantaneously 

controlled; and, unlike other types of heat, there is no danger of scorching the sugars. When steam is not availa-

ble, gas is preferred. Gas heat is also easily controlled. Bottled gas is available almost everywhere. The size of 

the equipment (kettles, mixers, and pans) depends on the amount of syrup to be processed. A thermometer with a 

range of 200° to 300° F. in 1° units is a necessity; it can be either a dial thermometer or a candy thermometer. 

Other equipment includes measuring cups, wooden ladles, wooden paddles, and a house hold scale. Provision 

should be made for cooling the sugar products. This is especially desirable when making maple cream, fondant, 

or crystal coating syrup. The cooler for cream can be a trough with circulating cold water into which the pans of 

cooked syrup are placed. A pan of chipped ice or ice water may also be used. For crystal-coating syrup, an insu-

lated box, such as a used refrigerator from which the cooling unit has been removed, may be used. 

Maple Sugar 

Chemistry of Maple Sugar 

Maple syrup is essentially a solution of sucrose in water. The amount of sugar that can be in true solution in a 

given volume of water varies with the temperature of the solution. Hot solutions can contain more sugar and cool 

solutions less sugar. Maple syrup solutions containing 67 percent of sugar (67° Brix) are saturated at room tem-

perature (68° F.). That is, no more sugar can be dissolved in the solution at that temperature.  Syrup that has been 

heated to raise the boiling point of the syrup to 7.5º F. or more above the boiling point of water will be supersatu-

rated when it cools to room temperature; it will contain more than 67 percent of sugar. This supersaturated syrup, 

with its excessive sugar content, is in an unnatural or abnormal condition, and it tends to return to normal by rid-

ding itself of the excess sugar so that the syrup will again contain only 67 percent of sugar. The excess sugar is 

forced out of solution (precipitated), and sugar crystals are formed. The slower this occurs, the larger the sugar 

crystals.  To make any of the maple sugar products, it is necessary first to make supersaturated syrup.  The degree 

of super-saturation is increased as the boiling temperature of the syrup is increased and more water is evaporated 

from the syrup. When the amount of super saturation is small and cooling is slow and is accompanied by little or 

no agitation, the state of super saturation may persist for a longtime; and little sugar will be precipitated. When the 

amount of super-saturation is appreciable, as when syrup is boiled to 18° F. or more above the boiling point of 

water (11ºF or more above that of standard density syrup), the syrup will appear to solidify on cooling. This solid 

cake is mostly sugar, but some liquid syrup (mother liquor) is mixed with the sugar. 

Formation of Crystal Sugar 

The crystalline or grainy nature of the precipitated sugar is determined by a number of factors, all of which are 

influential in making the desired type of confection. These factors include the degree of super-saturation, seeding, 

the rate of cooling, and the amount and time of stirring. Large crystals called rock candy, which represent one 

extreme, are formed when slightly supersaturated syrup (67° to 70° Brix) is cooled slowly and stored for a long 

time without agitation. A glasslike noncrystalline syrup represents the other extreme. This is formed when highly 

supersaturated syrup (the boiling point is elevated 18° F. or more above the boiling point of water) is cooled rap-

idly to well below room temperature without stirring. The syrup becomes so viscous that it solidifies before crys-

tals can form and grow. If the hot supersaturated sugar solution is stirred while it is cooling, the tendency to form 

crystals increases. The mechanical shock produced by the stirring cause’s microscopic crystal nuclei to form. 

Continued stirring mixes the crystals throughout the thickened syrup, and they grow in numbers and in size. 

When the number of crystals is relatively small, stirring causes the largest crystals to grow larger at the expense of 

the smaller ones. Thus, a grainy sugar tends to become more grainy the longer it is stirred.  To produce maple 

sugar with crystals that are imperceptible to the tongue (impalpable), the crystals must be kept very small, even 

microscopic in size. This is accomplished by first suddenly cooling a hot, highly supersaturated syrup so that a 

viscid, noncrystalline, glasslike mass is obtained. Then while it is still in the supersaturated state, fine crystals, 

called seed, are added to serve as nuclei, and stirring is begun. Since the mass is so highly supersaturated, billions 

of tiny crystals are formed at the same time, and the result is a very fine grained product. 
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Invert Sugar 

Although sucrose is the only sugar in sap as it comes from the tree, some of the sucrose is changed into invert sug-

ar as a result of microbial fermentation during handling and processing". Both sucrose and invert sugar are made 

up If two simple sugars, dextrose and levulose. In sucrose, these sugars are united chemically as a single molecule; 

in invert sugar, they occur as separate molecules. A small amount of invert sugar is desirable in maple syrup that is 

to be made into maple sugar and maple confections. Invert sugar tends to reduce super saturation, that is, more 

sugar can be held in solution before crystallization occurs. 1'his helps keep the product moist. Also, it encourages 

the formation of exceedingly small sugar crystals. But too little invert sugar in the syrup will cause the product to 

be grainy; too much may prevent formation of crystals (creaming) as required for making maple cream. In general, 

all grades of maple syrup contain some invert sugar, the amount varying with the different grades. Fancy has the 

least; and U.S. Grade B or unclassified, the most. Thus, the grade of syrup should be a determining factor in select-

ing syrup for making a specific confection. A simple chemical test to determine the amount of invert sugar in ma-

ple syrup is described on page 113. If the amount of invert sugar in the syrup is so small that a fine crystalline 

product cannot be made, a "doctor" solution is required. 

 

"Doctor" Solutions 

The simplest "doctor" solution and the one most commonly used is U.S. grade B pure maple syrup, which is natu-

rally rich in invert sugar (more than 6 percent in some samples.  As a rule, dark syrup made from sap produced 

during a warm spell contains a high percentage of invert sugar. The addition of 1 pint of this doctor syrup to 6 

gallons of maple syrup low in invert sugar (less than 1 percent) usually will correct invert deficiency.  When syr-

up with a high content of invert sugar is not available, the doctor solution can be prepared as follows: To 1 gallon 

of standard density maple syrup add 2½ liquid ounces of invertase (an enzyme that causes the inversion of su-

crose to invert sugar). Stir the mixture thoroughly and allow it to stand at room temperature (65° F. or above) for 

several days. During this time sufficient invert sugar will form so that 1 pint of this solution can be used to doctor 

6 gallons of maple syrup low in invert sugar.  Invertase may be purchased from any of the confection manufactur-

ers. Another convenient type of doctor is an acid salt such as cream of tartar (potassium acid tartrate). Addition of 

½ teaspoon of cream of tartar to 1 gallon of low-invert syrup just before it is boiled for candy making will cause 

sufficient acid hydrolysis or inversion of the sucrose to form the desired amount of invert sugar. 

Maple Cream or Butter 

The amount of the maple syrup crop that is being converted into maple cream or butter has been increasing rapid-

ly. Some producers have built up so large a demand for this confection that they convert their entire syrup crop to 

cream. Some producers make from 2 to 3 tons of this confection annually. 

Maple cream, a fondant-type confection, is a spread of butter like consistency. It is made up of millions of micro-

scopic sugar crystals interspaced with a thin coating of saturated syrup (mother liquor). The crystals are impalpa-

ble to the tongue and give the cream a smooth, nongritty texture. The first step in making maple cream is to make 

a supersaturated sugar solution. This solution is cooled to room temperature so quickly that crystals have no 

chance to form. The cooled, glasslike mass is then stirred, which produces the mechanical shock necessary to 

start crystallization. 

Syrup for Creaming 

For best results, U.S. Grade AA (Fancy) or U.S. Grade A (No. 1) maple syrup should be used. However, any syr-

up may be used provided it contains less than 4 percent of invert sugar. 

 

Invert Sugar Content 

The amount of invert sugar in the syrup selected for creaming should be determined by the simple chemical test 

described on page 113. Syrup that contains from 0.5 to 2 percent of invert sugar should make a fine-textured 

cream that feels smooth to the tongue. Syrup with from 2 to 4 percent of invert sugar can be made into cream by 

heating it to 25° F. above the boiling point of water (instead of the usual 22° to 24°). Syrup with more than 4 per-

cent of invert sugar is not suitable for creaming. It will not crystallize, or it will crystallize only if heated to a 

much higher-than-normal temperature. However, the cream will be too fluid and probably will separate a few 

days after it is made.  The belief throughout the maple-producing area that maple cream should be made only 

from first-run syrup and that all first-run syrup will yield a good cream is false. It is the amount of invert sugar in 
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the syrup that determines its suitability for creaming, not the run of sap from which the syrup is made. The 

amount of invert sugar formed is directly proportional to the amount of microbial fermentation of the sap. This, 

in turn, is related to the temperature.  Unseasonably warm weather is not uncommon during the first period of sap 

flow. Warm weather favors fermentation of the sap, and sufficient invert sugar is produced to make the early-run 

syrup unsuitable for making into cream. 

Since most Fancy and Grade A syrup normally contains an adequate amount of invert sugar, the use of a doctor 

solution is not recommended. The addition or formation of too much invert sugar will ruin the syrup. Syrup for 

creaming should be selected on the basis of the quick test for invert sugar. 

Cooking and Cooling 

The syrup is heated to a temperature 22° to 24° F. above the boiling point of water. (The temperature of boiling 

water must be established at the time the syrup is boiled for creaming.) The boiling temperature indirectly adjusts 

the amount of syrup (mother liquor) left surrounding the crystals; this, in turn, governs the stiffness of the final 

product. As soon as the boiling syrup reaches the desired temperature, it should be removed from the heat and 

cooled quickly. If the cooked syrup is left on the hot stove (even with the heat turned off), enough additional wa-

ter will be evaporated to produce a more concentrated syrup than desired. 

Rapid cooling is necessary to prevent crystallization. To provide a large cooling surface, the syrup is poured into 

large, flat-bottom pans. The layer of syrup should be not more than 1 to 3 inches deep. The pans are set in a 

trough through which cold water (35° to 45° F.) is flowing.  The syrup is cooled to at least 70° F., and preferably 

to 50° or below. It is sufficiently cool when the surface is firm to the touch. If crystals appear during the cooling 

process, cooling is too slow, the pan was agitated, or the invert sugar content of the syrup is too low for the cool-

ing conditions. This situation can be corrected either by more rapid cooling (using thinner layers of syrup or more 

rapid flow of cold water) or by increasing the invert sugar content of the syrup by use of a doctor. 

Creaming 

The chilled, thickened syrup should be creamed either by hand or mechanically in a room having a temperature 

of 70° F. or above.  Many producers have developed their own mechanical cream beaters; also, there are a num-

ber of inexpensive ones on the market. The homemade maple cream beater consists of a pan approximately 13 

inches in diameter that holds about 1.5 gallons of cooked syrup. In this beater, the scrapers are held stationary and 

the pan revolves at 40 to 50 revolutions per minute. In other beaters, this procedure is reversed. Both types 

worked equally well. A hardwood paddle having a sharp edge 2 or 3 inches wide is used for hand beating 

(stirring).  The cooked syrup is poured onto a large flat pan such as a cookie tin. The pan is held firmly, and the 

thick syrup is scraped first to one side and then to the other. Mixing should be continuous.  If stirring is stopped, 

some of the crystals will grow and make the product gritty.  While being stirred, the chilled syrup first tends to 

become fluid and then begins to stiffen and show a distinct tendency to set. At this time the batch loses its shiny 

surface.  If creaming is stopped too soon, that is, while the batch is too fluid, large crystals will form.  To hasten 

the creaming process, a small amount of "seed" (previously made cream) can be added to the glasslike chilled 

syrup just before beating. The addition of 1 teaspoonful of seed for each gallon of cooked syrup will provide 

crystals to serve as nuclei for the more rapid formation of crystals. The entire creaming process may require from 

1 to 2 hours, depending on the size of the batch, but the use of seed will often shorten the time by half.  Holding 

Cream for Delayed Packaging Often it is not convenient to package the cream at the time it is made. In this case, 

it can be stored or aged for periods from 1 day to several weeks in tightly covered glass or earthen vessels, prefer-

ably under refrigeration. Many candy makers believe that aging a fondant is desirable because it permits the crys-

tals to equalize in the saturated, syrup. Some producers age the cream 1 day by holding it in an open pan covered 

with a damp cloth; they package the second day without rewetting.  Other producers re-melt the aged cream for 

ease of pouring and packaging by carefully heating it in a double boiler. The temperature of the cream during this 

reheating must not go above 150° F. (The temperature can be controlled by not permitting the water in the double 

boiler to go above 150°.) If the temperature of the cream exceeds 150°, too much sugar will be dissolved, and 

large crystals may form when the re-melted cream is cooled and stored. 

Packaging and Storing 

Maple cream can be packaged in tin, glass, plastic, or wax-paper cups. Containers with wide mouths are best for 

easy filling. Care must be taken to keep air bubbles from forming, especially when the cream is packaged in glass 

because the air bubbles are unpleasing in appearance and create the impression the package is short in weight. 

Furthermore, air pockets provide a place where the separated mother liquor can collect, and this also produces an 
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unpleasant appearance.  Freshly made cream should be packaged immediately, before it "sets up", or within a day 

if it has been covered and set aside to age. Re-melted cream should be packaged while it is still warm and fluid. 

Since maple cream is a mixture of sugar crystals and saturated maple syrup, storing packaged cream at 70° F. or 

above will cause more sugar to be dissolved. The syrup tends to separate as an unattractive, dark, liquid layer on 

the surface of the cream. This syrup layer also forms if the cream is stored at fluctuating temperatures.  The cream 

is best stored at low temperature, preferably under refrigeration and at constant humidity. If the cream is packaged 

in glass or other moisture proof containers, it can be stored in refrigerators for long periods, with little danger of 

the saturated syrup in the cream separating. 

 

Fondant 

Fondant, a nougat-type candy, is known in Ohio as maple cream because of its very fine crystalline character. Fon-

dant is made in exactly the same manner as maple cream except that the syrup is heated to a higher boiling point 

(27° F. above the boiling point of water).  The thickened syrup is cooled to 50° F and stirred as for creaming. Since 

there is less syrup left in the fondant, it will set up to a soft solid at room temperatures. Small amounts can be 

dropped on marble slab, waxed paper, or a metal sheet; or it can be packed into molds. 

 

 

Soft Sugar Candies 

 

Next to maple cream the making of soft sugar candies is gaining in popularity. Like maple cream, 8 pounds of 

soft sugar candies can be made from 1 gallon of syrup.  Soft sugar candies contain little or no free syrup, so they 

are stiffer than maple cream. The crystals in soft sugar candies are larger than in maple cream and are palpable to 

the tongue, but they should not be large enough to produce an unpleasant sandy effect. The candies can be made 

from any of the top three grades of syrup:  U.S. Grade AA (Fancy), U.S. Grade A (No. 1), and U.S. Grade B 

(No. 2). Unlike maple cream, a small amount of invert sugar is desirable because it reduces the tendency to pro-

duce large crystals that give the candies a grainy texture.  The invert sugar content can be increased by adding 

(1) a doctor solution consisting of 1 pint of dark syrup to 6 gallons of table grade maple syrup, or (2) a doctor 

consisting of Vg teaspoon of cream of tartar to 1 gallon of low invert syrup. Use the quick test for invert sugar to 

check the syrup to be used for candy making. 

