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Appendix 2:  Estimation of Serving
Weights for Individual Commodities

A single serving weight, consistent with sample serv-
ings identified in The Food Guide Pyramid bulletin
Food Choices Chart and other USDA dietary guidance
materials (USDA, CNPP, 1996; USDA, March 1997)
was defined for each food supply commodity, using
serving weights identified in the USDA Nutrient Data
Base (NDB) (USDA, ARS, October 1997).  For each
commodity, the selected food portion was that which
most closely resembled the serving size defined for
that commodity or commodity type (for example,
fresh fruit, cooked vegetables, fluid milk) in the Food
Guide Pyramid. 

For most commodities, serving weights were dictated
by data availability and the marketing level at which
consumption was reported in the food supply series.
For some commodity groups�milk, yogurt, and
cheese; fruits; vegetables; and added sugars�serving
weights closely matched those defined in The Food
Guide Pyramid bulletin.  On the other hand, because
some Food Guide Pyramid serving recommenda-
tions�particularly those in the grains and meat
groups�are product-based, rather than ingredient-
based, this meant that serving weights for some foods
were not consistent with standard serving sizes
defined by dietary guidance.  

Grains

The food supply data for foods in the bread, cereals,
rice, and pasta group are a mixture of semi-processed
ingredients and final food products, making it difficult
to identify serving weights consistent with Food
Guide Pyramid definitions.  The Food Guide Pyramid
bulletin defines a serving from this food group in
terms of final products�one slice of bread, 1 ounce
of breakfast cereal, two 4-inch pancakes, or two medi-
um cookies.  However, food supply consumption esti-
mates are reported mostly for semi-processed com-
modities�white and wheat flour, durum flour (used
for pasta and couscous), rice (milled basis), oat prod-
ucts (rolled oats, ready-to-eat oat cereals, oat flour,
and oat bran), corn products (corn flour and meal,
hominy and grits, corn starch), barley (barley flour,
pearl barley, barley malt and malt extract used in food
processing), and rye flour.  Changes in weight due to
cooking and processing are particularly difficult to
identify.

Since it is not possible to determine the end uses of
these semi-processed commodities, serving weights
were determined using a �grain-equivalent� approach;
that is, a serving was defined as the average weight of
the grain-ingredient used to make an end product
(appendix table 1).  For example, the serving weight
for white and wheat flour (excluding durum flour used
for pasta) was 16 grams, or the average quantity of
flour in a regular slice of commercial white bread.
Servings of flour used in all other flour-based prod-
ucts (cakes, cookies, hamburger rolls, doughnuts)
were thus indirectly measured as a fraction of a bread
serving.  Servings of all other ingredients used to
make bread or other bakery products�including eggs,
milk, fats and oils, and sweeteners�were measured in
their respective food groups (meat, dairy, fats and oils,
and added sugars).  

For ready-to-cook products like rice, barley, and oat-
meal, a food supply serving was defined as the dry
amount that would yield 1/2 cup of the product
cooked; about 32 grams for rice, 20 grams for oat-
meal, and 25 grams for pearl barley.  For semolina
and durum flour (used in pasta and couscous), a serv-
ing was defined as the amount of dry pasta that would
yield a half cup of macaroni cooked, about 29 grams.
For corn products, serving weights were assigned for
each of the three product types identified in the food
supply data.  For corn flour and meal and cornstarch,
a serving was the amount of product that had the same
amount of carbohydrate as a serving of wheat flour,
16 grams for corn flour and meal and about 20 grams
for cornstarch.  The serving weight for corn hominy
and grits was the dry weight of 1/2 cup of cooked
grits.  

Vegetables

Vegetable group serving weights were based on sam-
ple serving sizes defined in The Food Guide Pyramid
bulletin Food Choices Chart, 1/2 cup cooked vegeta-
bles, 1 cup raw leafy vegetables, 1/2 cup raw,
chopped, nonleafy vegetables (USDA, CNPP, 1996).
These serving sizes were then used as the basis for
selecting appropriate serving weights for different
uses of vegetables reported in the food supply data�
fresh, canning, freezing, chips and shoestrings, and
dehydrating (appendix table 2).  

For most fresh vegetables, serving weights were
defined as the weight of 1/2 cup of the product, raw,
except for dark-green leafy vegetables for which a
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serving is defined as 1 cup, raw.  The raw-value serv-
ing weight was chosen to eliminate the need to esti-
mate changes in weight due to cooking which can
vary markedly for vegetables depending on prepara-
tion methods.  However, an exception was made for
nine vegetables that, while purchased fresh by the
consumer in the supermarket, are normally cooked
prior to consumption.  Serving weights for eight of
these vegetables�asparagus, Brussels sprouts, egg-
plant, onions, potatoes, snap beans, sweet corn, and
sweet potatoes�were defined as the weight of 1/2
cup of these products, cooked.  An artichoke serving
was one medium artichoke, cooked.

