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Introduction 
Maple Syrup Grading 
 
 

Maple syrup is produced by concentrating the natural sugars found in maple sap through 
an evaporation process. This process produces characteristic colors and flavors associated with 
pure maple syrup. Grading maple syrup is an important part of preparing syrup for sale or using 
it in various maple products. Each different grade of syrup has a characteristic color and flavor, 
from a golden-colored, mild flavored syrup to a very dark syrup with a strong maple flavor. 
Different uses of syrup call for using different grades, depending on the intensity of the flavor 
required. Different value added maple products also may require different syrups for the best 
products. Syrup is graded by four basic characteristics: clarity, density, color, and flavor. Un-
derstanding the characteristics of the different grades of syrup allows producers to give custom-
ers the type of maple syrup and maple syrup products they desire.  As of the printing of this 
notebook not all states and provinces have yet adopted the new standard.  As a result some of 
the old grade information is still provided for comparison. 
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Main Benefits of Standardized Interna onal Grades 

 

 facilitates trade in North American 

1. World standard definition and uniform grading system  

2. Consumers will benefit from producers and packers placing greater emphasis on 
taste and keeping off-flavoured and otherwise defective syrups out of the retail 
marketplace 

3. Removal of U.S. Grade B, Commercial designations and Canada No. 2 & 3 desig-
nations which imply lower quality syrup (many consumers and ingredient users 
prefer these syrups) 

4. Both colour and taste descriptors on the label to assist consumers and ingredient 
users in purchasing syrup in accordance with their preferences  

 

Definition and Grading Standards: 

 Produced exclusively by the concentration of maple sap or by the solution or dilu-
tion of a pure maple product other than maple sap in potable water 

 Minimum soluble solids of 66%  

 Maximum soluble solids of 68.9%  

 Comply with federal and state/provincial standards for contaminants 

 Comply with other federal and state/provincial regulations and policy directives 
(e.g. labelling, standard containers, establishment registration) 

 Proper determination of grade and colour class 

 Traceable to batch (daily production) 

 

Quality Descriptors for Grade A  

 Uniform in colour 

 Intensity of flavour (taste) normally associated with the colour class  

 Free from objectionable odours and off-flavours 

 Free from turbidity and sediment 
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Grade A Maple Syrup—4 Classes 

Golden Color and Delicate Taste 
Pure maple syrup in this class has a light to more pronounced golden color and a delicate or 
mild taste. It is the product of choice for consumers preferring a lighter colored maple syrup 
with a delicate or mild taste.   Light transmittance not less than 75% Tc. 
 
Amber Color and Rich Taste 
Pure maple syrup in this class has a light amber color and a rich or full-bodied taste. It is the 
product of choice for consumers preferring a full-body tasting syrup of medium taste intensity.  
Light transmittance 50.0-74.9% Tc. 
 
Dark Color and Robust Taste 
Pure maple syrup in this class has a dark color and a more robust or stronger taste than syrup in 
lighter color classes. It is the product of choice for consumers preferring a dark colored syrup 
with substantial or robust taste.  Light transmittance 25.0-49.9% Tc. 
 
Very Dark Color and Strong Taste 
Pure maple syrup in this class has a very strong taste. It is generally recommended for cooking 
purposes but some consumers may prefer it for table use.  Light transmittance less than 25% 
Tc. 
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Processing Grade Not for Retail Sale  
 Any light transmittance 
 May be any color class 
 May contain off-flavors' (i.e. caramel, woody, buddy, burnt, etc.) 
 May be very  strong tasting syrup 
 Packed in containers of 20 liters (5 gallons) or larger 
 Cannot be sold at retail 
 May be used in food processing and non-food uses 

Label Concept – Grade A  
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Product Descriptors to Appear on the Product Label 
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Density 
Density 

The density of maple syrup refers to the concentration of the sugar in the finished prod-
uct. All grades of syrup must meet density standards in order to be marketed as pure maple syr-
up. The international grading system has a minimum allowable density is 66°Brix or 66 by 
weight of the soluble solids and an upper limit of XX °Brix . These requirements help reduce 
the likelihood that syrup will ferment and spoil or crystallize in the container.  The density of 
maple syrup is generally determined using one of two scales. The Brix scale is the one most 
commonly used to determine syrup density. For all practical purposes, the percentage Brix 
equals the percentage sugar in the syrup. A few states allow the use of the Baume scale for ma-
ple syrup density. The Baume scale relates the density of a liquid to a salt solution. Conversion 
tables can be used for Brix and Baume. See Appendix. 

Measuring Density 

Instruments for measuring maple syrup density are the thermometer, hydrometer, refrac-
tometer, and the hydrotherm. The thermometer can only be used to determine when syrup is 
finished when it is boiling and when compared to the current boiling point of water.  66 Brix at 
68º F would require a finish temperature of 7.1º F over the boiling point of water.  To produce 
syrup at 66.9% sugar or 66.9º Brix at 68º F would require a minimum finish temperature of 
7.46º F over the boiling point of water.  Automatic  take-offs are usually based on the use of an 
accurate well placed thermometer. The hydrometer is the most common instrument used by ma-
ple producers. A hydrometer is a glass instrument with a weighted bottom and a scale inside its 
glass stem and is floated in the syrup to determine density. It is very important to know the tem-
perature of the syrup before using the hydrometer. Most hydrometers are marked with two red 
lines, one at 59° Brix or 32° Baume, and the other at 66.9° Brix or 36° Baume. These red lines 
relate to different and critical temperatures of the syrup. The upper red line relates to syrup di-
rectly from the evaporator at approximately 212°+ Fahrenheit, and the lower red line corre-
sponds with 60° or 68° Fahrenheit depending on the maker. The maple producer can take syrup 
directly from the evaporator into a hydrometer cup, a narrow tall metal cylinder, float the hy-
drometer and read the scale directly. Also, when the syrup temperature is 60° or 68° Fahrenheit, 
the reading is direct using the lower red line. Any deviation from these temperatures requires a 
temperature reading to be taken and a temperature compensation chart to be used. See Density 
Handouts. Maple producers use a variety of thermometers for this test. 