Cooking, Cooling, and Stirring 

The syrup is cooked to 32° F. above the boiling point of water established for that time and place. The pans of 

cooked syrup should be cooled slowly on a wooden-top table to 155° F. (as tested with a thermometer). The 

thick syrup should then be stirred, either by hand with a large spoon or with a mechanical mixer. While the sug-

ar is still soft and plastic, it is poured or packed into rubber molds of different shapes. Packing the molds is best 

done with a wide-blade putty knife or spatula. Rubber molds for making candies of different sizes and shapes 

can be purchased from any maple equipment supplier. Before use, the molds should be washed with strong alka-

li soap, well rinsed, and dried. They should then be coated with glycerin applied with a brush.  Excess glycerin 

is removed by blotting with a soft cloth. If the rubber mold contains too much carbon, it will make a mark on the 

molded sugar. To test for too much carbon, rub the mold on white paper.  The Bob.—Another method of prepar-

ing the sugar so that it can be run into the molds is that used by commercial confectioners. After stirring, the soft 

sugar is set aside for a day to firm and age. The following day it is mixed with an equal amount of "bob," and 

the mixture is run into the rubber molds while it is still fluid.  The bob is syrup that is boiled to exactly the same 

boiling point as used in making the soft sugar (32° F.  above the boiling point of water). As soon as the bob is 

made and while it is still hot, the sugar made the previous day is added to it, and the mixture is stirred enough to 

get uniformity but not enough to cause it to set up. The hot bob partly melts the sugar, and the resulting semi 

liquid sugar can be poured easily.  Semi-continuous Process.—Ingenuity can be used in candy making. For ex-

ample, one producer has developed the following semi continuous process: The syrup is cooked in a special 

vessel from which the cooled syrup is dispensed to a small mechanical agitator.  Here the syrup is partly crystal-

lized, and while it is still fluid it is run into the rubber molds where crystallization is completed. It sets up in 30 

minutes to 1 hour. Candies formed by pouring rather than packing have an attractive glazed surface. 
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Crystal Coating 

 

Candies can be prevented from drying by coating them with a moisture-impervious shell made from crystalline 

sucrose. The crystallizing syrup is made as follows: Fancy maple syrup low in invert sugar is heated to 9.5º to 

11º F. above the boiling point of water. This supersaturated syrup should have a Brix value of 70º to 73° at a 

temperature of 68° and 63.5º Brix at 210ºF (hot). One gallon of standard-density syrup (66° Brix) will make 7 

pints of crystallizing syrup (70º to 73° Brix).  The hot, heavy syrup can be set aside to cool where it will not be 

disturbed by jarring or shaking, or it can be transferred immediately to large crystallizing pans. To retard surface 

crystallization (caused by rapid cooling of the surface), the syrup should be covered with a piece of damp 

cheesecloth or paper (preferably the same kind used as a syrup pre-filter, since it has a high wet strength). The 

cloth or paper must be in contact with the entire surface of the syrup. If crystals form, they will attach them-

selves to this cover and can be removed along with the covering. The sugar crystals can be recovered by rinsing 

the cover in hot water. 

The candies to be coated should be dry (24 hours old). They can be coated by either of two methods. In one 

method, the candies are loosely packed two or three layers deep in a tin pan, such as a bread tin, which has a 

piece of l/2-inch-mesh hardware cloth in the bottom. The covering is removed from the cool (70º to 80º F.) crys-

tallizing syrup, and any crystals not removed with the cover are skimmed off. 

In the other method, the candies are loosely placed in wire mesh baskets of such size as to permit submerging 

both the baskets and the dried candies below the surface of the crystallizing syrup. A fresh cover is placed di-

rectly on and in contact with the entire surface of the syrup and left at a temperature of 65° to 80º F. for 6 to 12 

hours, or overnight. This is the crystallizing period. The major part of the crystal coat forms on the candies dur-

ing the first few hours. Therefore, the time the candies are left in the crystallizing syrup beyond a 6- hour period 

is not too critical. Actually, the most important factor is the Brix value of the crystallizing syrup; if too high, 

coarse crystals result. Sugar comes out of the thick syrup and is deposited and grows on the millions of tiny 

crystals on the surface of the candies. The best density of the syrup should be determined by trial runs. When 

sufficient sugar has been deposited on the candies, the paper or cloth cover is removed, and the wire baskets of 

coated candies are lifted out of the syrup and supported above the trays of syrup until the candies have drained.  

After the syrup has drained from the candies (one-half hour), the candies are dried by removing all remaining 

drops of syrup. Failure to do this, results in areas having a glazed (non-crystalline) surface that is not a water 

barrier and that permits the candies to desiccate (dry out) during storage. Desiccated spots appear as white areas.  

The drained candies can be freed of any remaining drops of crystallizing syrup by two methods. In one method 

the candies are spread out (one layer thick) on a sheet of paper and each piece is turned over at intervals of 1 to 

2 hours. In the other method each piece of candy is wiped with a damp sponge to remove any moist areas. The 

dry candies are placed on trays; the bottoms of the trays are made of l/4-inch hardware cloth. The trays of can-

dies are set in racks to complete the air drying process at room temperature. This usually requires from 4 to 7 

days. 

After drying, the candies are ready for packaging. Candies should not be crystal coated on humid or rainy days 

because they will not dry properly. If candies are not thoroughly dried, their coating will dissolve when they are 

packaged. The packages have two functions: (1) To make the candies as attractive as possible and (2) to keep 

them in good condition.  Boxes, individual wrappings, and candy cups can be obtained from a confectioner's 

supply house. The net weight of the candies must be stated on the outside of the package. This requires that the 

weight of the box (tare) and the net weight of the candies be determined for each box. 

Candies that have been crystal coated have relatively good shelf life; they do not tend to take up moisture or to 

dry out. Candies that are not crystal coated may do either, depending on the humidity of the room in which they 

are stored. In a room of low humidity, they will lose moisture. The dried-out areas will appear as white spots 

and will become stone like in hardness. If the humidity is high, the candies will take up moisture, and moist are-

as or droplets of water will appear on the surface. The droplets become dilute sugar solutions and are good sites 

for mold growth. The humidity of the packaging room can be controlled by a dehumidifier and air-conditioner. 

Never package on rainy days. 

The best type of wrapper for the outside of the candy package is one that is moisture proof, such as metal foil or 

wax-coated paper. A moisture proof wrapper helps to prevent changes in the candies during storage. Unfortu-
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nately, most wrappers are not completely moisture proof.  They reduce the gain or loss of moisture but do not 

prevent it, especially if the candies are stored under excessively high or low moisture conditions or for long peri-

ods. Some packers of maple confections obtain longer storage by puncturing the moisture proof wrapper with 

many small holes to permit the package to breathe. 

 

Maple Spread 

Maple cream, described on page 98, is not stable when stored at room temperature because saturated syrup 

(mother liquor) tends to separate from the cream and cover it with a syrup layer. 

A new semisolid dextrose-maple spread has been developed that prevents this separation of syrup. Also, it re-

quires no heating or stirring. 

The process for making the spread consists of three simple steps: (1) The syrup is concentrated by heating it to a 

density of 70º to 78° Brix; (2) part of the sucrose is converted to invert sugar by enzymatic hydrolysis; and (3) 

the dextrose (part of the invert sugar) is crystallized to form a semisolid spread. 

Standard-density maple syrup (66° Brix) is heated to about 10º F. above the boiling point of water 

(approximately 76° Brix), and then cooled to 150ºF or below (as tested with a thermometer).  While the syrup is 

still fluid, invertase is added at the rate of 1 ½ ounces per gallon of syrup and thoroughly mixed with the syrup 

by stirring.  The enzyme will be inactivated and hence ineffective if it is added while the syrup is too hot (above 

160º F.). The enzyme-treated syrup is stored at room temperature for 1 or 2 weeks. At first, crystals (sucrose) 

appear, but they do not form a solid cake, and as the hydrolyzing action of the enzyme progresses, the crystals 

dissolve. The result is a crystal-free, stable, high-density syrup (70° to 78° Brix) containing a large amount of 

invert sugar. This syrup will remain clear at ordinary temperatures. Because of its high density, it makes an ex-

cellent topping for ice cream and syrup for waffles or pancakes. 

Maple spread is made by seeding this high density syrup with dextrose crystals. A crystalline honey spread, a 

stock grocery item, is a convenient source of dextrose crystals for seeding the first batch. For additional batches, 

crystals from previously made lots of the maple spread may be used as seed. The dextrose crystals are added at 

the rate of 1 teaspoon per gallon of high-density syrup and thoroughly mixed with the syrup. After mixing, the 

syrup is poured into packages and set aside at a temperature of 55° to 60º F. Within a few days a semisolid 

spread forms. It is stable at temperatures up to 80º F. If refrigerated, it-will keep indefinitely without any syrup 

separating. 

Maple spread eliminates the laborious hand beating or the expensive machine beaters required for making maple 

cream. Furthermore, the yield of maple spread per gallon of syrup is higher, because it is made from syrup con-

centrated to between 70º and 78° Brix, whereas syrup for maple cream is concentrated to 80º Brix. 

Fluffed Maple Product 

In making the maple products described in the preceding pages, only syrup low in invert sugar should be used, 

except for that used as a doctor. These products, therefore, are primary uses for the top grades of table syrup, 

U.S. Grade AA, U.S. Grade A, and U.S. Grade B. 

A new maple product called fluff has been developed at the Eastern Regional Research Center. It can be made 

from the lower grades of syrup (syrup high in invert sugar). In addition, it has a number of other advantages. 

Some of these advantages are: (1) There is a large overrun because the volume of the cooked syrup is increased 

by incorporating air during the beating process; (2) the new product contains a higher percentage of water than 

does maple cream so that a larger volume can be made from 1 gallon of standard-density syrup; (3) the mono-

glyceride used in the formula tends to reduce its apparent sweetness and make it more palatable, but without 

loss of the maple flavor; and (4) the time required to whip it is only a fraction of that required for making maple 

cream. The fluffed product has excellent spreading properties and has an impalpable crystal structure. While 

there is less tendency for the fluff to bleed, it does tend to become somewhat grainy, especially if stirred too 

long. This tendency to grain is retarded by storing the fluff under refrigeration. 

Making the Fluff from Maple Syrup 

Heat the syrup until its temperature has been elevated 17° F. above that of boiling water. Allow it to cool, with 

occasional stirring, to between 175° and 185° F. (as tested with a thermometer). Add highly purified monoglycer-

ide (Myverol 18-00) equal to 1 percent of the weight of the maple syrup used, that is, 0.11 pound (1/3 cup) per 

gallon or 2 level teaspoonfuls per pint. Dissolve the monoglyceride by adding it slowly and stirring. If the syrup 
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cools below 145°, the monoglyceride will not dissolve. Cool to between 150ºF and 160ºF and whip the mixture 

with a high-speed (household) beater. Fluffing should occur within 2 minutes. 

Making the Fluff from Maple Syrup and Maple Sugar 

To 1 cup of pure maple syrup (any grade) add 1/2 cup of maple sugar and heat the mixture until the sugar is 

completely dissolved. Do not boil. Cool to between 175° and 185° F. with occasional stirring. Add slowly and 

stir until dissolved 1 teaspoonful of Myverol 18-00 for each cup of syrup. Cool to between 150ºF and 160ºF, 

and whip the mixture with a high-speed (household) beater. Fluffing should occur within 2 minutes. The sugar 

must be completely in solution at the time it is whipped to prevent a grainy texture. If sugar crystals do form, 

they may be re-dissolved by heating the suspension; but loss of water must be avoided, and no more Myverol 

need be added. Excessive heating of the Myverol tends to cause it to lose its properties. 

The texture and consistency of the fluffed products can be varied as follows: 

(1) Whipping Time.—as time of beating lengthens, the stiffness of the product increases. The initial, thin whip 

can be used as a topping for ice cream or other desserts. The stiffer product is an excellent spread or icing for 

baked goods. (The beating time will be affected by the temperature of the mixture at the start of the beating. 

The higher the temperature, the longer it will take to reach a given consistency.) 

(2) Ratio of Sugar to Water.—The higher the sugar content of the mixture in relation to the water content at 

the time the sugar-water-stabilizer mixture is whipped, the greater the consistency of the fluffed product. 

High-Flavored Maple Syrup 

As stated earlier, the color and flavor of maple syrup result from a type of browning reaction that occurs be-

tween constituents of the maple sap during evaporation. Experiments have shown that all the potential flavor is 

not developed during the usual evaporation process.  To develop maximum flavor, the browning reaction must 

be carried further; that is, the syrup must be heated to a higher temperature and for a longer time. Unfortunate-

ly, high temperatures favor the formation of an acrid "caramel" flavor. The presence of large amounts of water 

favor caramel formation and the presence of some caramel in the initial syrup accelerates it. Therefore, only 

the two top grades of syrup—U.S. Grade AA (Fancy) or U.S. Grade A (No. 1)—should be used in making 

high-flavored maple syrup. It may be made by the atmospheric process, by the constant-volume pressure cook-

ing process or by the new continuous process. 

High-flavored maple syrup made from U.S. Grade AA or U.S. Grade A syrup by either process will have a 

strong full-bodied flavor four to five times that of the syrup from which it was made, and it will be essentially 

free from caramel. 

The high-flavored process does not concentrate the flavor; instead, it develops more maple flavor than present 

in the original syrup. 

Atmospheric Process 

In the atmospheric process the syrup is concentrated at atmospheric pressure by heating to a boiling tempera-

ture of 250º to 255° F. This reduces the water content of the syrup to approximately 10 percent. The syrup is 

held at this temperature for 11/2 to 2 hours. It is then cooled, and water is added to replace that lost in evapo-

ration so that the syrup is again of standard density. 

Because of the low moisture content of the syrup during the cooking period, there is danger of scorching if it 

is heated in a kettle on a stove or other hot surface. It is recommended, therefore, that the high-flavoring pro-

cess be conducted with high-pressure steam in a steam-jacketed kettle or in a kettle provided with a steam 

coil. 

The first step of the process—removing the water from the syrup—should be done as rapidly as possible. 

Steam pressure of from 30 to 100 pounds should be used. As soon as the syrup reaches a temperature of 252º 

F., the steam pressure is reduced until only enough heat is applied to maintain the syrup between 250º and 

255°F. Usually a steam pressure of 20 to 28 pounds is sufficient. A cover is placed over the kettle to prevent 

further loss of water through evaporation. The cover need not be airtight. 

Because of the high viscosity of the syrup, little water will be vaporized.  A thermometer calibrated in 1° inter-

vals, with a range that includes 250º to 300º F., is kept in the syrup during the high-flavoring process. If the 

temperature of the syrup rises above 255° during the holding period, the steam pressure should be decreased. 

To prevent formation of crystals, the syrup should not be stirred or agitated during the high-flavoring process. 