A serving weight for vegetables for canning was
defined as 1/2 cup of drained solids.  The serving
weight for most vegetables for freezing was the
weight of 1/2 cup, cooked.  A serving of dehydrated
vegetables was the dry weight that would yield 1/2
cup of the product cooked.   In some cases, the weight
for a 1/2 cup portion of the same vegetable varied
depending on whether the vegetables had been
chopped, sliced, cubed, etc.  For these commodities,
the serving weight was an average of these multiple
portion weights.  The case of potatoes illustrates the
way that servings were calculated for all vegetables. 

The food supply series reports five different sets of
consumption data for potatoes; potatoes for fresh use,
potatoes for canning, potatoes for freezing, potatoes
for dehydrating, and potatoes for chips and shoe-
strings.  The selection of serving weights for each of
these commodities was dictated by the manner in
which consumption was reported.  For example, the
serving weight for fresh potatoes was the weight of
1/2 cup of the product cooked, or 70 grams.  This
serving weight reflects an average of two different
cooking methods for fresh potatoes listed in the
Nutrient Data Base�fresh potatoes boiled, flesh only,
or fresh potatoes, baked, flesh only.  For canning
potatoes, a serving was the weight of 1/2 cup of
drained canned potatoes.  Since most potatoes for
freezing are made into french fries, a serving was
defined as the weight of 10 (2-3 ½-inch) frozen strips,
oven-baked, minus the added fat.  The serving weight
for dehydrated potatoes was the dry weight of 1/2 cup
cooked, or 12 grams, while for potato chips and shoe-
strings, a serving was equal to the amount of potato
used in 1 ounce of potato chips, minus the added fat,
or 18 grams.  Fat added during the manufacture of 

potato chips or french fries is captured in the servings
estimates for added fats and oils. 

Dry Beans, Peas, and Lentils 

Dry beans, peas, and lentils are unique commodities
in that they can be counted as either a vegetable serv-
ing or a protein serving in the meat, poultry, fish, dry
beans, eggs, and nuts group.  Like other vegetables,
dry beans, peas, and lentils are valuable sources of
starch, dietary fiber, and other nutrients frequently
low in American diets, B-6, folacin, iron, and magne-
sium.  However, they are also good sources of protein
and in earlier dietary guidance had been grouped with
meat and other animal proteins in the meat group.
Since most Americans consume meat, dietary guid-
ance encouraged the use of these foods as a starchy
vegetable (Cronin and others, 1987).  The Food Guide
Pyramid bulletin suggests that consumers eat dry
beans, peas, and lentils several times per week as part
of their regular vegetable servings.  However, the bul-
letin also suggests that consumers include them often
as protein choices from the meat group (USDA,
CNPP, 1996). 

For consistency with the methods used in the CSFII
servings estimates, dry beans, peas, and lentils were
counted as vegetable servings in this study.  A serving
of dry beans, peas, and lentils was defined as the dry
weight needed to yield 1/2 cup of the product cooked,
or about 37 grams.

Fruit

Serving weights for fruit were based on serving sizes
defined in the Food Guide Pyramid bulletin�one
medium whole fruit, 1/2 cup of raw or canned fruit, or
3/4 cup of unsweetened fruit juice (USDA, CNPP,
1996).  For each commodity, appropriate serving
weights were identified based on the form in which
consumption was reported in the food supply series�
fresh, canned, frozen, dried, or single-strength equiva-
lent juice (appendix table 3).

For fresh fruits, serving weights were defined as one
medium whole fruit or 1/2 cup of chopped or diced
fruit, raw.  For whole fruits where several serving
sizes were defined in the Nutrient Data Base�that is,
small, medium, large�a serving was the weight of
one medium-sized fruit.  This method is consistent
with serving sizes for whole fruits defined in The
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Food Guide Pyramid bulletin Food Choices Chart.  In
the case of smaller sized fresh fruit�plums, grapes,
apricots, etc.�where the weight of an individual fruit
was less than 1/2 cup, a serving was defined as the
weight of 1/2 cup. 

In the case of raw fruits where several different prepa-
ration methods were available for a 1/2 cup serving�
chopped, sliced, diced, etc.�the serving weight was
an average of the available options.  For example, the
Nutrient Data Base defines three different serving por-
tions for fresh cantaloupe�balled, cubes, and
pieces�each with a different serving weight.  A serv-
ing of fresh cantaloupe was thus assigned a weight of
82 grams, or an average of the three portion weights. 

A serving of canned fruit was the weight of 1/2 cup,
water-pack.  This is consistent with the product-
weight basis for which consumption of these foods is
reported in the food supply.  A serving of frozen fruit,
also reported on a product-weight basis, was 1/2 cup,
unthawed and unsweetened.  Dried fruits were
assigned a serving weight of 1/4 cup while a serving
of fruit juice was about 185 grams (single-strength
equivalent) or 3/4 cup.  