Hydrometers should be kept clean and free of deposits. During use, they should be kept 
warm, usually done by soaking in hot sap in a hydrometer cup. The hydrometer should be 
checked annually for accuracy using a testing solution or by comparing with other hydrometers. 
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temperature reading to be taken and a temperature compensation chart to be used. See 
Density Handouts. Maple producers use a variety of thermometers for this test 

Hydrometers should be kept clean and free of deposits. During use, they should be kept 
warm, usually done by soaking in hot sap in a hydrometer cup. The hydrometer should be 
checked annually for accuracy using a testing solution or by comparing with other hydrometers. 

Refractometers measure the density of syrup by measuring its refractive index related to 
the amount of dissolved solids (sugar). A drop of syrup is applied to a glass window in the re-
fractometer and the density is determined by looking through the opposite end of the instrument 
at a scale. A dark line will cut across the scale, determining the density reading. 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 
temperature are for a limited range of temperatures, typically 60º F to 100º F.  On the manually 
adjusted refractometer you can throw off the adjustment thermometer by where it is held with  
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. However most refractometers are automatically 
temperature compensated, so the reading is direct. These instruments work well for syrup that is 
near room temperature and are commonly used in retail inspections and maple syrup competi-
tions. When used for hot syrup (180°+ Fahrenheit), the reading may not accurate enough for 
precise density measurement.  Digital refractometers can also be used for maple syrup.  Be sure 
the well is full of syrup when taking a reading on a digital refractometer. 

Hydrotherms are special liquid-filled hydrometers that automatically adjust for tempera-
ture. The density reading is taken by aligning the top of the liquid column with the level of the 
syrup being tested. Drawbacks to the use of hydrotherms include the fact that they are not cali-
brated to determine how much too light or too dense the product is. Also, it is very important to 
keep them warm during use and allowing them time to acclimate to the temperature of the syr-
up being tested. As with standard hydrometers, care must be taken to keep the instrument clean 
and free of deposits. See Appendix for more information on hydrometers. 

The higher the density of syrup the less syrup is made from a given amount of sap.  For 
example a producer making 66 gallons of syrup at 67 Brix could have made 67 gallons if it had 
been finished at 66 Brix.   
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Filtering and Clarity 

Syrup filtration and clarity 
 Maple syrup is produced by concentrating the sugar in maple sap through evaporation.  
Concentration results from boiling the sap and reducing the water content.  The maple flavor 
and color are the result of evaporation by boiling.  Along with the concentration of sugar during 
evaporation other compounds present in the sap increase in concentration.  While these non-
sugar components are present in very small quantities in sap, evaporation can increase their 
content to significant levels.  When maple sap is boiled, the process causes the sugar in the sap 
to be concentrated, excess water to be evaporated and some of the minerals in the sap to be-
come suspended solids. These solids are known as sugar sand or niter and give the syrup a grit-
ty texture and a cloudy appearance. It is very important to remove the niter from the syrup as 
leaving it in may cause the syrup to have an off-flavor. This off-flavor can be described as cre-
ating a baking soda affect on the tongue. Also, in the international standard, it is a law that syr-
up must be clear and free of niter. 
The amount of niter or sugar sand is not the same in all syrups. It is theorized that the amount of 
niter can be attributed to soil types, site factors, and weather conditions, though these relation-
ships have not been proven. It certainly appears that the amount and types of niter have a corre-
lation with the amount of sap flow, governed by weather conditions. It will vary from year to 
year as well as during the season.  It will also vary from one sugagrbush to another even with in 
the same season.  Factors responsible for the amount of mineral  compounds in maple sap are 
not completely understood.  Apparently soil and site factors upon which the maple trees are 
growing contribute.  Weather conditions affecting the soil moisture level and ground water pH 
are likely involved. 
 The composition of sugar sand is outlined in a table further along in the section but it is domi-
nated by calcium and magnesium salts of malic acid.  These salts become suspend in the con-
centrating sap because they are less soluble than the sugars and fall out of solution and become 
temporarily suspended in the cooking syrup.  Some will collect on the bottom and sides of the 
evaporator, the rest will need to be filtered from the syrup.  Sugar sand can occur in various 
forms ranging from a nondescript oily substance which is dark in color to a fine grained crystal-
line material which is light in color.  The color of the suspended sugar sand can cause syrup to 
appear cloudy or darker in color than it actually is.   

 
There are two methods of removing suspended materials from maple syrup. These involve sedi-
mentation or settling, and filtration. There are advantages and disadvantages to each method 
and producers should choose the method that works best for his or her situation.  Syrup which is 
to be marketed commercially must have all suspended precipitates' removed.  Clarification by 
filtering is necessary to meet the international standards.  Two methods of removing suspended 
materials which involve sedimentation and filtration systems. 
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Sedimentation 
In the past, many producers used a sedimentation or settling process to clarify maple syrup.  
Sedimentation has several disadvantages and is not commonly used by commercial producers.  
Sedimentation consists of placing finished syrup in a large container and allowing the suspend-
ed material to settle out.  This process may require a long time ranging from a few days to sev-
eral weeks.  Sedimentation is effective for removing most suspended material , however, some 
very fine particles may remain suspended.  When the syrup in the settling tank indicate the syr-
up is clear, the syrup is carefully removed.  Before packaging, it must be reheated to 180 de-
grees F to ensure a sterile pack.  This reheating may darken the syrup resulting in a reduction of 
grade and may initiate new sugar sand forming in the syrup, especially if heated much above 
180.   
 
Filtration 
Filtration involves pouring or forcing finished syrup through a filter or series of filters to re-
move all suspended particles.  Syrup[ may be filtered either through a gravity system or a 
pumped pressure system.  When done correctly either process will result n effective clarifica-
tion. 
 