The end of the heating (cooking) period is best determined by odor. The cover is lifted, and a handful of steam 
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is scooped up and brought toward the nose; heating is stopped as soon as an acrid caramel odor is detected in 

the steam.  Care must be taken not to get a steam bum.  Always bring the hand to the nose; do not bend over 

the kettle. 

At the end of the cooking period, the thick, supersaturated syrup is cooled to 180° F. Approximately 3 pints of 

water is added for each gallon of syrup originally used to replace the water lost in evaporation and restore the 

syrup to standard density. Extreme caution must be exercised in adding the water because the water will be 

converted to steam with explosive violence if the syrup has not cooled to a temperature below the boiling point 

of water.  After addition of the water, the syrup is again brought to a boil and heating is continued until the 

temperature reaches that of standard-density syrup (7º F above the boiling point of water). 

As flavor and color in syrup develop initially to the same degree, flavor development in the treated syrup may 

be measured indirectly by measuring the increase in its color. A sample of the high-flavored, standard-density 

syrup is weighed and then diluted with a colorless cane sugar syrup having a density of 66° Brix as measured 

with a hydrometer or refractometer. The colorless syrup is added slowly to the high-flavored syrup, with thor-

ough stirring, until the mixture matches the color of the original maple syrup. Then the mixture is weighed. 

The increase in color and flavor is determined by the ratio, 

 

Weight of mixed syrup  

Weight of high-flavored syrup = Increase in flavor 

 

This procedure can be used to follow the progress of the high-flavoring process, since different lots of syrup of 

the same grade develop flavor at slightly different rates. A sample is removed periodically from the cooking 

syrup and weighed. Enough water is added to restore the sample to standard density (66° Brix), and its in-

crease in color and flavor is determined.  The tests are easy to make; the 2-ounce French square bottle supplied 

with the U.S. color comparator is used. 

Pressure Cooking Process 

Many maple producers do not have high-pressure steam equipment. They may make high-flavored syrup by 

the pressure-cooking process. In this process, standard-density syrup is heated in a closed vessel, such as an 

autoclave or ordinary pressure cooker, at 15 pounds pressure. Best results are obtained when the syrup is heat-

ed to a temperature of 250º to 253° F. as in the atmospheric process. 

In the pressure-cooking process, the water content of the syrup is 34 percent during heating rather than 10 per-

cent, as in the atmospheric process. The higher water content favors formation of caramel. However, the rate at 

which caramel forms depends on the original caramel content of the syrup. The higher the caramel content in 

the original syrup, the greater the amount formed in the product. Since the amount of caramel in syrup is relat-

ed to the amount of color, only U.S. Grade AA (Fancy) or U.S. Grade A (No. 1) syrup should be used to make 

high-flavored syrup by the pressure-cooking process. Darker grades usually result in an unpalatable product. 

The syrup is heated almost to boiling and immediately is transferred to jars, which are filled to within 1/2 inch 

of the top. The lids are set loosely in place, and the jars are placed in an autoclave or pressure cooker, which 

contains the amount of water specified by the manufacturer. The cover of the cooker is assembled, and steam is 

generated according to the manufacturer's directions. The syrup is heated at 15 pounds' pressure for approxi-

mately 1½ hours.  Then the pressure is decreased slowly to zero without venting or quenching. The containers 

must not be jarred or the syrup may boil over. 

Uses of High-Flavored Syrup 

High-flavored syrup has a number of uses. Because it is richer in maple flavor, it is ideal for making maple prod-

ucts. It is especially desirable for use in making cream and candies.  From 1 to 2 percent of invert sugar is 

formed in the high-flavoring process. This is the optimum amount to make perfect cream or soft sugar candies 

without the need of a "doctor." High-flavored, high-density maple syrup makes a superior topping for ice cream.  

Only high-flavored syrup should be blended with other foods such as maple-flavored honey and crystalline hon-

ey spreads. Regular maple syrup usually does not have enough flavor to compete with or to break through the 

flavor of the food to which it is added.  An inexpensive table syrup that has the full flavor of pure maple can be 

made by blending 1 part of high- flavored, standard-density syrup with 3 parts of cane sugar syrup that has a 

Brix value of 66°.  Blended syrup must be properly labeled when offered for sale. The percentage of each ingre-

dient must appear on the label, with the one in greater amount appearing first. 
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Crystalline Honey – Maple Spread 

The development of a maple-flavored crystalline honey spread has produced a new farm outlet for both maple 

syrup and honey. This spread is made by mixing honey with high flavored maple syrup. The maple flavor must 

be strong enough to break through the honey flavor and the syrup must contain a large amount of invert sugar. 

These requirements are met by converting U.S. Grade B (Vermont B or New York No. 2) syrup to high-flavored 

syrup as described earlier except that the syrup is heated to a temperature 19° or 20º F. above the boiling point of 

water. It is then cooled to150ºF or lower, and 1½ to 2 ounces of the enzyme is added per gallon of syrup. The 

mixture is set aside at room temperature until the action has been completed, usually about 2 weeks. The syrup 

may have the appearance of soft sugar. 

The high-flavored, high-density maple syrup is added to mild strained honey at the rate of 33 parts of maple syr-

up to 67 parts of honey by weight. The mixture is crystallized by the Dyce process as follows: The honey-maple 

mixture is seeded with crystalline honey (available in most grocery stores) or with some honey-maple spread 

from a previous batch, at the rate of 1 ounce of seed to 1 quart of honey-maple mixture. After thorough stirring, 

the seeded mixture is held at 57° to 60º F. until crystallization is complete, usually 3 to 7 days. The resulting 

product is smooth; it has a barely perceptible grainy character, spreads well, and has a very pleasing flavor. This 

spread becomes liquid at temperatures above 85°F. Therefore, it should be stored under refrigeration. 

Maple syrup blends well with honey in making other honey-maple confections. Recipes for these can be ob-

tained from Pennsylvania State University, University Park, Pa. 16802. 

Other Maple Products 

Rock Candy 

Production of rock candy usually is unintentional. Although it should not be considered a product of maple syrup, 

this form of "maple sugar" is easy to make, as follows: When maple syrup is evaporated to a density between 67.5° 

and 70º Brix (heated to 8° F. above the boiling point of water), and the syrup is stored for a considerable length of 

time at room temperature or lower, a few well-defined crystals of sucrose (rock candy) appear. These continue to 

grow in size if the syrup is left undisturbed for a long time. 

Hard Sugar 

Because it is not easy to eat, hard sugar is not classified’ as a confection. Producers find there is a small demand 

for hard sugar since it offers a convenient form for the safe and stable storage of maple syrup. The hard sugar cake 

can be broken up and melted in water, and the solution can be boiled to bring it to syrup density. This syrup is 

called maple-sugar syrup to distinguish it from syrup made directly from sap. 

Hard sugar is made by heating maple syrup to approximately 40º to 45° F. above the boiling point of water. As 

soon as the syrup reaches the desired temperature, it is removed from the heat and stirred. Stirring is continued 

until the syrup begins to crystallize and stiffen; then the semisolid syrup is poured into molds. If stirring is contin-

ued too long or if transfer of the sugar to the molds is delayed, the sugar will solidify in the cooking vessel. 

In the past, hard sugar, often called maple "concrete," was the preferred form for holding commercial maple syrup 

in storage. 

Granulated (Stirred) Sugar 

Granulated (stirred) sugar is made by heating maple syrup to between 40º and 45° F. above the boiling point of 

water, as in making hard sugar. The hot, partly crystallized, thickened syrup is transferred from the kettle to a 

stirring trough, and it is stirred continuously until granulation is achieved. In the past, this form of maple sugar 

was made by stirring it in a hollowed log usually made from basswood. 

Maple on Snow 

Maple on snow is a favorite of guests at a maple-syrup camp. As in making stirred sugar, the syrup is heated to 22° 

to 40ºF. above the boiling temperature of water. The final temperature within this range depends on individual 

preference. As soon as the syrup reaches the desired temperature, it is poured immediately, without stirring, on 

snow or ice. Because it cools so quickly, the supersaturated solution does not have a chance to crystallize; it forms 

a thin, glassy, taffy like sheet. 

Recipes for other maple confections can be obtained by writing to your State Department of Agriculture or your 

Extension Service. 

 

Summary 
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Maple Sugar 

 

(1) Converting maple syrup to maple sugar is not difficult. The only special equipment required for small-scale 

operations is a thermometer having an upper range of 250º to 300º F. calibrated in 1° units. 

(2) Syrup that is saturated with sugar at one temperature will be supersaturated when cooled to another tempera-

ture. 

(3) Supersaturated sugar solutions tend to regain their normal or saturated state by throwing the excess sugar out of 

solution. This precipitated sugar usually is in the form of crystals, and the amount formed depends on the degree of 

super saturation. 

(4) The size and number of crystals in the precipitated sugar depend on the degree of super saturation, the rate of 

cooling the syrup, and the amount and time of stirring. 

(5) Invert sugar, a product of sucrose, tends to retard the crystallization. Its presence in maple syrup is usually the 

result of fermentation of the sap. It influences the crystallization of maple sugar. Too much invert sugar may pre-

vent crystallization of sugar from a supersaturated syrup. Too little will cause the maple sugar to be coarse and 

gritty. 

 

Maple Cream or Butter 

 (1) Use a syrup low in invert sugar (0.5 to 2 percent). U.S. Grade AA (Fancy) or U.S. Grade A (No.l) usually 

meets these specifications. 

(2) Test all syrup for invert sugar by the quick test. Do not use syrup that contains more than 4 percent of invert 

sugar. (3) Heat the syrup to 22° or 24º F. above the boiling point of water. 

(4) Cool the syrup rapidly to 50º F. 

(5) Stir the thickened syrup continuously until creaming is completed. 

(6) Freshly made cream can be packed immediately or it can be aged before packaging. 

(7) Aged cream can be softened for pouring by heating to a temperature not exceeding 150ºF. 

(8) Store the cream under refrigeration. 

(9) Causes of failure to cream: 

(a) If the syrup contains too little invert sugar or if it is not chilled sufficiently before stirring, the cream 

will have gritty texture. 

(b) If the syrup contains too much invert sugar, it will not cream (crystallize). 

 

Fondant 

 

(1) Prepare as for maple cream, except increase the boiling point of the syrup to 27ºF above that for water. 

(2) Stir or beat the syrup as for maple cream. 

(3) Place drops of the semisolid sugar on marble slab, waxed paper, or metal sheet—OR— 

(4) Pour the semisolid sugar into rubber molds. 

 

Soft Sugar Candies 

 (1) Use any of the top three grades of syrup. 

(2) Heat the syrup to 32° F. above the boiling point of water. 

(3) Cool the syrup slowly to 155º F. 

(4) Stir the thickened syrup until enough crystals have formed to make a soft, plastic mass. 

(5) Immediately pour or pack the soft sugar into molds—OR— 

(6) Set it aside in a crock at room temperature for 24 to 48 hours. 

(7) Concentrate an equal amount of syrup as before. 

(8) As soon as the same elevation of boiling point (32° F.) is reached, add the hot concentrated syrup (bob) to the 

aged soft sugar. 
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(9) Stir only enough to mix and pour the semi-solid sugar into the molds. 

 

Crystal Coating 

 

(1) Make crystallizing syrup from top grades of maple syrup. (2) Concentrate the syrup to a density of 70º to 73° 

Brix by heating it to 9.5° or 11° F. above the boiling point of water (63.5° Brix hot test). 

(3) Cool to room temperature. 

(4) Keep the surface of the syrup covered with heavy paper, except when adding or removing the candies. 

(5) Place the freshly made candies in the heavy syrup and leave them in the syrup 6 to 12 hours. 

(6) Remove the candies and completely drain the syrup from them. 

(7) Place the candies on paper-covered trays and turn each piece every hour until dry, or wipe with a damp sponge. 

(8) Do not attempt to crystal coat candies during humid or rainy weather. 

(9) Air dry at room temperature 4 to 7 days. 

 

Maple Spread 

 

(1) Use any of the three top grades of syrup. 

(2) Heat the syrup to 10º or 11° F. above the boiling point of water (70º to 78° Brix). 

(3) Cool the thick syrup to 150ºF or below and add l½ ounces of invertase per gallon of syrup. 

(4) Store at room temperature for 2 weeks. The resulting product is high-density syrup. (5) "Seed" the high-

density syrup with dextrose crystals from previous batches of spread or from crystallized honey. Use 1 teaspoon-

ful per quart of syrup. 

(6) Mix the seed thoroughly through the syrup and pour the mixture into the final package. 

(7) Store at 55º to 60º F. Within a few days the dextrose crystals will grow to yield a plastic spread. 

 

Fluffed Maple Product 

 

(1) Can use lower grades of syrup. 

(2) Heat the syrup to 17º F. above the boiling point of water. 

(3) Cool with occasional stirring to 175° to 185° F. 

(4) Add 1 percent (1/3 cup per gallon or 2 level teaspoonfuls per pint) of a purified monoglyceride (Myverol 18-

00) slowly with stirring. 

(5) Cool to 150º to 160º F.; whip 2 minutes with a high-speed cake mixer.  

 

High Flavored 'Maple Syrup 

 

Use either of the two top grades of syrup to make high-flavored maple syrup, and make it by either the atmos-

pheric or the pressure-cooking process. 

Atmospheric Process 

(1) Concentrate the syrup by heating to 40º F,  above the boiling point of water (250º to 255º F.). Process only in 

a steam kettle, jacketed or with coils. 

(2) Hold the thickened syrup at the final temperature of concentration for 1 1/2 to 2 hours. 

(3) Cover the kettle and reduce the steam pressure to approximately 24 or 26 pounds per square inch—to keep the 

syrup at 252° to 255° F. 

(4) Turn off the steam at the end of the processing period and cool the thick syrup to 180º F. 

(5) Add water with caution and in small amounts until the syrup is restored to about standard density and re-boil 

to 7º F. above the boiling point of water. 
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Pressure-Cooking Process 

 

(1) Heat the syrup almost- to boiling temperature (210º to 215º F.). 

(2) Transfer to containers to fit the cooker (usually 1- or 2-quart jars). 

(3) Place the lids on the containers loosely, and put them in the cooker. 

(4) Add water to the cooker according to the manufacturer's directions and secure the cooker lid. 

(5) Bring the steam pressure in the cooker to 15 pounds per square inch. Hold at this pressure for 1½ hours. 

(6) Allow the pressure to fall slowly; do not vent or quench. 

(7) When the pressure has fallen to zero, open the cooker and remove the high-flavored syrup. 

 

Crystalline Honey-Maple Spread 

 

(1) Use U.S. Grade B, Vermont B, or New York No. 2. syrup. 

(2) Heat the syrup to 19º or 20º F. above the boiling point of water (80º Brix). 

 (3) Cool the thick syrup to below 150º F. and add 1½ to 2 ounces of invertase per gallon of syrup. 

(4) Store at room temperature for 2 weeks to produce a high density syrup. 

(5) Mix thoroughly one part of the high-density syrup to two parts of mild flavored honey. 

(6) Add seed (dextrose crystals) at the rate of 1 teaspoonful per gallon of mixture. Use a previous batch of honey-

maple spread or crystalline honey as seed. 

(7) Hold the seeded mix at 60° F. until the dextrose crystals grow to produce a semi- fluid plastic (from 3 to 7 

days). 

(8) Store under refrigeration. 

 

Rock Candy 

 

(1) Use one of the top grades of maple syrup. 

(2) Heat the syrup to 8° F. above the boiling point of water (67.5° to 70º Brix). 

(3) Store several months at or below room temperature. 

 

Hard Sugar 

 

(1) Use any grade of syrup. 

(2) Heat the syrup to between 40° and 45° F. above the boiling point of water. 

(3) Remove from the heat and begin stirring the hot, thick syrup immediately. 

(4) Continue stirring until crystals form (syrup begins to stiffen). 

(5) Pour the partly crystallized syrup into molds to harden. 

 

Granulated (Stirred) Sugar 

 

(1) Use a top grade of syrup. 

(2) Heat the syrup to between 40º to 45° F. above the boiling point of water. 

(3) Pour the hot syrup immediately into a tray or trough for stirring. 

(4) Begin stirring immediately and continue stirring until granulation is completed. 

 

Maple, on Snow 
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(1) Use the top grades of syrup. 

(2) Heat the syrup to between 22° and 40º F. above the boiling point of water. 

(3) Without stirring, pour the syrup immediately onto the snow or ice; it will form a glassy, taffy like sheet of 

candy. The relation between the invert sugar content of maple syrup and its suitability for making maple cream is 

as follows: 

 

Invert sugar content of 

syrup (percent)           Suitability for cream 
0.5 to 2 The right amount of invert sugar 

for making a fine-textured 

cream—one that feels smooth to 

the tongue. 

2 to 4 Can be made into cream if syrup is 

cooked until it is 2° to 4° F. hotter 

than temperature called for in 

standard recipes for cream. 

4 or more  Not suitable for cream.  If used, sucrose 

will not crystallize, or it will 

crystallize only if syrup is heated 

to a much higher-than-standard 

temperature. Such cream will be 

too fluid and probably will separate 

a few days after it is made. 

Two tests are available for determining the invert sugar content of maple syrup. The simple, or short-cut, test 

merely shows whether the syrup contains less than 2 percent of invert sugar and is therefore suitable for 

creaming. The other is a quantitative test. It measures invert sugar in amounts up to 7 percent, the upper limit 

normally found in maple syrup. 

Simple Test 

The simple test for determining the invert sugar content of maple syrup has been adapted from a standard test 

for determining the sugar in urine. The test is made by first preparing a syrup-water mixture (1 part of syrup 

to 20 parts of water) and then color testing the diluted syrup. It can be made in 3 or 4 minutes. 

Equipment 

The few pieces of equipment required to make the tests can be obtained from the local pharmacy. The follow-

ing items are required: 

(1) Clinitest tablets10 obtainable at pharmacy. 

(2) Two medicine droppers. 

(3) A test tube, about 1/2 inch in diameter and 3 or 4 inches long. (4) A sample of the syrup to be tested (1 

cupful). 

(5) One medicine glass, calibrated in ounces. 

(6) One glass measuring cup, calibrated in ounces. 

(7) Test tube holder. 

(8) Two 8-ounce, clean and dry drinking glasses. 

(9) One 1-quart glass fruit jar and cover. 

(10) One "Clinitest" color scale. 

(11) Water (20 fluid ounces). 

 

Making the Test 



 178 

 

(1) Carefully pour enough of the test syrup into a medicine glass to bring the level of the syrup exactly to the 1

-ounce (2 tablespoons) mark. If too much (more than 1 ounce) is added, empty the syrup out of the medicine 

glass, wash and dry it, and start over. 

(2) Measure 2 1/2 cups of water and transfer it to the quart jar. 

(3) Make the l-to-20 solution by pouring the fluid ounce of syrup into the jar containing the 2l/2 cups (20 fluid 

ounces) of water. 

(4) Pour some of the water-syrup mixture into the medicine glass and return it to the jar.  Repeat this three or 

four times to be sure that all the syrup has been transferred to the water in the jar. Mix the contents of the jar 

thoroughly by stirring with a spoon or with a portable electric mixer. 

(5) Place the test tube upright in the holder.  (The holder can be a 1-inch-thick block of wood, 2 inches square 

with a ^is-inch hole 3/4 inch deep.) 

(6) Fill a clean, dry medicine dropper with the diluted (1:20) syrup in the fruit jar. Hold the dropper upright 

above the test tube and let 5 drops of the diluted syrup fall into the test tube. 

(7) Fill another clean and dry medicine dropper with water and add 10 drops of water to the test tube. 

(8) Place a Clinitest tablet, freshly removed from the bottle or wrapper, in the test tube. As the tablet dissolves, 

it causes the contents of the tube to boil. Do not remove the tube from the holder while the solution is boiling. 

(9) Fifteen seconds after the boiling stops, add water to the test tube until it is two-thirds filled. 

(10) Observe the color of the solution and compare it with the two colors marked + and - of the color scale 

furnished with the Clinitest tablets. Disregard everything else on the scale card. The other colors and the labels 

on the scale card have no relation to this test. Make the color comparison in a room illuminated with an incan-

descent bulb. The colors are not easily judged by fluorescent or direct sunlight. 

 

Interpreting the Results 

 

Color of Solution in Test Tube.—Blue indicates a negative test; the syrup contains less than 2 percent of invert 

sugar and can be used to make cream. Yellow or yellow green indicates a positive test; the syrup contains more 

than 3 percent of invert sugar and is not suitable for making cream. 

 

Quantitative Test 

 

The quantitative test is much longer than the simple test; it requires about 15 minutes. 

 

Preparing the syrup - Water Mixtures 

 

For this step, you will need syrup, 15 quarts of water, measuring cup, quart measure, pail or other large con-

tainer, long-handled spoon, small spoon, and five 4-ounce drinking glasses.  The glasses should be thoroughly 

dry. You will also need a pencil and labels. 

Stir thoroughly the syrup to be tested. Then fill the measuring cup exactly to the 1-cup mark with syrup. 

Dilute this syrup with five successive additions of water, as follows: 

l-and-12 Dilution (1 cup of syrup and 12 cups of water).—Pour 2 measured quarts (8 cups) of water into the 

pail. Pour the cupful of syrup into the pail; let the cup drain until most of the syrup is out of the cup. 

Measure a third quart (4 cups) of water and use this to rinse the remaining syrup from the cup; fill the cup 

with water, stir with a small spoon, and pour into the pail until the quart of water is used. 

Stir the syrup and water in the pail until it is thoroughly mixed. 

Dip one 4-ounce glass into the dilute syrup and withdraw half a glassful. 

Label the glass "12" and set it aside. 

l-and-20 Dilution.—To the dilute syrup in the pail, add 2 measured quarts (8 cups) of water. 

Stir the contents of the pail until well mixed. Remove half a glassful and label it "20." 
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l-and-32 Dilution.—Add 3 measured quarts (12 cups) of water to the mixing pail. Stir contents until well 

mixed. Remove half a glassful and label it "32" 

l-and-40 Dilution.—Add 2 measured quarts (8 cups) of water to the pail. Stir contents until well mixed. Re-

move half a glassful and label it "40." 

l-and-60 Dilution.—Add 5 measured quarts (20 cups) of water to the pail. Stir contents until well mixed. Re-

move half a glassful and label it "60." 

 

Color Testing the Dilutions 

 

For this step you will need the labeled samples of the five dilutions, test tube holder for five tubes, five test 

tubes, six medicine droppers, Clinitest tablets and color scale, a small amount of water, and pencil and paper. 

Make the color test as follows: 

(1) Place five of the test tubes in the test tube holder. 

(2) Fill a clean, dry medicine dropper with the diluted syrup from the glass labeled "60." Hold this dropper 

upright above the test tube in the hole marked "60" and let exactly five drops of the diluted syrup fall into the 

test tube. 

Similarly, place exactly five drops of the "40" dilution, five drops of the "32" dilution, five drops of the 

"20" dilution, and five drops of the "12" dilution in the tubes numbered for these dilutions. Use a separate, 

clean, dry medicine dropper for each dilution. 

(3) Fill another clean medicine dropper with water and add 10 drops of water to each of the five test tubes, 

refilling the medicine dropper as necessary. 

(4) Remove five Clinitest tablets from the bottle or wrapper. Place them on a clean piece of paper. 

(5) Place one tablet in each test tube, in order, starting with the tube marked "60."  The tablets, as they dis-

solve, cause the contents of the tubes to boil. Do not move the test tubes while the solutions are boiling.  Fif-

teen seconds after the boiling stops, add water to the test tube marked "60" until the tube is two-thirds full. Add 

the same amount of water to the other four test tubes, in order, from right to left. 

(7) Compare the colors in the test tubes with the two colors of the color scale marked "trace" and "+". Disre-

gard everything else on the scale; the other colors and the labels on all the colors have no relation to this test. 

Make this comparison in a room lighted with an incandescent bulb. You cannot judge the colors of the 

solutions for this test with fluorescent light or with sunlight only. 

Assign to the mixture in each tube one of three values—positive (+) for invert sugar, negative (—) for 

invert sugar, or doubtful (±) according to the following standard: 

Color of solution                 Value 

Same as or more blue than color on scale 

labeled "trace"   Negative (-) 

Same as or more yellow than color on 

scale labeled "+"  Positive (+) 

Between "trace" and "+" colors on scale Doubtful (±) 

 

Write down in order the values you have given the five dilutions, starting with the 1-and-12 dilution at the 

left. 

Special Note.—If the first syrup you test proves positive in some dilutions and negative in others, you will 

quickly see the difference between a positive and a negative color reaction. 

It is possible; however, that the syrup you test will give a positive or a negative test in all dilutions. If this 

happens and you are doubtful about your interpretation of the results, it will be helpful to have a solution that 

you know will give a positive test. 

To prepare such a solution, add three drops of corn syrup to the 4-ounce glass containing the sample of 

the l-and-60 dilution. Stir the corn syrup into the dilute syrup. 

In a clean test tube place five drops of this solution. Add 10 drops of water, then one Clinitest tablet. After 

boiling has stopped add water until the test tube is two-thirds full 

The color that develops will indicate a positive reaction. 
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Determining Invert Sugar Content of Syrup 

 

To find the invert sugar content of the syrup you are testing, find the line in table 17 that contains the 

same combination of values for the five dilutions that you obtained in the color test. 

As the table shows, the syrups that are most suitable for making into cream are those that are negative in 

all dilutions or positive in the first (l-and-12) dilution and negative in all the others. 

 

Summary 

 

(1) Test the syrup for its invert sugar content before attempting to make maple cream. 

(2) Use the simple or shortcut test, page 113. 

(3) To check the color, positive or negative, use a test solution consisting of the 1- and 60- solution to which is 

added corn syrup. This will give a positive test. 

(4) Syrup containing more than 3 percent of invert sugar is unsuitable for creaming. 
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Section 12 

 

Regulations 

 
12.1 United States Standards for Grades of Maple Sirup 

12.2 NYS Circular 947 Syrup Grades 

12.3 NYS Circular 951 Processing Facilities 

12.4 Home Processors 

12.5 Sales Tax and Maple Products What Are the Rules 

12.6 Taxable and Exempt Foods and Beverages 

12.7 Application to Register as a Sales Tax Vendor 

12.8 NYS Food Labeling 
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12.1 
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This is the second issue of the U.S. Standards for Grades of Maple Sirup. This issue was 
published in the FEDERAL REGISTER of December 14, 1979, to become effective 
January 14, 1980. 
The previous issues of these standards were: 
Maple Sirup for Reprocessing 
 First Issue:  `    Effective February 15, 1940 
 Amended:      Effective May 24, 1967 
Table Sirup 
 First Issue:      Effective February 15, 1940 
 Amended:      Effective May 24, 1967 
 
Voluntary U.S. grade standards are issued under the authority of the Agricultural 
Marketing Act of 1946, which provides for the development of official U.S. grades to 
designate different levels of quality. These grade standards are available for use by 
producers, suppliers, buyers, and consumers. As in the case of other standards for grades 
of processed fruits and vegetables, these standards are designed to facilitate orderly 
marketing by providing a convenient basis for buying and selling, for establishing quality 
control programs, and for determining loan values. 
 
The standards also serve as a basis for the inspection and grading of commodities by the 
Federal inspection service, the only activity authorized to approve the designation of U.S. 
grades as referenced in the standards, as provided under the Agricultural Marketing Act 
of 1946. This service, available as on-line (in-plant) or lot inspection and grading of all 
processed fruit and vegetable products, is offered to interested parties, upon application, 
on a fee-for-service basis. The verification of some specific recommendations, 
requirements, or tolerances contained in the standards can be accomplished only by the 
use of on-line inspection procedures. In all instances, a grade can be assigned based on 
final product factors or characteristics. 
 
In addition to the U.S. grade standards, grading manuals or instructions for inspection of 
several processed fruits and vegetables are available upon request for a nominal 
fee. These manuals or instructions contain detailed interpretations of the grade standards 
and provide step-by-step procedures for grading the product. 
 
Grade standards are issued by the Department after careful consideration of all data and 
views submitted, and the Department welcomes suggestions which might aid in improving 
the standards in future revisions. Comments may be submitted to, and copies of standards 
and grading manuals obtained from: 
 
Chief, Processed Products Branch 
Fruit and Vegetable Division, AMS 
U.S. Department of Agriculture 
P.O. Box 96456, Rm. 0709, So. Bldg. 
Washington, D.C. 20090-6456 
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United States Standards for Grades of Maple Sirup 

 

__________________________________________________________________________ 

 

 

 

Section Page No. 

 

 

§52.5961 Product description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

§52.5962 Grades. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

§52.5963 Recommended Fill of Container. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

§52.5964 Color. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

§52.5965 Classification of Requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

§52.5966 Explanation of Terms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

§52.5967 Determining the Grade of a Lot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

§52.5968 Reserved. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Authority: Agricultural Marketing Act of 1946, Secs. 203, 205, 60 Stat. 1087, as 
amended, 1090, as amended (7 U.S.C. 1622, 1624). 
 
_________________________________________________________________ 
 
 
Note: Compliance with the provisions of these standards shall not excuse failure to 
comply with the provisions of the Federal Food, Drug, and Cosmetic Act, or with 
applicable State laws and regulations. 
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§52.5961 Product description. 
 
(a) Maple sirup means maple sirup represented as defined in the Standards of 
Identity for Maple Sirup (21 CFR 168.140) issued under the Federal Food, 
Drug, and Cosmetic Act. The solids content of the finished maple sirup shall 
be not less than 66 percent by weight (Brix). 
 
(b) Federal inspection certificates shall limit U.S. Grade B maple sirup to a 
quality suitable for reprocessing only. U.S. Grade B maple sirup shall be 
considered unsuitable for consumer labeling. 
 
 
§52.5962 Grades. 
 
(a) U.S. Grade A is the quality of maple sirup that: 
 

(1) Has good color; 

(2) Has good flavor and odor; 

(3) Is practically free from defects; and 

(4) Is practically clear. 