Gravity filtering—Gravity filtering systems are of two types, cone and flat filters.  The cone 
filters uses a cone shaped wool or Orlon felt bag or cone which is suspended over a  container.  
Hot syrup from the evaporator is poured into the  filter and allowed to flow into the collection 
container.  To speed up filtering several cones may be hung over a single collection container.  
Often the collection container will have the capacity to keep the filtered syrup hot (180 F) and a  
canning spigot so canning is accomplished with the same equipment.   
Flat filters consist of a wool or Orlon felt sheet which is placed over a hardware  cloth screen.  
Hot syrup is poured on the filter and allowed to pass through to the collection tank below.  As 
with the cone filters the collection container is usually equipped to keep the syrup hot and has 
the spigot for directly canning the filter syrup.   As syrup passes through the filter sugar sand 
collects on the face of the filter reducing the rate that syrup is being filtered.  Eventually the fil-
ter will become clogged and must be cleaned.  To prolong the period of use between washings 
it is recommended that a pre-filter be used.  Paper or nylon pre-filters are available which can 
be placed on top of the felt filter.  When accumulations of sugar san build up, the pre-filter is 
either replaced or removed, washed and reinstalled.  This process will extend the life of the felt 
filter and will increase the rate at which filtration occurs. 
While different techniques are used to wash filters, many producers use a system which at-
tempts to keep the syrup side of the filter from coming in contact with the accumulated sugar 
sand material.  Before washing the sugar sand is carefully scraped off.  Then, water is forced 
through the filter from the syrup side to the sugar sand side.  When all sugar and has been re-
moved the filter is washed and allowed to dry.  In the washing process it is important not to use 
chlorine bleach, scented detergents or other washing aids which might impart an off flavor to 
finished syrup.  Between seasons, filters should be stored in a clean, dry place.  Filters should 
not be exposed to moth balls or other aromatic substances, or these odors and flavors may be 
transferred to the syrup.  
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Filtering Rules - Gravity  
•Pre-filters (both "cone" type or "flat type" filters) save labor. When used, the felt filters may be 
in service longer between cleanings. Wash and dry pre-filters often in pure, hot water. 
•Pre-filter are usually paper. 
•Old, threadbare filters cause cloudy syrup. Holding filters up to light will reveal filter prob-
lems. 
 A typical orlon filter has openings in it which are about 40 microns in size. If the syrup is too 
watery and not boiled enough, the sediment has not had a chance to fully precipitate out and 
will pass through the filter with the watery syrup. Go the other way and make your syrup too 
thick and nothing will go through the filter, not even the syrup. The syrup needs to be hot, the 
hotter the better and as close to 66.5 brix as possible.  
•if the syrup cools below 180 degrees F during the filtering process, heat your syrup to the rec-
ommended 180 to 200 canning range. Care must be taken so that the syrup is not overheated, 
however. Syrup heated beyond the 200 degree F. mark is likely to produce more sugar sand and 
needs to be re-filtered. 
•DO NOT store filters in moth balls, cedar closets, airtight containers, or near scented materials. 
•CLEAN filters thoroughly, dry thoroughly, and store in a cloth bag in clean, dry, airy, storage.  
•CHLORINE BLEACH should NOT be used to clean filters. In spite of repeated washings, 
rinsings, and airings, filters which have been washed with bleach impart off-flavors to syrup. 
•Scented cleansers, fabric softeners, and "dryer sheets" should NOT be used. 
•New filters and pre-filters must be thoroughly BOILED in CLEAN water (not in sap pans) and 
AIR DRIED (in the sun if possible.) 
•Use the "SNIFF" test to provide an added check for your filters. Musty old filters, and new 
chemical-smelling filters should NOT be used.  
•Filters can impart off-flavors to syrups, making the product unfit for sale. 
•Filter HOT syrup (210 degrees F.) IMMEDIATELY after removal from the pan. Do not stir 
syrup through the filter.  Not this hot when reheating. 
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Pressure Filters—For producers who process relatively large volumes of syrup or for those 
who do not want the bother associated with gravity filters, pressure filtering units are available. 
Pressure units are capable of filtering finished syrup quite rapidly and at the same time, pro-
ducing a product of the highest clarity.  Pressure filters consist of a mechanical pump, usually 
gear pumps or diaphragm pumps, which forces the syrup trough a series of filter plates and 
disposable filter pads.  Before pumping finished syrup through the filter a small amount of fil-
ter aid, diatomaceous earth (DE) is added to the finished syrup.  This product increases the ef-
ficiency and speed of the filtering by catching suspended sugar sand .  Care must be exercised 
in assembling filter plates and pads to ensure all syrup is forced through the press.  Likewise, 
pump pressure must be carefully regulated to avoid rupturing the filer pads.  Guidelines for use 
of filter presses are provided by the manufacture of these units.    
 
Filter Press 
 
•Syrup is pumped through the filters 
•You know you need to change filters when the pressure goes up. 
•Filter Aid is used to increase the life of the filter papers 
•Surface to built DE cake 
•Use correct size 
•Match inlet and outlet holes 
•Moisten papers to hold place during setup 
 
Filter Aid   
•Diatomaceous ear th is skeletal remains of diatoms, a diverse ar ray of microscopic, single
-cell algae. Diatomite products have an inherently intricate and highly porous structure com-
posed primarily of silica. 
 
Filter Paper and Diatomaceous Earth 
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•A paper filter has paper fibers with a width of about 20 microns . These fibers form a "mesh" 
through which only objects that are smaller than the openings in the mesh can pass.   Diatoma-
ceous earth, made up of diatoms that are 15-30 microns in diameter, cannot pass through this 
paper fiber mesh. •When you pump syrup and diatomaceous earth through the paper filter, the 
syrup can go through the filter, but the diatoms are too large.  
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 Normal operating pressure for a 10” plate press with seven plates is between 0 and 20 psi  
 Watch for spikes in the pressure, generally do not exceed 50 to 60 psi 
 Opening the bypass value will reduce pressure but will also reduce filtration rate  
 A general rule of thumb is to clean your press if the bypass valve is used  
 
There are grades of diatomaceous earth:  
Here is a report from one of the research on DE cooperators: 

Maple Producer Comments: 

Example 
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•Always use food grade grease and dispense it using a grease gun that is only used for this pur-
pose 
Do not run the pump with out fluid.  This causes excessive wear and tear.  
If you reheat cold syrup for canning, you may want to re-filter that syrup as you may create new 
mineral sediment, this is especially important when canning into glass . 
When reheating syrup for canning you may want to avoid heating to over 200ºF as excessive 
heat can induce significant sediment and further darken the grade . 
•Experiment to find the exact amount of filter aid (Diatomaceous Earth) needed to filter the syr-
up. 
•Filter papers should be changed when pressure builds up. 
•Surface to built DE cake 
•Use correct size 
•Match inlet and outlet holes 
•Moisten papers to hold place during setup. 
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Grades of  
Diatomaceous Earth 

 

Do not use garden grade  or 
swimming pool grade diatoma-
ceous earth to filter syrup.  
Even though these may be less 
expensive and work well for 
filtering, they may contain min-
erals and contaminants not ac-
ceptable  for use with filtering 
food.  Always use food grade 
filter aid.   
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Color 
Color Grading 

Using color to grade maple syrup is recognized in the United States and Canada by Fed-
eral regulations and standards. Most states follow the international color grading system for 
light transmittance.  Grading can be done with spectrometer based equipment or with a visual 
grading kit.   