(5)  

(b) U.S. Grade B for Reprocessing is the quality of maple sirup that: 
 

(1) Has fairly good color; 

(2) Has fairly good flavor and odor; 

(3) Is fairly free from defects; 

(4) Is fairly clear; and 

(5) Is suitably designated or labeled as a reprocessing grade to qualify 
for Federal grading, inspection, or certification. Reprocessing grade 
maple sirup shall not be packaged in consumer size containers. 
 
 
(c) Substandard is the quality of maple sirup that fails to meet the requirements 
for U.S. Grade B for Reprocessing. 



 186 

§52.5963 Recommended Fill of Container. 
 
The recommended fill of container is not incorporated in the grades of the product 
since 
fill of container, as such, is not a factor of quality for the purpose of these grades. It is 
recommended that each container be filled with sirup as full as practicable and that the 
product occupy not less than 90 percent of the volume of the container. 
 
§52.5964 Color. 
 
(a) General. Color has reference to the color of maple sirup when examined by 
means of the USDA permanent glass color standards for maple sirup. 
 
(b) Availability of color standards. The color standards referred to in this 
section are available only from the approved supplier under a license from 
the U.S. Department of Agriculture. Information regarding these color 
standards may be obtained by writing to: 
 
 Chief, Processed Products Branch 
 Fruit and Vegetable Division, AMS 
 U.S. Department of Agriculture 
 P.O. Box 96456, Rm. 0709, So. Bldg. 
 Washington, D.C. 20090-6456 
 
§52.5965 Classification of Requirements. 
 
(a) "A" classification. 
 
(1) Good color means that the sirup color is bright and typical of maple 
sirup prepared from sound, properly gathered sap; and, in addition, 
meets the following spectral requirements: 
 
(i) U.S. Grade A light amber is as light, or lighter, in color than 
the USDA Light Amber Glass Color Standard. 
 
(ii) U.S. Grade A medium amber is darker in color than light 
amber, but is no darker than the USDA Medium Amber Glass 
Color Standard. 
 
(iii) U.S. Grade A dark amber is darker in color than medium 
amber, but is no darker than the USDA Dark Amber Glass 
Color Standard. 
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(2) The sirup shall have a good maple flavor characteristic of the color; 
shall be clean; practically clear; practically free from damage; and 
shall be free from serious damage. 
 
(b) "B" classification. 
 
(1) Fairly good color means that the sirup color is darker in color than 
the USDA Dark Amber Glass Color Standard, but is not off-color for 
any reason. 
 
(2) The sirup has a fairly good characteristic maple flavor; is fairly free 
from damage; is fairly clear; and is free from serious damage. 
 
(c) Substandard classification. Maple sirup that fails to meet the requirements 
of paragraph (b) of this section shall not be graded above Substandard. 
 
§52.5966 Explanation of Terms. 
 
(a) Cloudiness means the presence, in suspension, of fine particles of mineral 
matter, such as malate of lime, niter, sugar sand, calcium malate, or other 
substances that detract from the clearness of the sirup. 
 
(b) Clean means that the sirup shall be practically free from foreign material 
such as pieces of bark, soot, dust, or dirt. 
 
(c) Damage means any defect that materially affects the appearance, edibility, 
or shipping quality of the sirup. 
 
(d) Serious damage means any defect that seriously affects the edibility or 
market value of the sirup. Badly scorched sirup, buddy sirup, fermented 
sirup, or sirup that has any distasteful foreign flavor or disagreeable odor 
shall be considered as seriously damaged. 
 
(e) Buddy flavor, buddiness is an unpleasant flavor characteristic of sirup 
made from sap collected from maple trees as they come out of dormancy. 
 
(f) U.S. Department of Agriculture Color Standard means the official U.S. 
Department of Agriculture Permanent Glass Color Standards for Maple 
Sirup. 
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§52.5967 Determining the Grade of a Lot. 
 
The grade of a lot of maple sirup covered by these standards is determined by the 
procedures set forth in the Regulations Governing Inspection and Certification of 
Processed Fruits and Vegetables, Processed Products Thereof, and Certain Oth-
er 
Processed Food Products (7 CFR 52.1 through 52.83); Provided that: 
 
(a) When certifying the color of a sample that has been officially drawn and 
which represents a specific lot of maple sirup, the lot shall be considered as 
being of one color if the number of color deviants does not exceed the 
acceptance number in the appropriate sampling plan. Any lot of maple sirup 
in which the number of color deviants exceeds the acceptance number shall 
be designated as a lot of mixed color. 
 
(b) No deviants for serious damage shall be allowed in grades above 
Substandard. 
 
§52.5968 Reserved. 
 
Effective date: The United States Standards for Grades of Maple Sirup shall become 
effective January 14, 1980, and thereupon will supersede United States Standards for 
Grades of Table Maple Sirup an United States Standards for Grades of Maple Sirup for 
Reprocessing which have been in effect since May 24, 1967. 
 
NOTE: This final rule has been reviewed under the USDA criteria established to 
implement Executive Order 12044, Improving Government Regulations. 
A determination has been made that this action shall not be classified 
significant under those criteria. A Final Impact Statement has been 
prepared and is available from: 
 
Chief, Processed Products Branch 
Fruit and Vegetable Division, AMS 
U.S. Department of Agriculture 
P.O. Box 96456, Rm. 0709, So. Bldg. 
Washington, D.C. 20090-6456 
 
Done at Washington, D.C., on: December 14, 1979 
/s/ 
_______________________________________________________________ 
Donald L. Houston 
Administrator 
Food Safety and Quality Service 
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          Sections 160-u, 203 and 204  

Of the Agriculture and Markets Law  
Parts 175, 176, 276-1 and 276.4 of Title 1  

Of the Official Compilation of Codes, Rules and  
Regulations of the State of New York  

Revised as of April 1996  

 

 

 

 

ARTICLE 13-D  
 

 

 

 

 

 

NEW YORK STATE  

DEPARTMENT OF AGRICULTURE AND MARKETS  

DIVISION OF FOOD SAFETY AND INSPECTION  

10B AIRLINE DRIVE  

ALBANY, NY 12235  

12.2 
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MANUFACTURE, DISTRIBUTION and SALE OF  

MAPLE SYRUP AND SUGAR  

 

 

 

Section 160-u. Manufacture, distribution and sale of maple syrup and sugar  

 

 

(a) Definitions: (1) "Maple sap" means the sap or sweet water obtained by tapping the maple tree.  

(2) "Maple syrup" means syrup made exclusively by the evaporation of pure maple sap.  

 

(3) "Maple sugar" means sugar made exclusively by the evaporation of pure maple syrup.  

 

(4) "Grade" shall mean the standards for maple syrup or maple sugar promulgated by the com-

missioner of Agriculture and Markets, as the official grades of maple syrup or maple sugar for 

the state of New York.  

 

(b) Every consumer package of maple syrup offered or exposed for sale shall be plainly marked as 

to the grade.  

 

(c) Advertising. Any person who uses roadside signs within the state or who uses publications 

printed or distributed within the state, to advertise maple syrup and who quotes a price therein, shall 

specify the grade of the syrup in a plain and conspicuous manner.  

 

(d) The commissioner of Agriculture and Markets shall promulgate, after public hearing, rules and 

regulations to carry out the provisions of this statute.  

 

 

ARTICLE 17  

 

ADULTERATION, PACKING AND BRANDING OF FOOD AND FOOD PRODUCTS  

 

 

Section 203. Manufacture and sale of imitation maple sugar and syrup prohibited  

 

1. No person shall manufacture for sale, keep for sale, or offer or expose for sale, any sugar in imi-

tation or semblance of maple sugar which is not pure maple sugar, nor any syrup in imitation or 

semblance of maple syrup, which is not pure maple syrup, nor shall any person manufacture, offer 

or expose for sale any sugar as and for maple sugar which is not pure maple sugar, nor any syrup as 

and for maple syrup which is not pure maple syrup.  

 

2. For the purpose of this article the term "maple sugar" shall be deemed to mean sugar made from 

pure maple sap or pure maple syrup, and the term "maple syrup" shall be deemed to mean syrup 

made from pure maple sap.  
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Section 204. Branding and labeling of maple sugar and syrup mixtures  

 

No person shall manufacture, sell or expose for sale, any compound or mixture as and for sugar 

which shall be made up of maple sugar mixed with any other sugar or any other substance with-

out branding or labeling the said sugar with a statement giving the ingredients of which it is 

made up. No person shall manufacture, sell, expose for sale or offer for sale any compound or 

mixture as syrup which shall be made up of maple syrup mixed with any other syrup or ingredi-

ent without branding or labeling said syrup with a statement giving the ingredients of which it is 

made up. This shall not be construed to apply to a syrup or syrups manufactured and sold for 

medicinal purposes only.  

 

PART 175  

 

RULES AND REGULATIONS FOR GRADING MAPLE PRODUCTS  

 

Section  

175.1 Definitions  

175.2 Grades of maple syrup  

175.3 Color of maple syrup  

175.4 Classification of requirements for maple syrup  

175.5 Determining the grade of a lot of maple syrup  

175.6 Recommended fill of container  

175.7 Compliance with other legal requirements  

 

Section 175.1 Definitions.  

 

As used in this Subchapter:  

 

(a) Maple syrup means syrup made exclusively by the evaporation of pure maple sap. Alterna-

tively, the word syrup may be spelled sirup. The solids content of the finished maple syrup shall 

be not less than 66 percent by weight (Brix) at 68 degrees fahrenheit.  

 

(b) Maple sugar means sugar made exclusively by the evaporation of pure maple syrup or pure 

maple sap.  

 

(c) Cloudiness means the presence, in suspension, of fine particles of mineral matter, such as 

malate of lime, "niter", "sugar sand", calcium malate, or other substances that detract from the 

clearness of the syrup.  

 

(d) Clean means that the syrup shall be practically free from foreign material such as pieces of 

bark, soot, dust or dirt.  

 

(e) Damage means any defect that materially affects the appearance, edibility or shipping quali-

ty of the syrup or sugar.  
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(f) Serious damage means any defect that seriously affects the edibility or market value of the syr-

up. Badly scorched syrup, buddy syrup, fermented syrup, or syrup that has any distasteful foreign 

flavor or disagreeable odor shall be considered as seriously damaged.  

 

(g) Buddy flavor or buddiness is an unpleasant flavor characteristic of syrup or sugar made from 

sap collected from maple trees as they come out of dormancy.  

 

(h) U.S. Department of Agriculture Color Standards means the official U.S. Department of Agricul-

ture (USDA) permanent glass color standards for maple syrup.  

 

Section 175.2 Grades of maple syrup.  

 

(a) Grade A is the quality of maple syrup that is suitable for table use and:  

 

(1) has good color;  

 

(2) has good flavor and odor;  

 

(3) is practically free from defects; and  

 

(4) is practically clear.  

 

(b) Grade B for reprocessing is the quality of maple syrup that:  

 

(1) has fairly good color;  

 

(2) has fairly good flavor and odor;  

 

(3) is fairly free from defects;  

 

(4) is fairly clear; and  

 

(5) is suitably designated or labeled as a reprocessing grade in such manner as to qualify for 

Federal grading, inspection, or certification. Reprocessing grade maple syrup shall not be pack-

aged in consumer-size containers and shall be considered unsuitable for consumer labeling.  

 

(c) Extra dark for cooking is the quality of maple syrup that:  

(1) has fairly good color;  

(2) has fairly good flavor and odor;  

(3) is fairly free from defects;  

(4) is fairly clear;  
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(5) is suitably designated or labeled as "extra dark for cooking" in such a manner as to qualify 

for Federal grading, inspection, or certification. "Extra dark for cooking" maple syrup may be 

packaged in consumer size containers of one pint or larger. The words "extra dark for cooking" 

shall appear prominently and conspicuously on the container in letters that shall not be less than 

one-half the size of the words "maple syrup" and not less than a minimum of three-sixteenths of 

an inch in height.  

 

(d) Substandard is the quality of maple syrup that fails to meet the requirements for "Grade B for 

reprocessing" or "Extra Dark for Cooking".  

 

(e) Grade nomenclature may be prefixed with the name of the state of manufacture or the letters 

U.S. or words United States, where applicable.  

 

Section 175.3 Color of maple syrup.  

 

(a) General. Color has reference to the color of maple syrup when examined by means of the USDA 

permanent glass color standards for maple syrup.  

 

b) Availability of color standards. The color standards referred to in this section are available only 

from the approved supplier under a license from the U.S. Department of Agriculture.  

 

Section 175.4 Classification of requirements for maple syrup.  

 

(a) "A" classification (1) Good color means that the syrup color is bright and typical of maple syrup 

prepared from sound, properly gathered sap; and, in addition, meets the following spectral require-

ments:  

 

(i) Grade A light amber is as light, or lighter, in color than the USDA light amber glass color 

standard.  

 

(ii) Grade A medium amber is darker in color than light amber, but is no darker than the 

USDA medium amber glass color standard.  

 

(iii) Grade A dark amber is darker in color than medium amber, but is no darker than the 

USDA dark amber glass color standard.  

 

(2) The syrup shall have a good maple flavor characteristic of the color, shall be clean, practical-

ly clear, practically free from damage, and shall be free from serious damage.  

 

(b) "B" or "extra dark for cooking" classification. (1) Fairly good color means that the syrup color is 

darker in color than the USDA dark amber glass color standard, but is not off- color for any reason.  

 

(2) The syrup shall have fairly good characteristic maple flavor, shall be fairly free from dam-

age, fairly clear, and free from serious damage.  

 

(c) Substandard classification. Maple syrup that fails to meet the requirements of subdivision (a) or 

(b) of this section shall not be graded above substandard.  
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Section 175.5 Determining the grade of a lot of maple syrup.  

 

(a) The grade of a lot of maple syrup covered by these standards is determined by the proce-

dures set forth in the Federal regulations governing inspection and certification of processed 

fruits and vegetables, processed products thereof, and certain other processed food products (7 

CFR 2852.1 through 2852.83); provided that when certifying the color of a sample that has 

been officially drawn and which represents a specific lot of maple syrup, the lot shall be consid-

ered as being of one color if the number of color deviants does not exceed the acceptance num-

ber in the appropriate sampling plan. Any lot of maple syrup in which the number of color devi-

ants exceeds the acceptance number shall be designated as a lot of mixed color.  

 

(b) No deviants for serious damage shall be allowed in grades above substandard.  

 

Section 175.6 Recommended fill of container.  

 

Since both Federal and New York State statutes provide that food shall be deemed to be mis-

branded if its container is so filled as to be misleading, it is recommended that each container of 

maple syrup be filled as full as practicable, and that the product occupy not less than 90 percent 

of the volume of the container.  

 

Section 175.7 Compliance with other legal requirements.  

 

Compliance with the provisions of the rules and regulations in this Subchapter shall not excuse 

failure to comply with the provisions of the Federal Food, Drug and Cosmetic Act, or with oth-

er applicable New York State laws and regulations.  

 

PART 176  

STANDARDS OF GRADING MAPLE SUGAR  

Section  

176.1 Purity requirements  

176.2 Labeling  

176.3 Grade requirements  

Section 176.1 Purity requirements.  

 

If maple sugar is labeled as to grade, it shall possess a characteristic maple flavor, be free of a 

taste of fermentation, be clean, and free from damage caused by scorching, buddiness, any ob-

jectionable foreign flavor or odor or other means.  

 

Section 176.2 Labeling.  

 

If maple sugar is labeled as to grade as set forth in this Part, the grade shall conform to the 

standards set forth in this Part.  

 

 

Section 176.3 Grade requirements.  
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(a) Light amber maple sugar shall consist of maple sugar which shall not be darker in color than 

light amber, as represented by the color standards of the United States Department of Agriculture.  

 

(b) Medium amber maple sugar shall consist of maple sugar which shall be darker in color than 

light amber but not darker than medium amber, as represented by the color standards of the United 

States Department of Agriculture.  

 

(c) Dark amber maple sugar shall consist of maple sugar which shall be darker in color than medi-

um amber but not darker than dark amber, as represented by the color standards of the United 

States Department of Agriculture.  

 

PART 276 

  

FOOD PROCESSING ESTABLISHMENTS 

  

Subject to Regulation Under Article 20-C  

of the Agriculture and Markets Law 

  

Section 276.1 Good manufacturing practices.  

 

All food processing establishments subject to regulation under article 20-C of the Agriculture and 

Markets Law shall be subject to the current good manufacturing practices of Part 261 of this Title 

unless exempted by said article 20-C or by this Part.  

 

Section 276.4 Exemption.  
 

(a) Maple syrup and honey. Processors of maple syrup or honey who do not purchase maple syrup 

or honey from others for repackaging, and who do not combine maple syrup or honey with any oth-

er substance, shall be exempt from the licensing requirements of this Subchapter, provided that the 

following conditions are met:  

 

(1) Such establishments are maintained in a sanitary condition and manner, and to this end the 

following requirements shall be complied with:  

 

(i) Every practicable precaution shall be taken to exclude birds, insects (except those in-

volved in the production of the product), rodents and other vermin and animals from the 

premises of the operation.  

 

(ii) The use of insecticides, rodenticides and other pest control items in such establishments 

shall be permitted only under such precautions and restrictions as will prevent the contami-

nation of the product.  

 

(iii) Rooms, compartments, places, equipment and utensils used for preparing, storing or oth-

erwise handling the product, and all other parts of the operating premises, shall be kept in a 

clean and sanitary condition.  
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(iv) There shall be no handling or storing of materials which may create insanitary condi-

tions in any place or places where the product is prepared, stored or otherwise handled.  

 

(v) All equipment and utensils used in processing or handling the product shall be main-

tained in good repair to assure sanitary conditions in the operation.  

 

(vi) All finished product containers must be clean, sanitary and properly labeled in com-

pliance with the requirements of Parts 175, 176 and 259 of this Title.  

 

(d) Exemptions from licensing requirements of article 20-C of the Agriculture and Markets Law 

under this section are conditioned on continued compliance with the requirements of this sec-

tion.  

 

(e) The granting of an exemption pursuant to this section will not except an operation from any 

inspections the commissioner may deem necessary to assure compliance with this section.  
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ARTICLE 20-C  

LICENSING OF FOOD PROCESSING ESTABLISHMENTS  

 

Section  

251-z-1. Declaration of policy and purpose.  

251-z-2. Definitions.  

251-z-3. Licenses; fees.  

251-z-4 Exemptions.  

251-a-5. Granting, suspending or revoking licenses.  

251-z-6. Review.  

251-z-7. Records to be kept by licensee.  

251-z-8. Power of commissioner to investigate.  

251-z-9. Rules and regulations.  

251-z-10. Penalties.  

251-z-11. Remedies.  

251-z-12. Severability.  

 

Section 251-z-1. Declaration of policy and purpose  

 

The general purposes of this article are to assure that foods processed in New York state and offered 

for sale for human consumption are pure and wholesome and that the food processing establish-

ments, in which such foods are manufactured or processed, conform to proper operating and sanitary 

standards.  

 

Section 251-z-2. Definitions  

 

1. The terms “food” and “food products" shall include all articles of food, drink, confectionery or 

condiment, whether simple, mixed or compound, used or intended for use by man and shall also 

include all substances or ingredients to be added to food for any purpose.  

 

2. "Person" shall mean any individual, corporation, partnership, association or other organized group 

of persons, or any business entity by whatever name designated and whether or not incorporated.  

 

3. The term "food processing establishment” means any place which receives food or food products 

for the purpose of processing or otherwise adding to the value of the product for commercial sale. It 

includes, but is not limited to, bakeries, processing plants, beverage plants and food manufactories. 

However, the term does not include: those establishments that process and manufacture food or food 

products that are sold exclusively at retail for consumption on the premises; those operations which 

cut meat and sell such meat at retail on the premises; bottled and bulk water facilities; those food 

processing establishments which are covered by articles four, four-a, five-a, five-b, five-c, five-d, 

seventeen-b, nineteen, twenty-b, and twenty-one of this chapter; service food establishments, includ-

ing vending machine commissaries, under permit and inspection by the state department of health or 

by a local health agency which maintains a program certified and approved by the state commission-

er of health; establishments under federal meat, poultry or egg product inspection; or establishments 

engaged solely in the harvesting, storage, or distribution of one or more raw agricultural commodi-

ties which are ordinarily cleaned, prepared, treated or otherwise processed before being marketed to 

the consuming public.  
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4. The term "processing" means processing foods in any manner, such as by manufacturing, can-

ning, preserving, freezing, drying, dehydrating, juicing, pickling, baking, brining, bottling, packing, 

repacking, pressing, waxing, heating or cooking, or otherwise treating food in such a way as to cre-

ate a risk that it may become adulterated if improperly handled.  

 

Section 251-z-3. Licenses; fees  

 

No person shall maintain or operate a food processing establishment unless licensed biennially by 

the commissioner. Application for a license to operate a food processing establishment shall be 

made, upon a form prescribed by the commissioner, on or before the fifteenth of the month preced-

ing the applicable license period as herein prescribed. The beginning of the license period for an 

applicant shall be determined by the alphabetical order of an individual applicant’s surname or the 

first word in the name of any other legal entity. The license period shall begin February fifteenth 

for applicants A through D, May fifteenth for applicants E through K, August fifteenth for appli-

cants L through R, November fifteenth for applicants S through Z. For the license periods begin-

ning September fifteenth, nineteen hundred ninety-eight, the commissioner is authorized to stagger 

license renewals.  

 

The applicant shall furnish evidence of his or her good character, experience and competency, that 

the establishment has adequate facilities and equipment for the business to be conducted, that the 

establishment is such that the cleanliness of the premises can be maintained and that the product 

produced therein will not become adulterated. The commissioner, if so satisfied, shall issue to the 

applicant, upon payment of the license fee of seventy dollars, a license to operate the food pro-

cessing establishment described in the application for two years from the applicable license com-

mencement period set forth herinabove. The commissioner shall prorate the license fee for any per-

son applying for a new license after the commencement of the license period for such applicant’s 

alphabetical group.  

 

Notwithstanding any other provision of law to the contrary, the commissioner is hereby authorized 

and directed to deposit all money received pursuant to this section in an account within the miscel-

laneous special revenue fund.  

 

Section 251-z-4. Exemptions  

 

In addition to the exemptions specified in subdivision three of section two hundred fifty-one-z-two, 

the commissioner may, if he determines that the protection of the consumers of the state as a whole 

will not be impaired by such action, provide by regulation for exemption from licensing of small 

food processing establishments when he finds that such exemptions would avoid unnecessary regu-

lation and assist in the administration of this article without impairing its purposes. Regulations de-

fining such exemptions may classify exempted establishments with respect to the volume and types 

of food handled, the types of processing involved, or with respect to any other factor or combina-

tion thereof which bear a reasonable relation to the purposes of this article. Such exemptions may 

be conditioned upon requirements relating to sanitation, record keeping and reporting as the com-

missioner may require.  
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Section 251-z-5. Granting, suspending or revoking licenses  

 

The commissioner may decline to grant a new license, may decline to renew a license, may sus-

pend or revoke a license already granted after due notice and opportunity for hearing whenever he 

finds that:  

 

(1) Any statement contained in an application for license is or was false or misleading;  

 

(2) The establishment does not have facilities or equipment sufficient to maintain adequate sanita-

tion for the activities conducted;  

 

(3) The establishment is not maintained in a clean and sanitary condition or is not operated in a 

sanitary or proper manner;  

 

(4) The maintenance and operation of the establishment is such that the product produced therein 

is or may be adulterated;  

 

(5) The establishment has failed or refused to produce any records or provide any information de-

manded by the commissioner reasonably related to the administration and enforcement of this arti-

cle;  

 

(6) The applicant or licensee, or an officer, director, partner, holder of ten per cent of the voting 

stock, or any other person exercising any position of management or control has failed to comply 

with any of the provisions of this chapter or rules and regulations promulgated pursuant thereto; or  

 

(7) Any person including the applicant or licensee, or an officer, director, partner or any stock-

holder, exercising any position of management or control has been convicted of a felony in any 

court of the United States or any state or territory.  

 

Section 251-z-6. Review  

 

The action of the commissioner in refusing to grant or reissue a license, or in suspending or revok-

ing a license, shall be subject to review in the manner provided by article seventy-eight of the civil 

practice law and rules. The decision of the commissioner shall be final unless within thirty days 

from the date of service thereof on the applicant or licensee, a proceeding is instituted to review 

such action.  

 

Section 251-z-7. Records to be kept by licensee  
 

Every operator of a food processing establishment shall keep, in such form as the commissioner 

shall approve, such records as may be required by the commissioner pursuant to rules and regula-

tions promulgated pursuant to this article.  
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Section 251-z-8. Power of commissioner to investigate  

 

The commissioner and his duly authorized representatives in the performance of his licensing 

and inspection duties under this article shall have access to and may enter at all reasonable 

hours all places where food or food products are being manufactured, packaged, processed or 

stored, or where food or food products are being bought, sold or handled.  

 

Section 251-z-9. Rules and regulations  

 

The commissioner is hereby authorized, after public hearing, to adopt, amend, promulgate and 

issue rules and regulations, including, but not limited to regulations prescribing good manufac-

turing practices and requiring records relating to processing data and food distribution patterns, 

and such other regulations as he may deem necessary to supplement and give full force and ef-

fect to the provisions of this article. A proposal to adopt applicable federal regulations pursuant 

to the federal food, drug and cosmetic act, relating to commercially processed foods for human 

consumption may be adopted without public hearing.  

 

Section 251-z-10. Penalties  

 

No operator of a food processing establishment shall fail to conform to any requirement of or 

violate any provision of this article or of the rules and regulations promulgated thereunder. Each 

day’s operation of a food processing establishment without a license shall constitute a separate 

violation of this article, punishable by the penalties described in article three of this chapter, in 

addition to the remedies provided in this article.  

 

Section 251-z-11. Remedies  

 

The commissioner may institute such action at law or in equity as may be necessary to enforce 

compliance with any provision of this article or of any rule or regulation applicable thereto or 

promulgated thereunder. In addition to any other remedy prescribed in article three of this chap-

ter, or otherwise, he may apply for relief by injunction without alleging or proving that an ade-

quate remedy at law does not exist. Such application may be made to the supreme court in any 

district or county, as provided by the civil practice law and rules, or to the supreme court in the 

third judicial district.  

 

Section 251-z-12. Severability  

 

If any provision of this article or the application thereof to any person or circumstances is held 

invalid, such invalidity shall not affect other provisions or applications of the article which can 

be given effect without the invalid provision or application, and to this end the provisions of 

this article are declared to be severable.  
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12.4  Home Processors 

Section 276.3 of the New York State Agriculture and Markets regulations states in part 
that "Home processed food . . . shall mean any food processed in a private home 
or residence using only the ordinary kitchen facilities of that home . . . but shall 
exclude potentially hazardous food…" 
NOTE: Commercial equipment is not considered ordinary kitchen facilities. 
Processors of home processed foods who sell or offer for sale such foods may be ex-
empted from the licensing requirements of Article 20-C, provided that the following con-
ditions are met: 
1. All finished product containers are clean, sanitary and properly labeled. 
2. All home processed foods produced under this exemption are neither adulterated 
nor misbranded. 
3. Glass containers for jams, jellies, marmalades and similar products are provided 
with suitable rigid metal covers. 
In order to protect public health and to minimize the potential of food product adultera-
tion, this exemption is restricted to the following non-potentially hazardous home pro-
cessed foods. 
1. Bakery products, i.e., bread, rolls, cookies, cakes, brownies, fudge, and double-crust 
fruit pies for wholesale marketing or retail agricultural venues such as farms, farm 
stands, farmers markets, green markets, craft fairs and flea markets. 
2. Traditional fruit jams, jellies, and marmalades 

3. Candy (excluding chocolate) 
4. Spices or herbs 

5. Snack items such as popcorn, caramel corn and peanut brittle 

Internet sales are not included in this exemption. Home processors whose residences 
contain separate segregated facilities for food processing, while not qualifying for a 
home processor exemption, may apply for licensing under Article 20-C. 
NOTE: In any event, all operators must consult with local zoning officials for ap-
proval before commencing any food processing operations. 
The exemption relates only to Article 20-C licensing. The exempt firm will be subject to 
inspection by the Department of Agriculture and Markets. For more detailed information, 
please contact the nearest regional office. 

REGIONAL OFFICES 

 

 

ALBANY SYRACUSE ROCHESTER BUFFALO NEW YORK CITY 

(518) 457-5459 (315) 487-0852 (585) 427-2273 (716) 847-3185 (718) 722-2876 
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12.5  Sales Tax and Maple Products What Are the Rules 

Steve Childs – Cornell Cooperative Extension Maple Specialist 

 

Are all pure maple products sales tax exempt?  Does it matter how or where it is sold?  When 

applying to sell at a craft show you are likely to be told you have to have a sales tax number, is 

that true?  What are the rules and where does a maple producer go to find out? 

 

The primary source of sales tax information for maple producers is the New York State Depart-

ment of Taxation and Finance publication 880, Taxable and Exempt Foods and Beverages Sold 

at Retail Food Markets and Similar Establishments.  The 880 publication states: “The Tax Law 

exempts from sales taxes, food, food products, dietary foods, health supplements and certain 

beverages sold for human consumption, when sold in the same form and condition, quantities 

and packaging as is commonly used by retail food stores or similar establishments such as bak-

eries or produce stands. This exemption does not apply to the sale of candy and confections; nor 

does it apply to prepared meals or any food or beverages sold for on-premises consumption, 

even when sold by a retail food store.”  For me that quote created as many questions about the 

sales taxability of maple products as it answered.  Questions like, when does a maple product 

become a confection or candy, and what defines a product for on site consumption? 

 

Exempt Foods and Beverages 

 

Bakery products 

Chocolate (for baking) 

Cocoa 

Coffee 

Condiments 

Cookies 

Dressings 

Flavoring preparations 

Frozen desserts 

Ice Cream (prepackaged) 

Marshmallows (all sizes) 

Nuts and nut products! 