Grading Kits 

There are two types of visual color comparators used for grading maple syrup. A perma-
nent color grading kit is made of a set of colored glass windows that correspond to specific 
light transmittance. A temporary color grading kit is made by using colored glycerin in bottles 
to compare to samples of maple syrup. Each kit has drawbacks. The permanent kits are very 
accurate, but costs several hundred dollars. The temporary kit is inexpensive but the color of 
the standards may fade over time. With this type of kit, it is very important to remember that it 
is an inexpensive guide and not an approved standard. Also, to prolong the accuracy of this kit, 
it must be kept cool and in a dark location when not in use. 

When using either visual comparator, it is important to remember that the color stand-
ards are the minimums of the color grade. That means the color of the syrup sample must be 
equal to or lighter than the standard to be that grade. Many maple producers mistakenly decide 
the grade is the color to which their sample is closest. That is not the proper way to use any of 
these kits. Another very important thing to remember is to use good light when using these kits. 
A clear sky or a fluorescent light is the best lighting to use. Trying to color grade indoors or us-
ing a standard light bulb may result in an inaccurate color grade. 
 Another method of determining color grade is using an instrument called a spectropho-
tometer. A spectrophotometer determines the light transmittance of a sample of syrup in an op-
tical cell inserted in the unit. Careful calibration must be done before use to assure an accurate 
reading. Spectrophotometers have been successfully used in laboratory settings for many years. 
One concern of its use in sugarhouse situations is that the sample must be completely clear of 
any bubbles or turbidity. Any variation will result in a reading darker than the actual grade of 
the syrup.  Cold syrup may also test darker than syrup that is hot.  Using the proper standard to 
calibrate these machines is very important.  Calibration, cleanliness of sample tubes, consisten-
cy of room and sample temperature and clean storage of the equipment and sample containers 
all must be meticulously 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 read-
ing from each side.   
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Guidelines for visual color grading of maple syrups 
Brian Chabot and Steve Childs 

 
Why color grade? 
In the US, maple syrup is usually sold by color classification. The primary distinction between 
Grade A and Grade B, or Extra Dark for Cooking, syrups is color. Producers are not required to 
color classify within Grade A, though it is almost always done. The main reason that color is 
used is that it has some general relation to the intensity of maple and other flavors in the syrups 
and is more easily measured than is flavor. This allows the consumer to choose syrup that 
matches their flavor preference. 
 
The color grade of most syrup samples will be easily determined. When the syrup is very close 
in color to the visual color reference, determining grade can be difficult. These situations re-
quire an understanding of how visual grading works and what conditions improve your chance 
of a correct grade determination. 
 
What visual grading kits are available? 
The most common method for color grading is to compare the syrup sample with a set of visual 
color references. The USDA developed a set of glass color references that do not change with 
time. This is standard reference for USDA and several state regulations. The USDA glass kits 
are no longer manufactured in the US. Three options are currently available: a new USDA kit 
using plastic color references, the Lovibond kit, and the Vermont Temporary Kit. There are a 
number of older kits (Berliner, Grimm, etc) that are still in use. Lovibond uses glass filters in 
replaceable color wheels for USDA, Vermont, and Canadian color grades. The Vermont Tem-
porary Kit uses caramel in glycerine solutions that are matched to the USDA glass standards. 
 
Different types of grading kits can give somewhat different results. This is in the nature of how 
the kits are constructed and how our visual system functions. 
 
Advantages/disadvantages of the several kits. 
USDA glass- As noted above, this is the current standard. If you have one, take good care of it! 
These kits use a relatively inexpensive and reusable 1 oz glass bottle as the sample container. 
The space between samples, although small, can make close comparisons more difficult than 
the Lovibond. 
 
USDA plastic- This replaces the older glass kit. It has two design flaws. The plastic color refer-
ences are easily scratched and the samples and references are placed quite far apart making it 
difficult to compare. The 2 oz sample bottles that come with the kit are poorly made. 
 
Lovibond 2000 Comparator- Although more expensive than other kits, it is the only currently 
manufactured kit with permanent glass and it places the samples next to each other visually 
making color comparison quite easy. The glass cuvette is expensive and unique to the kit. It 
seems to grade a little darker than the USDA glass kit, but is approved by the USDA. 
 
Vermont Temporary- This is the least expensive in initial purchase, but needs to be replaced 
every year. It uses a caramel/glycerine solution matched to the USDA glass standard. The sam-
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ple bottles are relatively inexpensive and are reusable. It gives results very close to the USDA 
kit with white light, but the two kits react differently to colored light. 
 
Use the container intended for the kit 
Each kit is calibrated with a particular container. The path-length of light through the sample 
determines the amount of light that you see in comparison with the standard. 
 
Temperature is important 
The density of color will change with temperature as the syrup density changes. It will be light-
er at high temperatures and darker at low temperatures. All kits are calibrated at “room temper-
ature,” which is considered to be around 68oF. Five degrees on either side may not matter, but 
you shouldn’t determine final grade at canning temperature or at very low temperatures. 
 
Light quality is important too 
The USDA and Lovibond kits are intended for use against a true white light (these are expen-
sive) or a clear northern sky. The color quality of the background light will affect the color ap-
pearance of the syrup, sometimes substantially affecting the grade decision. Grading against 
green (forest) and brown (sugarhouse walls) should be avoided. If you must use electric light, 
consider using a 100watt incandescent bulb. 
 
The Vermont Temporary Kit 
This kit is designed for use for one year and we recommend that all the instructions be followed 
about storage and replacement. 
 
Close calls 
When a syrup sample is very close to one of the standards, it may be best to put it in the darker 
grade. There are several reasons for this. If the syrup is hot, it will become darker as it cools. 
Syrup will darken over time in storage. Two observers may make different grading decisions 
because our eyes and color acuity are different. And different types of visual graders will pro-
duce slightly different decisions, as noted above. 
 