Oils (cooking, salad) 

Peanuts * 

Popcorn * 

 Pretzels * 

 Sauces 

 Seasonings 

* Provided they are not candy- or sugar-coated or sold heated. 

**  Sugar-, chocolate- or candy-coated nuts, raisins, malted milk balls and similar products. 

 

Candy and confectionery 

Caramels 

Carbonated beverages 

Chocolate (candy) 

Coated candies ** 

 

  Dietetic candy 

  French burnt peanuts 

  Fudges 

Maple sugar candy 
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Lets start with the simple conclusions first.  Maple syrup, sugar, cream, mustard, salad dressings, 

ice cream, cookies, seasonings and maple marshmallows are not taxable unless sold for on site con-

sumption.  All these fall into the various products listed under exempt foods.  Taxable maple prod-

ucts would include maple coated nuts, maple fudge, maple cotton candy and any maple candy or 

confection that includes ingredients other than pure sugar, pure maple sugar sold as candy, any ma-

ple related breakfasts or meals, any item sold that is not in a sealed consumer package for on site 

consumption such as maple ice cones or maple cotton. 

 

Maple products open to interpretation would include items that are 100% sugar but not sold, la-

beled or identified as candy, such as maple cotton, maple suckers and molded sugars.  The 880 list 

specifically records maple sugar candy as taxable, yet products made of 100% sugar, we assume, 

qualify as sugar which is exempt.  My advice here would be to collect the sales tax and use the can-

dy label to enhance your marketing.  A well marked candy shelf in your display would likely be 

less confusing and much more attractive to the public than other names often given these products.  

This could also eliminate the risk of a confrontation with a sales tax inspector or auditor whose in-

terpretation differed from yours. 

 

If you choose to market only exempt products what are the rules?  Tax publication 750 provides 

this information.  A farmer is not required to register as a vendor for sales tax purposes if the only 

sales the farmer makes are sales of food and food products that are exempt from tax.  If, however, a 

farmer sells taxable tangible personal property such as plants, shrubs, trees, homemade crafts, or 

items such as candy and other confections, or sells food or drink for consumption on the premises 

where sold, then the farmer must register as a vendor for sales tax purposes and collect sales tax.  

When making purchases of maple equipment and supplies the unregistered farm must provide the 

seller with Form-125 to avoid paying sales tax on these items.  This form does not require a tax 

number. 

 

Since many maple producers have traditionally been farmers who deal strictly with sales tax ex-

empt products most have not needed to obtain a tax number. Many prefer to avoid getting involved 

with sales tax collection.  Yet the vast majority of retail businesses deal with sales tax everyday and 

though it involves added record keeping it is a common and workable system. Generally it is worth 

the effort to be able to market taxable value added and maple related items. 

 

What does a marketer need to do to collect sales tax? NYS Tax publication 20 gives these instruc-

tions.  For your business to be registered as a vendor, it must obtain a Certificate of Authority from 

the Tax Department. This certificate gives your business the authority to collect the required sales 

tax, and to issue appropriate sales tax exemption documents, including resale certificates used for 

purchasing inventory. To obtain a Certificate of Authority, you must complete Form DTF-17, Ap-

plication for Registration as a Sales Tax Vendor, and send it to the address listed in the instructions, 

at least 20 days before you begin conducting taxable business.  According to NYS tax publication 

750, if you engage in sales taxable business without having obtained a valid Certificate of Authori-

ty, you will be subject to a penalty. The maximum penalty for engaging in business without obtain-

ing a valid Certificate of Authority is $10,000, imposed at the rate of up to $500 for the first day 

business is conducted without having obtained a valid Certificate of Authority, plus up to $200 per 

day for each day thereafter. 

 

Other expectations of a business that collects sales tax include keeping sales records You must keep 
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records of every sale, the amount paid, and the sales tax that is due, if any. If you give a written 

receipt or other evidence of the sale to the purchaser, you must retain a copy of the receipt or 

other evidence. Otherwise, you must keep a daily record of all cash and credit sales in a day-

book or similar journal.  When you have a sales tax number, if you wholesale product to a busi-

ness exempt from sales tax, the purchaser must give you a properly completed exemption certif-

icate ST-120.  You must keep your records for a minimum of three years.  You must make the 

records available to the Tax Department upon request. 

 

One other point of interest relates to how you may list products for sale. This is outlined in 

NYS tax publication 34.  Where no written receipt is given to the customer at the time of the 

sale, the unit price method is allowed for sales.  The unit price is the total price charged, includ-

ing the sales tax. The customer must be made aware that the sales tax is included in the selling 

price of such sales. The vendor must visibly display a placard or sign stating that the selling 

price of all taxable items includes sales tax.  In addition, the vendor must distinguish between 

taxable and nontaxable items offered for sale. This may be done by such methods such as at-

taching labels to merchandise. When a vendor gives the customer a sales slip, or receipt,  the 

sales tax must be separately shown.  If the tax is not separately stated, the entire amount 

charged is considered the sales price of the property sold and is subject to tax. 

 

Sales tax issues can be confusing.  Make sure you have the best information available.   Sales 

tax publications are available at: http://www.tax.state.ny.us/pubs_and_bulls/publications/

sales_pubs.htm 

Forms most relevant to maple producers are also available at the Cornell Maple Webpage at: 

http://maple.dnr.cornell.edu/pubs/index.htm 

http://www.tax.state.ny.us/pubs_and_bulls/publications/sales_pubs.htm
http://www.tax.state.ny.us/pubs_and_bulls/publications/sales_pubs.htm
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12.8 FOOD LABELING 

This is a brief summary of the labeling regulations governing foods offered for sale in 
New York State.  It is not meant to be all inclusive of all of the labeling requirements. 
Prior to printing, it is strongly suggested that labels be submitted to this agency for re-
view. 

For specific information write to: 

State of New York 

Department of Agriculture and Markets 

Division of Food Safety and Inspection 

Attn: Economic Section 

10B Airline Drive 

Albany, NY 12235 

FSI-514 (Revised 5/01) 
 

Five Basic Label Requirements 

> Identity of Food in Package Form 

> Name of Manufacturer, Packer or Distributor 

> Place of Business 

> Ingredient Declaration 

> Net Quantity of Contents 

_____________________________________________________________________ 

 

> IDENTITY OF FOOD IN PACKAGE FORM 

a. The principal display panel of a label for a food in package form shall bear as 

one of its principal features a statement of the identity of the commodity by its 

common or usual name. 

b. Where a food is marketed in various forms (grated, sliced, diced, etc.) the 

particular form shall be considered as part of the identity statement. 

 

c. The statement of identity shall be present in bold type on the principal display 

panel and shall be in a size reasonably related to the most prominent printed 

matter. 
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> Name of Manufacturer, Packer or Distributor 

a. In the case of a corporation, only the actual corporate name, and this may be 

preceded or followed by the name of the particular division involved. 

b. In the case of an individual, partnership or association, the name under which 

the business is conducted shall be used. 

c. When the food is not manufactured by the person whose name appears on the 

label, a qualifying phrase such as "Manufactured for ______", "Distributed 

by _____", or other expression of facts, shall appear with the name. 

 

> Place of Business 

The place of business shall include the street address, city. State and ZIP code. 

However, the street address may be omitted if it is shown in a current city or 

telephone directory. 

 

> Ingredient Declaration 

a. The ingredients shall be listed by their common or usual name in descending 

order of predominance by weight, on a single panel of the label. 

b. The name of the ingredient shall be a specific name and not a collective name. 

1. If the ingredient is a designated spice, flavoring or natural color, it need 

only be stated as spices, artificial color or artificial flavor. Colorings 

subject to certification (FD&C) must be listed by their specific name, i.e. 

FD&C Yellow #5. 

2. If an ingredient used in the product conforms to a standard of identity or is 

a multi-ingredient product, its ingredients are required to be listed on the 

label. 

3. When blends of fats and/or oils are used, the common or usual name of 

each fat or oil used must be listed in parenthesis following the term 

vegetable shortening, animal fat or marine oil. 

4. If an individual fat and/or oil ingredient is used, not a blend, the common 

name of that product must be listed in the correct order of predominance. 

c. No abbreviations of an ingredient's common or usual name are permitted, 

unless explicitly provided for in the statutes. 

d. Water used in fabricated foods shall be declared on the label in its order of 

predominance. 

> Net Quantity of Contents 

a. The principal display panel of a label for a food in packaged form shall bear a 
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declaration of net quantity of contents. 

1. The declaration shall be expressed in terms of avoirdupois pound and 

ounce, volume, and/or numerical count. 

2. The declaration shall appear as a distinct item within the lower 30 percent 

of the principal display panel. The declaration shall be printed in boldface 

print or type in letters and numbers in a size in relationship to the total 

square inches of the principal display panel. 

 

Area of PDP    Minimum Type Size 

5 sq. inches or less    1/16 inch (1.6 mm/6 point) 

> 5 sq. inches, but < 25 sq. inches  1/8 inch (3.2mm/l4 point) 

> 25 sq. inches, but < 100 sq. inches  3/16 inch (4.8mm/20 point) 

 

3. The declaration of net quantity of contents shall be expressed in the 

following terms: 

a. Weight (one pound, but less than four pounds) expressed in ounces 

and followed by the largest whole unit in parenthesis, i.e. NET WT. 24 OZ 

(1 LB 8 OZ). 

b. Fluid measure (one pint, but less than one gallon) expressed in fluid 

ounces and followed by the largest whole unit in parenthesis, i.e. 20 FLOZ 

(1PT40Z). 

4. A separate statement of the net quantity of contents in terms of the metric 

system is required to appear on the principal display panel as part of the 

required declaration, i.e. NET WT 9 OZ (255g) or 9 FL OZ (266 ml). 

> General Label Information 

a. Principal Display Panel: 

The term "principal display panel" as it applies to food in packaged form 

means the part of the label that is mostly to be displayed, presented, shown or 

examined under customary conditions of display for retail sales. The principal 

display panel shall be large enough to accommodate all the mandatory label 

information required to be placed thereon with clarity and conspicuousness 

and without obscuring design, vignettes, or crowding. 

b. Information Panel: 

The term "information panel" as it applies to packaged food means that part of 

the label immediately contiguous and to the right of the principal display 

panel as observed by an individual facing the principal display panel. 

c. Labeling Information Requirements: 
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All information appearing on the principal display panel or information panel 

shall appear prominently and conspicuously, but in no case may the 

letters/numbers be less than one-sixteenth of an inch in height, except for 

those requirements previously addressed. 

d. Language: 

1. All required label information shall appear in the English language. 

2. If the labeling bears any statutory information in a foreign language, all the 

required labeling information shall appear in both the foreign and English 

language. 

 

e. Imitation Foods: 

If any food product is an imitation of another, and is nutritionally inferior to 

that product, it must be labeled "Imitation ___", with the space being filled 

in with the name of the food imitated, and with the word "imitation" in type 

of uniform size and prominence as used for the name of the food. 

f. Packaging: 

A package or commodity in packaged form means any commodity put up or 

packaged in any manner in advance for retail sale. This should include 

cellophane wrapped products kept in a closed display case, even if these 

products need to be weighed and priced at the time of sale. 

g. Nutrition Information: 

Information as to the requirements for inclusion of nutrition information on a 

label should be addressed to this agency. 
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13.1 Maple Flavors and Syrup Grading 

By Stephen Childs, Cornell Extension Maple Specialist 

All maple syrup is not created equal.  The flavors of maple syrup vary significantly from 

producer to producer, from various production systems, from different production areas, from 

year to year with a single producer and even from specific woodlots.  One only needs to serve 

as a maple syrup judge at a fair or maple meeting to experience the range of flavor diversity.  

These flavor distinctions can be part of developing customer loyalty as they find that another 

producer’s syrup is “just not the same”.  Sometimes the flavors are less pleasing and this can 

lead to difficulty keeping customers.  Noticeable and even severe flavor problems can often be 

identified and the cause corrected.  The recognition of off flavors and the severity of those fla-

vors is part of the rules and regulations for grading maple products in New York State. 

The New York State Agriculture and Markets Circular 947 “Manufacture, Distribution and 

Sale of Maple Syrup and Sugar” quite broadly describes how off flavors influence the syrup 

grade.  The rules define several flavor related terms.  First, “damage” means any defect that ma-

terially affects the appearance, edibility or shipping quality of the syrup or sugar.  Second, 

“serious damage” means any defect that seriously affects the edibility or market value of the 

syrup.  Badly scorched syrup, buddy syrup, fermented syrup, or syrup that has any distasteful 

foreign flavor or disagreeable odor shall be considered seriously damaged.  Third, “buddy fla-

vor or buddiness” is an unpleasant flavor characteristic of syrup or sugar made from sap collect-

ed from maple trees as they come out of dormancy.  For syrup to be labeled as Grade A for ta-

ble use it must have good flavor and odor, be practically free from damage and practically clear.  

No serious damage or buddiness is acceptable.  The rule also states that the syrup shall have a 

good maple flavor characteristic of the color.  For syrup to be labeled as Grade B for repro-

cessing or “Extra Dark for Cooking” it must have fairly good characteristic maple flavor, shall 

be fairly free from damage, fairly clear, and free from serious damage.  In other words a syrup 

that has a clearly identifiable off flavor would not be legally marketable as either Grade A or  

Grade B and could only be sold in bulk as substandard. 

 

Henry Marckres with the Vermont Agency of Agriculture, Food and Markets has pulled 

together some excellent information on maple syrup off-flavors, their likely causes, and tips to 

avoid these problems.  The following information has been edited from material he has written. 

 

Chlorine (Sodium) - A solution of chlorine and water has often been used to clean sap tub-

ing systems and storage tanks. When these systems were not fully rinsed afterward it would 

leave a  residue inside the tubing. Sap running the next season would "scrub" the tubing, putting 

varying amounts of sodium into the finished syrup.  A chlorine off-flavor often destroys the ma-

ple flavor and may have a salty flavor. 

 

Detergents - The only detergents that should be used in syrup production are ones that are 

approved for food use. Producers have often used products that are designed for home use, 

damaging the flavor of the finished product.  A detergent flavor in syrup may taste soapy, or 

have a perfume odor or flavor, depending on the type of detergent used and how much rinsing 

was done. 
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Paints - In the past, many producers painted the inside of galvanized sap buckets and hold-

ing tanks to prolong their useable life. Often these paints contained a fish oil base. This type of 

paint should never be used on any surface that is in direct contact with sap or syrup. The flavor 

derived from this material may have an oily taste. It is especially prevalent if the paint was not 

cured completely before using the bucket or tank. 

 

Metallic - This off-flavor usually is the result of prolonged storage in metal syrup cans or 

storing bulk syrup in poor quality metal barrels. Always check the interior condition of galva-

nized and epoxy coated barrels and do not use any with obvious rust or cracked epoxy. The rec-

ommendation for metal syrup cans is to only pack what will be sold in a three-month period.  If 

the exposure has been prolonged, the product may have a greenish tinge to it and it may taste 

"tinny". 