Keeping a reference sample 
It is good practice to retain a sample of each batch you can and store it in the freezer. This will 
help if any questions arise about the color, density, or flavor of syrups that are distributed. 
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Guidelines for maple syrup grading with a Hanna meter 
 

Brian Chabot and Steve Childs 
Cornell Maple Program 

Cornell University 
 
Maple color classification can be done with visual grading or spectrophotometricly using the 
Hanna meter. Both methods must be used properly to achieve the correct results and both meth-
ods are subject to errors that you need to be aware of. 
 
A spectrophotometer has a source of light that passes through the maple sample and is meas-
ured by a detector. It is necessary to use a limited part of the light spectrum that is absorbed by 
maple syrup. In the Hanna meter cut-off filters narrow the light color used. 
 
The Hanna meter is a sensitive piece of equipment that should only be used at “room tempera-
tures,” approximately 50-80 F. It is not designed to be used at near-freezing or freezing temper-
atures. Also, the syrup color density varies with temperature (is lighter at high temperatures), so 
the syrup also should be at room temperature when measurements are taken. This is necessary 
for visual grading also. 
 
The meter should be protected from dust and dirt when it is being used and when it is stored. 
Accumulated dust will reduce its accuracy. 
 
Syrup samples are placed in plastic cuvettes. Care must be taken not to scratch or get finger-
prints or dirt on the optical surfaces of the cuvette. As noted above, the syrup should be at room 
temperature when measurements are made. The small syrup volume in the cuvette will equili-
brate to room temperature in 15-30 minutes, depending on the initial temperature difference. 
 
The Hanna meter needs to be zeroed using a cuvette filled with glycerin. Glycerin is used be-
cause it bends (refracts) light in about the same way as does a sugar solution. The cuvette does 
not need to be filled to the top because the light path is through the lower half of the cuvette. 
Keeping glycerin or syrup below the top will help prevent fluids from spilling into the sample 
compartment. 
 
The cuvette should be placed in the sample holder and the cover placed over the holder to ex-
clude light. The reading is then taken by pressing the read button. The values shown are trans-
mittance (T), the percent of light passing through the sample compared with clear glycerine. We 
recommend taking a second reading after turning the cuvette 90o in the sample holder. This will 
be a check on imperfections in the plastic cuvette. The two readings should be within 1-2 units 
of each other. If they are not, look to see if the cuvette is dirty or scratched or if there is a prob-
lem with the syrup sample. Don’t expect the two readings to be exactly the same (see more on 
this below). If the two readings are too different from each other, then you should try a new syr-
up sample in a new cuvette. 
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Variation in the readings 
 
An electronic meter with digital readout may suggest that the readings are more precise and ac-
curate than visual grading. This can be misleading because all methods, including visual meth-
ods, are subject to errors. Here are some sources of variation in the values you get for a syrup 
sample. 
 
 Electrical noise in the circuits and variation in light output of the light source. This means 
that even successive readings on the same sample in the same orientation will be different by 
small amounts. 
 Different meters will give different readings. In our tests these differences are small (1-3 
units) for well-maintained instruments. 
 Imperfections in the cuvette, scratches, dirt and debris in the syrup.  These can produce dif-
ferent readings when the cuvette is re-oriented in the sample holder. 
Syrup that is too hot or too cold. The transmittance change between hot and room temperature 
syrups are quite large and you can watch the %T values change and stabilize as the syrup reach-
es room temperature. 
 
Because variation in readings is normal, do not use the Hanna meter or visual kits to make close 
calls. If the syrup is within 2 units of the transmittance values that divide grades, it could easily 
be on either side of the line with another meter or another grading technique. Also syrups get 
darker with age. For these reasons, our recommendation for syrups close to the line is to put 
them in the next darker grade. 
 
Transmittance values and grades 
 
Canadian syrup grading adopted spectrophotometric transmittance as the method to differenti-
ate syrup grades. The Hanna meter uses these Canadian transmittance values and it is the best 
way to grade syrup intended for sale in Canada. However, in the United States, the USDA per-
manent glass visual reference is still the standard method to establish syrup grades. The USDA 
kit is no longer manufactured. The most critical problem relative to use of the Hanna meter in 
the US is that the Canadian transmittance values do not correspond with the USDA grading kit. 
This difference was first discovered in 1983 and we have confirmed this in more recent tests. 
 
To make the Hanna meter transmittance values correspond with the USDA kit, we recommend 
adopting the following guidelines: 
 
Syrup Grade Classification  %Light transmittance 
Light Amber    Not less than  62 
Medium Amber   Not less than 50 
Dark Amber    Not less than 36 
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Potential Discrepancies in Applying U.S. and Canadian Syrup Color Standards 
Extension 

 
Maple Syrup Digest 
L. D. Garrett Forest, M. F. Morselli, W. L. Jenkins 
Vol. 23, No. 4 
December 1983 
 
This research was undertaken in cooperation with the University of Vermont while the senior 
author was forest economist and W. L. Jenkins was a chemist at the George D. Aiken Sugar 
Maple Laboratory, Northeastern Forest Experiment Station, Burlington, Vermont. 
 
Abstract 
 
With both the U.S. visual method and the Canadian spectrophoto metric method, we color-
graded 120 maple syrups produced and graded in Vermont and 53 syrups produced and graded 
in Canada. Results indicated that the spectrophotometric measure of variation corresponding to 
each of the U.S. visual grades is lower than that specified in the Canadian standards. 
 
Introduction 
 
Standards for maple syrup products are established to ensure their proper manufacture and to 
provide consumer information. Today, all maple syrup grading systems in the U.S. use visual 
comparison with either glass-chip or caramel-glycerol solution color comparators as standards 
(Table 1). The judgment is not made using a spectrophotometer. However, the visual standards 
were developed using a spectrophotometer. Percent light transmittance (% T) values of not less 
than 75.0, 74.9 to 60.5, and 60.4 to 44.0 correspond to U.S. Grade A--light, medium, and dark 
amber, respectively (USDA 1979). 
 
Table 1.--Current U.S. and Canadian Federal standards for table grade maple syrups 

  
 
 
 
 
 
 
 
 
 
 
 
 

In Canada, two grading systems exist, a federal system and one for the Province of Quebec. All 
other provinces use the federal system. Both the Quebec Provincial and Canadian Federal regu-
lations specify that the spectrophotometer is the official standard. But, producers use permanent 
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glass and caramelglycerol visual kits for unofficial field grading. Both Canadian and Quebec 
standards specify not less than 75.0, 74.9 to 60.5, and 60.4 to 44.0 % T for the three table 
grades of syrup (Agric. Canada 1977, Quebec MinisterAgric. 1980) (Table 1). 
 
Evaluation of Visual and Spectrophotometer Standard 
 
Examination of pure maple syrup visual and spectrophotometric standards has revealed a dis-
crepancy in application. Morselli and others (1982) found that a glass chip or corresponding 
caramel-glycerol solution and pure maple syrup, which visually look the same, give different 
readings in a spectrophotometer. 
 
To investigate the phenomenon, 173 standard density (66°Brix) samples of filtered pure maple 
syrups, representing the three table grades, were packed in glass bottles directly from producers: 
120 from Vermont and 53 from Canada. Percent transmittance values were determined on all 
syrups at a wavelength of 560-nm in a dual beam spectrophotometer with a pair of optically 
matched quartz cuvettes with a 10-mm light path. Chemically pure glycerol was used as the 
100% T reference. 
 
Visual grading was accomplished with an official USDA permanent glass color comparator us-
ing daylight illumination (Willits and Underwood 1961). Measurements were made at room 
temperature on clear syrup samples with no air bubbles. 
Visual grades were determined by the consensus of three people experienced in the color grad-
ing of maple syrup. Independent instrument light transmittance values were obtained by persons 
not involved in visual grading. 
 
The original grade of all syrups used in the analysis was verified. The 53 Canadian syrups were 
verified with a permanent glass color comparator. These were also the methods used in grading 
the syrups originally. No color grade changes had occurred in any syrup after packing. 
 
The 173 syrup samples were graded again using a permanent glass-chip color comparator. Each 
of the colorgraded syrup samples was tested in a spectrophotometer for its % T. 
 
The % T of all syrup samples in each of the three table grades was then statistically analyzed. 
The results revealed a discrepancy between visual and spectrophotometric grading. 
 
Results 
 
Figure 1 presents a summary of the statistical analysis of the % T of all syrups graded visually 
as Grade A--light, medium, and dark amber. For each visual grade category, we determined the 
mean and standard deviation of % T. 
 
Figure l. Means and standard deviations of the spectrophotometric values of 173 maple syrups 
visually graded into the three table grades. 
 
The three dark lines in Fig. 1 represent the % T "mean" (midpoint cross), and "one standard de-
viation" from the mean for all syrups visually graded into each of the three table grades. The 



 61 

"standard deviation" measures the spread of the values around the mean. For a normal distribu-
tion of values, 68% are within one standard deviation of the mean. For example, the mean % T 
for all syrups which visually graded light amber was 78.1 (Fig. 1, cross line on the highest dark 
vertical line). The mean is above 75.0% T, which is the lowest % T to qualify a syrup as light 
amber. However, many syrups which visually graded light amber actually graded lower using 
the spectrophotometer. 
 
The darker the syrup is, the greater the discrepancy. For example, the mean for syrups visually 
graded medium amber is 57.5% T. This is below the minimum standard spectrophotometer 
reading for medium amber (60.5% T). 
 
Almost all syrups graded dark amber visually would be Grade B using the spectrophotometer. 
That is, the mean (33.9% T) plus one standard deviation of all visually graded dark amber syr-
ups actually fell below the minimum spectophotometer value for dark amber (44.0% T). 
 
Conclusions and Recommendations 
 
Our analysis has revealed a discrepancy in applying color standards to maple syrup grades. The 
source of the problem is that a syrup and a caramel-glycerol solution and/or glasscolor compar-
ator of the same color (determined visually) will not necessarily have the same % T at a given 
wavelength as measured by a spectrophotometer. The discrepancy results because the syrup and 
caramel 'have slightly different spectrums. Syrup will look darker to the spectrophotometer than 
it will to the eye in comparison with either of the currently used color comparators. 
 
Two approaches could be taken to resolve the problem: 
1 . Establish the glass-chip color comparator as the universal standard for color grading. 
The use of caramel- glycerol standards should be discontinued because of their tendency to 
fade. 
2. Change the % T standard to accommodate the different spectrums for caramel and syr-
up, and continue to use both the glass-chip color comparator and the spectrophotometer. 
 
The most practical approach would seem to be establishment of the glass-chip visual-color 
comparator as the universal standard. It is the most widely used and understood system, is easi-
est to apply, and is less expensive than the spectrophotometer. It is the U.S. Federal standard 
and is included in the latest Federal Canadian maple products regulations as an unofficial alter-
native to the spectrophotometer. 
 
The second alternative would require a change in spectrophotometric values to accommodate 
spectrum differences between caramel and syrup. To accomplish this, new % T values must be 
used for a 10-mm rectangular cell at 560-nm wavelength. The % T values derived in this study 
are presented in Table 2. 
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Table 2.--Suggested revised light transmittance for maple syrup grades to accommodate 
spectrum differences between caramel-glycerol solutions and pure maple syrup 
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Flavor 
Flavor Grading 

Flavor is one of the most unique characteristics of maple syrup. Syrup flavor can be af-
fected by soil type, weather conditions, tree health, method of evaporation, and many other fac-
tors that determine how the sap is transformed into maple syrup. Each grade of syrup has 
unique flavor characteristics that consumers look for when purchasing their choice of syrup. It 
is personal preference that determines which grade of syrup is, in each consumer's eye, the best. 

When flavoring maple syrup, start with a clean palate by rinsing your mouth with water. 
Smell the sample first - sometimes your nose can help in flavor grading maple syrup. Take a sip 
of maple syrup and let it thoroughly coat your tongue before swallowing. This method helps in 
determining if the syrup is of good quality or contains any off-flavors. 