 

Plastic - The type of material that causes this off-flavor is most often a nonfood grade plas-

tic or a plastic not meant for exposure to hot syrup. Using the wrong type of pail to move syrup 

from the evaporator to the filter or packaging syrup in containers not designed for hot filling 

creates a bitter flavor or a flavor that tastes the way some plastics smell. 

 

Filters - There are several off-flavors that can be attributed to the way filters are 

manufactured or the methods used to clean and store them.  New filters: These are the type of 

filters that use the weight of the syrup to filter, usually a cone type or flat filter. During the man-

ufacturing process, these filters pick up and retain a slight chemical odor and flavor. Before use, 

they should be boiled in clear water and dried thoroughly. If not, they impart a chemical flavor 

to the syrup.  Previously used filters: Once used, filters should never be washed with any deter-

gent, as they may pick up detergent residue in the fibers. After the season is over, filters 

should be washed in water and dried thoroughly before storing in a dry location free of 

contaminating odors. Filters not dried thoroughly will mold, creating musty off-flavor when hot 

syrup is filtered through them the next season. Never store filters with mothballs, as this will 

create a chemical off-flavor. 

 

Defoamers - Many different products are used to reduce the foaming of the boiling sap dur-

ing evaporation. Commercially available vegetable fat derivatives, either liquid or powdered, 

butter, milk, or vegetable oil is often used. Only a small amount is needed to control foaming 

and using too much will create an off-flavor in the syrup. A defoamer off-flavor may taste like 

whatever was used for a defoamer or have a rancid taste. 

 

Chemicals - The technology used in producing syrup today often requires the use 

of powerful cleaners and preservatives. It is very important to follow the manufacturer's 

recommendations carefully and rinse thoroughly before continued use.  The off-flavor usually 

relates to the smell of the chemical used. 

 

Lubricants and Fuels - Care should be taken to avoid contamination of the sap or 

syrup from exhaust fumes or improperly operating equipment. Also, only food grade 

lubricants should be used in any pumps or equipment that comes in contact with sap or 
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syrup.  Off-flavors attributed to this type of contamination will taste and smell just like the 

contaminant smells. 

 

Musty - This off-flavor can become present in the syrup in two ways – from putting hot 

syrup through filters that contain mold or from poorly sealed containers.  The musty off-flavor 

tastes yeasty or moldy and usually has a moldy odor. 

 

Ferment - Fermented syrup usually develops from one of two problems with the 

product. If syrup has not been boiled enough to concentrate the correct amount of sugar, 

then the syrup may work like apple cider. At times, we find correct density syrup fermented and 

that is usually from syrup stored in barrels that have not been properly cleaned. Even barrels 

that have been previously steam cleaned may have moisture in them that have revealed yeast, 

mold, and bacteria in great numbers.  Syrup that is fermented will have a sickening sweet fla-

vor, at times a honey like similarity. Depending on the type of ferment, it may have an alcoholic 

or fruity taste.  Severe ferment may have a foamy appearance. 

 

Sour Sap - As the weather warms near the end of the sugaring season, sap left in a tank be-

gins to warm, basically beginning to spoil the sap. Syrup made from this sap has a ropy appear-

ance when poured. The flavor is very sour. 

 

Burnt Niter - When sap is boiled, minerals that are in the raw sap precipitate out 

of the solution and form niter that collects in the compartment in the front pan where the 

syrup is being drawn off. To prevent this from becoming a problem, the producer switches draw

-off sides as needed, or changes front pans if the evaporator is constructed in that manner. If this 

is not done, a build up occurs in the pan, creating a combination off-flavor.  The syrup will have 

a burned taste from the niter rising off the front pan and the syrup burning, and it will also have 

a niter flavor, which has a slightly fizzy affect like baking soda on the tongue. 

 

Scorch - This off-flavor is a burned flavor in the syrup. Operating the evaporator with too 

low a level of product in the front pan actually bums the syrup. 

 

Earthy flavor - Tapping into punky wood, dark colored or stained areas in the tree, or 

cracked wood produces syrup with this off-flavor. The flavor tastes and smells like garden soil. 

Care should be taken while tapping to avoid the potential for this problem. 

 

Metabolism - This is an off-flavor that is attributed to changes in the metabolism of the tree 

due to a warming of temperatures. This can be present at any time during the sugaring season, 

from the first run on. A metabolism off-flavor robs the product of most of its maple flavor. The 

resulting flavor has been described as woody, peanut butter, or popcorn. An almost cardboard 

like flavor may be present. A chocolaty smell may be detected. 

 

Buddy - Buddy syrup is usually produced during the late season, depending on the weather 

conditions present. The tree begins to produce buds, and the sap takes on a distinctive quality 

that is transferred into the syrup. Buddy syrup usually tastes chocolaty, almost a tootsie roll 

type  
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flavor. If very strong, it may take on a bitter chocolate characteristic. 

 

At the New England Grading School we had the opportunity to sample many of the off fla-

vors known to damage the maple syrup flavor.  Learning to identify these off flavors should be 

helpful to recognize the likely source of a production problem.  I would like to conduct similar 

schools in New York in the future but to be effective I need to have samples of off flavored syr-

ups.  I would love to accept donations of a gallon or less from any producer with some off fla-

vor batches available.  I’m not suggesting anyone purposely make some off flavor syrups but  I 

would be grateful for any sample you might be willing to donate. 
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13.2 Maple Grading in New York   
 

I recently attended the New England Maple Grading School in New Hampshire and came away 

with a better understanding of just how confusing this whole issue of maple grading can be.  

Since many states and provinces were represented there, our first task was to understand the 

different regulations.  The state and province regulations vary significantly and so do the defini-

tions.  Some states have no regulation at all. The USDA standards for grades of maple syrup are 

voluntary and violations are based only on incorrect grading of products.  States generate their 

own standards that are enforced by their agriculture or markets departments.  I can see why sell-

ing across state lines can be a major headache.  For instance, there is no “fancy” syrup in New 

York, but if light amber syrup produced in New York is sold in Vermont it must be labeled fan-

cy or it can be pulled off the shelf as improperly labeled.  Canadian syrup correctly graded as 

medium amber by Canadian standards and shipped for sale in New York could be pulled from 

the shelf here because by New York standards it should be classified as dark amber. 

 

Even the trusted thermometer cannot seem to give a universally accepted syrup product.  Not 

that the thermometer is wrong, the standards for finished syrup density differs from place to 

place.  In New York, syrup is of legal density when at or above 66% sugar or 66º Brix at 68º F.  

That would require a finish temperature of 7.1º F over the boiling point of water.  In Vermont, 

the lower limit is 66.9% sugar or 66.9º Brix at 68º F, this would require a minimum finish tem-

perature of 7.46º F over the boiling point of water.  Several states also place an upper limit on 

the density of syrup that can be sold.  New York does not have an upper limit.  In New York, a 

producer is free to make and market an extra thick syrup that would be pulled off the shelf as 

off grade if sold in Vermont. 

 

Grading for density 

 

Density testing with the hydrometer though reasonably accurate at measuring density is affected 

by temperature.  Density or thickness decreases as temperature increases.  The key issue when 

using a hydrometer to finish syrup is to make corrections for the temperature of the syrup being 

tested.  For instance, syrup that had a hydrometer reading of 67º Brix at 68º F would have an 

acceptable finish density.  However, if this same syrup were still cooling after boiling and tested 

at 120º F, it would read 64.6º Brix on the hydrometer. This reading could make one think it was 

not yet up to legal density if the temperature adjustment was being ignored. 

 

A very simple means of measuring density is with the hand held refractometer.  The concern 

here is that some models automatically adjust for the temperature and some do not.  Be sure you 

know which you have and adjust accordingly.  Even the units that automatically adjust for tem-

perature are for a limited range of temperatures, typically 60º F to 100º F.  I found on the manu-

ally adjusted refractometer I could throw off the adjustment thermometer by where I held it 

with my warm hands when taking the reading.  Also adjusting to the syrup temperature may 

take a little time, so an immediate reading may not be as accurate as waiting a minute or so.  

The hand held refractometer is also poor at reading hot syrup. This makes it impractical to test 

the density of syrup that is being boiled and nearing finish.  By the time the sample cools 

enough for a correct reading, the syrup being boiled has changed. I’m also learning that as I get 

older seeing some refractometer scales seems more difficult. 
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The new digital refractometer appears to be very easy to use, simple to read and automatically 

adjusted for temperature.  The first day of using this tool at the grading school was very disap-

pointing.  The various instruments did not agree and even a given machine was constantly 

changing its reading.  A discussion with a company representative did wonders.  We were used 

to placing just a drop or two of syrup on the hand held refractometer and continued that practice 

with the new digital tool.  We were advised to fill the sample well as full as possible using more 

like a teaspoon or two of syrup.  This change did wonders.  Following this change in the 

amount of sample used, all the machines were reading consistently. 

 

Grading for color 

 

The color and flavor of maple syrup were also very problematic to the grading school partici-

pants.  Color of syrup fortunately is consistent between all the states, the USDA and Canada.  

The color standards of US Grade A and Canada Number 1 are the same; however, the three 

subdivisions or classifications of this grade are not titled the same. 

The lightest classification of US Grade A is called light amber in New York and all other states 

except Vermont where it is called Fancy Grade Light, but Canada calls this classification extra 

light. 

 

The USDA standard and most states including New York say the flavor must be characteristic 

of the color.  In other words, a light colored syrup that for some reason carried a flavor normal-

ly associated dark syrup should be titled dark amber.  The interesting issue here is that to sell 

syrup in New York, the producer or packer is not required to list the classification (light, medi-

um or dark amber).  Only the fact that it is Grade A or Grade B “extra dark for cooking” is actu-

ally required.  If the producer chooses to list the classification (light, medium or dark amber) on 

the label, then what is in the container must meet that standard or it can be pulled as off stand-

ard. 

 

The only legal color standard used in New York is the “USDA glass color standard”.  The Ver-

mont temporary kit may be very helpful, allowing the producer to come very close to the proper 

classification but an inspector from New York Agriculture and Markets will have to test it 

against the USDA glass color standard according the current New York law.  At the grading 

school with various levels of light and a mix of color grading kits, we found the 33 of us occa-

sionally disagreed as to the color classification of some samples.  Many samples clearly be-

longed in certain color classes, others due to variation in the kits, light levels and individuals 

eyes were not so consistently assigned the right color. Having lots of light when grading is a 

must. There is much more to be said on the issues of color grading and flavors which I need to 

save for a separate article. 

 

We spent some time evaluating the performance of light transmission equipment, such as the 

Hanna meters.  We again were having some trouble getting consistent readings.  Some light 

transmission machines seemed to consistently read the samples slightly darker than machines 

made by other manufactures. Many times the same machine would give slightly different read-

ing on the same sample.  It was obvious that using the proper standard to calibrate these ma-

chines is very important.  Calibration, cleanliness of sample tubes, consistency of room and  
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sample temperature and clean storage of the equipment and sample containers all must be me-

ticulously managed.  Where the small plastic sample containers are used, they should only be 

used once or very carefully cleaned.  They must not be scratched.  Readings should be taken 

from each of the four sides of the sample and averaged to get results in which you can have 

good confidence.  The sample containers may have small scratches or defects that may change 

the reading from one or more of the sides, thus the need for an average of the reading from each 

side.  All this was very interesting except that light transmission is not a legal grading measure 

in New York.  New York has no standard for this.  In fact, Vermont is the only state that has a 

transmission standard.  Canada has a national standard.  That’s not to say the standards won’t 

change in New York in time but right now it doesn’t exist 

 

Overall the training was very helpful and useful.  If you sell only in New York you have just a 

few key things to remember.  Color grading is based on the USDA glass color standard which is 

closely mimicked by the Vermont temporary and other grading kits.  The color Grades in New 

York are Light Amber, Medium Amber, Dark Amber, and Extra Dark for Cooking.  Minimum 

density is 66º Brix at 68º F obtained by boiling sap to 7.1º F over the boiling temperature of wa-

ter.  Grade A syrup must be of good maple flavor, characteristic of the color, clean, practically 

clear, practically free of damage and free from serious damage. B grade syrup can be sold in a 

pint or larger container and must be marked with “Extra dark for cooking” and should be of 

fairly good color and flavor with no serious damage. For a copy of the New York grading law 

“Circular 947” and “US standard grades” go to the Cornell Maple Web Page http://

maple.dnr.cornell.edu.  If you sell outside of New York, I would be glad to assist you with un-

derstanding the regulations in other areas. 

 

 

Stephen Childs, Maple Extension Specialist, Cornell University 

http://maple.dnr.cornell.edu/
http://maple.dnr.cornell.edu/


 225 

Exercise Caution when Making Maple Confections 
Stephen Childs, New York State Maple Specialist 
 
Although maple sugar, maple cream and any number of other maple confections taste great and 

offer greater income opportunities for maple producers, getting injured in the process of making 

them is no treat.  Making maple confections involves handling very hot and very sticky sugar 

solutions.  This combination of hot and sticky can lead to very painful and debilitating injury in 

the event of an accident.  As we work towards having maple producers making and marketing 

more maple value-added products we want to also insure that people are not injured in the pro-

cess.  This article will outline worker safety information to help maple producers avoid costly 

mistakes.  The food service industry experiences the highest number of burns of any employ-

ment sector, about 12,000 each year. Cooks, food handlers and kitchen workers are all listed 

among the top 50 occupations at risk for on-the-job burn injury. 

 

Burns in the food service industry usually occur when: 

 Safety rules have either not been developed or are being ignored. 

 Shortcuts are taken in the interest of saving time or expense. 

 Persons become too familiar with their job and take unnecessary risks 

Workers are ill, tired or compromised by drugs or alcohol and unable to concentrate. 

 

Burn injuries to maple producers can result from contact with: 

 Hot syrup or liquids. 

 Steam from cooking or when a steam burst comes off when crystallization occurs while stir-

ring. 

 Hot finished product such as syrup, molded or granulated sugar. 

Hot surfaces - stoves, grills, ovens, pans, open flame or a hot thermometer or spoon. 

 

What can you do to protect yourself and your workers? 

Insist that each operator follow a safety dress code.  Some suggestions for that dress code are as 

follows: 

 Wear protective gloves or mitts, a non-absorbent apron and eye protection when moving 

containers of hot syrup. 

 Wear stout, non-skid, fully enclosed shoes or boots.  Open shoes, sandals and similar foot-

wear should not be allowed. 

Long pants to fully cover the legs should be required.  Shorts and skirts should not be allowed. 

 

Other suggestions: 

 Avoid reaching over or across hot surfaces and burners. Use barriers, guards or enclosures 

to prevent contact with hot surfaces. 

 Read and follow directions for proper use of gas and electrical appliances. 

 Keep pan handles out of walk-by areas and keep handles away from heat or flames of burn-

ers. 

 Open lids away from you to let steam escape safely. 

 Have a water bath handy to immediately cool any hot products spilled on skin. 

 Have a phone immediately available in the event a call for help is necessary. 

 Be familiar with common first aid actions to take in the event of an accident. 

13.3 
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