Another aspect of flavor grading is preparing samples of maple syrup and products for 
contests at fairs, field days, etc. Maple producers are proud of their product and enjoy compet-
ing with other producers. See the Appendix for a list of helpful hints in preparing products for 
entry in these contests and for more information on off-flavors. 
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Maple Syrup Off-Flavors 

By Henry J. Marckres 

Maple syrup has a unique flavor that sets it apart from other specialty foods. It's character-
istic for exhibiting different subtle flavors depending on when it was produced, where it was 
produced, and, at times, how it was produced make it a product that everyone, regardless of 
their taste preferences, can enjoy. However, this characteristic also makes syrup flavor suscepti-
ble to flavors that are not considered typical. These off- flavors can occur anywhere from the 
tree to the containers. Not only do production methods affect the flavor, but Mother Nature has 
a hand in it too. Following are some common off-flavors that have been encountered, their like-
ly causes, and ways to avoid these problems. 

 
Chlorine (Sodium) - Historically, a solution of chlorine and water was used to clean sap 

tubing systems. Often, these systems were not rinsed afterward, leaving a sodium residue inside 
the tubing. Sap running the next season would "scrub" the tubing, putting varying amounts of 
sodium into the finished syrup. It is recommended that only water be used in cleaning tubing to 
avoid the problem. A chlorine off-flavor often destroys the maple flavor of the product. A sig-
nificant watering of the tongue will be noted. Depending on the amount of sodium present, the 
product may have a salty flavor. 

 
Detergents - The only detergents that should be used in syrup production are ones that are 

approved for food use and approved specifically for maple. Producers have often used products 
that are designed for home use, damaging the flavor of the finished product. People also submit 
samples of syrup for contests in used glass jars that have retained a soapy flavor. 

A detergent flavor in syrup may taste soapy, or have a perfume odor or flavor, depending 
on the type of detergent used and if any rinsing was done. Rust Preventative  

 
Paints - In the past, many producers painted the inside of galvanized sap buckets and hold-

ing tanks to prolong their useable life. Usually a rust preventative paint was used, often contain-
ing a fish oil base. This type of paint should never be used on any surface that is in direct con-
tact with sap or syrup. There are very few products acceptable for food contact surfaces and 
most require a specific application process and an extensive drying time. The flavor derived 
from this material may have an oily taste and feel on the tongue, similar to cod liver oil. 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. A 
metallic off-flavor affects the sides of the tongue, a sharp feeling that almost feels like your 
tongue is going to water, but it doesn't. It may affect your teeth like biting a piece of tin foil. 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-
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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 manufac-
tured 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 hat or cone type or flat filter. During the manufac-
turing 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 fil-
tered through them the next season. Never store filters with mothballs, as this will create a 
chemical off-flavor that tingles in the mouth and on the tongue. 

 
Defoamers - Many different products are used to reduce the foaming of the boiling sap 

during evaporation. Commercially available vegetable fat derivatives, either liquid or pow-
dered, 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 defoamer and have an oily or waxy feel on the roof of the 
mouth and on the tongue. 

 
Chemicals - The technology used in producing syrup today often requires the use of pow-

erful cleaners and preservatives. It is very important to follow the manufacturer's recommenda-
tions carefully and rinse thoroughly before continued use.  A chemical off-flavor will affect the 
entire mouth and may get more objectionable with breathing in and out. 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 syrup.  Off-flavors 
attributed to this type of contamination will taste just like the contaminant smells. Often a 
strong odor in the product will be a sign of an off-flavor present. 

 
Musty - This off-flavor can become present in the syrup in two ways – from putting hot 

syrup through filters that contain mold spores or from poorly sealed containers. The musty off-
flavor tastes yeasty or moldy and usually has a moldy odor. It is most noticeable on the back of 
the tongue and in the throat. 

 
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 bacte-
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ria in great numbers. Syrup that is fermented will have a sickening sweet flavor, at times a hon-
ey 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 

begins to warm, basically beginning to spoil the sap. Syrup made from this sap has a ropy ap-
pearance when poured. The flavor is very sour and leaves a slimy coating on the roof of the 
mouth and tongue. 

 

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 be-
ing 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 with a very strong bite on the 
tongue and in the throat. 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. 

 
Mother Nature Of/Flavors - The resource itself, the maple tree, and the environment con-

tribute to the next two off flavors. Even though they are naturally occurring, they damage the 
normal maple flavor and are considered unacceptable in maple syrup. Metabolism - This is an 
off-flavor that is attributed to changes in the metabolism of the tree due to a warming of temper-
atures. This can be present at any time during the sugaring season, from the first run on. Usually 
a change to colder temperatures reverses its effect on the finished syrup. This is mostly specula-
tion from working with syrup for many years and research is being done to determine the exact 
cause of this problem. 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 card-
board 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. Usually the production of this type of syrup signals the end of 
sugaring for the season.  Buddy syrup usually tastes chocolaty, almost a tootsie roll type flavor. 
If very strong, it may take on a bitter chocolate characteristic. An odor of chocolate may be pre-
sent, but not always. Breathing in and out normally intensifies the flavor. 
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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 
syrup.  Off-flavors attributed to this type of contamination will taste and smell just like the 
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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 flavor. If very strong, it may take on a bitter chocolate characteristic. 
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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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Flavour wheel for maple products 
 

Do you prefer a maple syrup that is lightly malted, with a hint of marshmallow or butter 
or with a woody note? The maple flavour wheel officially unveiled on February 5, 2004, 
at the Food Research and Development Centre in Saint-Hyacinthe will help you find 
that special syrup.  
Maple syrup is currently described by its colour (extra clear, clear, medium, amber and 
dark) and by the presence or absence of defects. A research team made up of sensory 
evaluation experts from Agriculture and Agri-Food Canada and of maple product pro-
fessionals from the Centre for Maple Syrup Research, Development and Technology 
Transfer (Centre ACER inc.) has developed a more elaborate way to evaluate maple 
syrup, a luxury product that is a source of pride for Canadians. The maple flavour* 
wheel, which made headlines in the Wall Street Journal, is a visual representation of a 
reference vocabulary describing very precisely and scientifically the astonishing variety 
of flavours to be found in the various maple syrups, such as is already available for 
chocolate, honey, beer, wine and cheese.  
The wheel comprises thirteen flavour families, including floral, spice, milky and empy-
reumatic (a charred or tarry odour, for example). These families are subdivided into 39 
subfamilies, and these are in turn subdivided into 91 attributes, which are designated 
by specific products, such as brown sugar, sawdust, banana and hay.  
Thanks to the wheel, maple syrup industry stakeholders will from now have a common 
language for describing both the quality and the variety of flavours of maple products. 
This crucial reference tool could enable maple syrup producers as a whole to better 
respond to consumers' tastes. Also, being able to evaluate the scope of flavours per-
ceptible in the various syrups will help promote the quality of this product so dear to 
Canadians.  
* The term “flavour,” which is of Old French origin, encompasses all the notes of taste and 
smell comprised in a gustatory experience, as opposed to the four basic tastes, i.e. sweet, salty, 
acidic and bitter. 
 
Describing the Flavours of Maple Products 
There is a science to tasting. Specially trained practitioners known as sensory evaluators 
take great pains to characterize the taste and smell sensations that foods produce, and 
share their discovery with others. One of the most difficult parts of taste evaluation is 
finding the right words to describe your perceptions. Learning the terminology of tast-
ing is a little like learning a foreign language. To help, specialists in sensory evaluation 
and of maple products have come up with a flavour wheel that groups terms used to 
describe maple syrup flavours. The wheel was developed from a list of some 250 refer-
ence characteristics provided by several tasting panels. It is like a dictionary, providing 
a common language so all stakeholders can work to improve the quality of maple prod-
ucts. 
 
Could You Be a Good Taster? 
An accomplished taster continually explores a vast repertoire of foods, from artichokes to 
zucchini. Moreover, the food experiences are filed away in the taster's memory banks, 
readily recalled to help name each new taste sensation. When tasting foods with a 
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view to describing the sensory experience, the basic rules are: be in good health, avoid 
smoking, coffee, chocolate and any foods with a strong or persistent taste prior to a 
tasting, and avoid perfumes, scented lotions and creams. Experts have learned that 
these conditions will affect the taste perceived. Tasting should be an enjoyable experi-
ence for the taster and should be done in a well-ventilated room, where there are no 
extraneous odours or noises. 
 
Tasting Maple Syrup 
Although professional tasters require extensive training, you can sharpen your tasting 
skills by following these steps: 
 First, smell the syrup by taking three quick sniffs. Make a mental note of your im-
pressions. Next, take a small sip of the syrup and swirl it around in your mouth. It is a 
good idea to spit it out if you can. Take about a minute to concentrate on the full range 
of flavours. 
 Try to associate the flavour with your own experience (for example, the aroma from 
a bag of marshmallows). 
 If possible, share your reaction with others, as this often helps trigger memory as-
sociations. Once you have identified what you think characterizes the taste, memorize 
the sensation and the name for it (for example, vanilla). 
Finally, where possible, assess the degree of intensity (for example, mild, medium or 
strong). 
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 Part 270. Maple Syrup  
Section 270.1 Maple Syrup: identities; label statements  
(a) Definitions: For the purpose of this section, the following terms shall have the following 
meanings, unless the context clearly indicates otherwise:  
1. Light transmittance means the fraction of incident light at a specified wavelength that 
passes through a representative sample of a particular sub-grade of Grade A maple syrup.  
2. Soluble solids, expressed as a percentage, means the proportion of maple sap solids in 
the applicable solvent.  
3. Tc means the percentage of light transmission through maple syrup, measurable by a 
spectrophotometer, using matched square optical cells having a 10-millimeter light path at 
a wavelength of 560 nanometers, the color values being expressed in percent of light 
transmission as compared to A.R. Glycerol fixed at 100% transmission.  
(b) Standards of identity.  
1. Maple syrup is the liquid made by the evaporation of pure sap or sweet water obtained 
by tapping a maple tree. Maple syrup contains minimum soluble solids of 66.0% and maxi-
mum soluble solids of 68.9%. Maple syrup includes, and is either, Grade A Maple Syrup or 
Processing Grade Maple Syrup, as defined in paragraphs (2) and (3) of this subdivision.  
2. Grade A maple syrup means maple syrup that is not fermented, is not turbid, and con-
tains or has no objectionable odors, off-flavors or sediment. Grade A maple syrup must fall 
within one of the color and taste sub-grades of Grade A maple syrup set forth in subpara-
graphs (a), (b), (c), or (d) of this paragraph.  
a. Grade A golden color and delicate taste maple syrup has a uniform light golden color, a 
delicate to mild taste, and a light transmittance of 75% Tc or more.  
b. Grade A amber color and rich taste maple syrup has a uniform amber color, a rich or full
-bodied taste, and a light transmittance of 50% - 74.9% Tc.  
c. Grade A dark color and robust taste maple syrup has a uniform dark color, a robust or 
strong taste, and a light transmittance of 25% - 49.9% Tc.  
d. Grade A very dark and strong taste maple syrup has a uniform very dark color, a very 
strong taste, and a light transmittance of less than 25% Tc.  
3. Processing Grade Maple Syrup means maple syrup that does not meet the requirements 
for Grade A maple syrup set forth in paragraph (2) of this subdivision. Processing Grade 
Maple Syrup may not be sold, offered for sale or distributed in retail food stores or directly 
to consumers for household use.  
(c) Nomenclature label statement.  
1. The name of the food defined in paragraph 2 of subdivision (b) of this section is “Grade 
A Maple Syrup”. The name “Grade A Maple Syrup” must conspicuously appear on the prin-
cipal display panel of the food’s label, and the words “golden color and delicate taste”, 
“amber color and rich taste”, “dark color and robust taste”, or “very dark color and strong 
taste”, as appropriate, must also conspicuously appear on the food’s principal display panel 
in close proximity to the food’s name and in a size reasonably related to the size of the 
name of the food.  
2. The name of the food defined in paragraph (3) of subdivision (b) of this section is 
“Processing Grade Maple Syrup”. The name “Processing Grade Maple Syrup” must conspic-
uously appear on the principal display panel of the food’s label, and the words “For Food 
Processing Only” and “Not for Retail Sale” must also conspicuously appear on the food’s 
principal display panel in close proximity to the food’s name and in a size reasonably relat-
ed to the size of the name of the food.  
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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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New York Maple Grading School – Grading Color 

 

 

Sample Classification Testing Kit Background Color 

1       

2       

3       

4       

5       

6       

7       

8       

9       

10       

11       

12       

13       

14       

15       
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