Dairy

Food supply data for dairy foods is reported on a
product-weight basis, directly comparable with serv-
ing sizes identified in The Food Guide Pyramid bul-
letin or other dietary guidance materials (USDA,
CNPP, 1996).  Thus for this group, serving weights
matched those identified in The Food Guide Pyramid
bulletin�8 ounces of fluid milk or yogurt, 1.5 ounces
of natural cheese, 2 ounces of processed cheese, 2
cups of cottage cheese, and 1-1/2 cups of ice cream,
ice milk or other frozen dairy dessert (appendix table
4).  For dry milk, a serving was defined as the dry
weight that would yield 1 cup of fluid milk.  For
evaporated and condensed milk, a serving was one-
half cup, or the quantity needed to yield 1 fluid cup of
milk, when diluted.

The product-weight nature of the food supply data for
dairy products means that a small quantity of nondairy
ingredients, mostly added sweeteners, are included in
the dairy servings total.  Data on sweetener deliveries
to the dairy industry (see table 9, page 24) suggest
that the total amount of added sweeteners included in
the consumption weight for dairy products is less than

1/2 of 1 percent of the total weight of dairy product
consumption and would thus have a minimal impact
on the food supply servings for dairy products.
However, servings for dairy products that typically
contain the most added sweeteners�ice cream and
other frozen dairy desserts, yogurt, and flavored bev-
erage milk�may be overstated.

While the food supply data for dairy foods are report-
ed on a product-weight basis, many of the products
are widely used as ingredients in other foods.  Much
of the nonfat dry milk, for example, is consumed indi-
rectly as an ingredient in other food products such as
bread, cake mixes, processed meat products, and bev-
erage mixes.  Some fluid milk is also used in the bak-
ery and confectionary industries and for home baking
in cakes, cookies, pies, and breads.  The total dairy
servings reported in this monograph reflect these
ingredient uses. 

Meat, Poultry, Fish, Dry Beans, Eggs, and Nuts

For the meat, poultry, fish, dry beans, eggs, and nuts
group, total servings were estimated on a lean meat
equivalent basis (appendix table 5).  The Food Guide
Pyramid suggests that consumers choose two to three
servings each day from foods in this group, depending
on calorie intake (USDA, CNPP, 1996).  The total
amount of these servings should be the equivalent of 5
to 7 ounces of cooked lean meat, poultry, or fish.
Two to 3 ounces of cooked lean meat, poultry, or fish
are counted as a serving.  Servings of other foods in
this group�1 egg, 2 tablespoons of peanut butter, or
1/3 cup of nuts�are counted as the equivalent of
1ounce of cooked lean meat, or about 1/3 of a serving.  

The food supply data for red meat (beef, pork, and
lamb and mutton), poultry (chicken and turkey), and
fish are reported on a boneless, trimmed, equivalent
weight, which estimates the uncooked weight of vari-
ous meats available for human ingestion (Duewer,
Krause, and Nelson, 1993).  Because it includes both
the fat and lean portion of meat, poultry, and fish, the
boneless weight equivalent is not directly comparable
with the lean meat serving identified in The Food
Guide Pyramid bulletin or the CSFII servings data.
For example, the food supply data includes poultry
skin, 1/4-inch external trim on red meat products, and
all other naturally occurring fat that exists in meat,
poultry, and fish products.  As a result, the total meat
group servings discussed in the �Findings� section of
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this report are likely to overstate the number of lean
meat servings available in the food supply.  

For purposes of this study, dry beans, peas, and lentils
were counted in the vegetable group and were
assigned a serving weight of half a cup of the product
cooked (see �Vegetable Group,� page 15).  However,
these foods can also be counted in the meat group.  In
the meat group, 1/2 cup of cooked dry beans, peas, or
lentils is equal to 1 ounce of lean meat, cooked.

Added Fats and Oils

In this study, fat servings were measured for added
fats and oils only.  Added fats and oils include short-
ening, salad oils and dressings, lard, edible tallow,
margarine and dairy fats (butter, sour cream, cream
cheese, half and half, light cream, and heavy cream)
(appendix table 6).  Total servings for this group
reflect both direct use and indirect ingredient use of
fats and oils in other food products.  For example, the
food servings for shortening include fats used directly
for deep-fat frying as well as shortenings used as
ingredients in home-prepared and commercial baked
goods.

Fat grams were counted on a nutrient-fat basis.  Butter
and margarine were assumed to be 80 percent fat.
Sour cream, light cream, heavy cream, half and half,

cream cheese, and eggnog were assumed to be 21 per-
cent fat; 19 percent fat; 37 percent fat; 12 percent fat;
35 percent fat; and 8 percent fat; respectively.
However, to account for the growth of reduced-fat
dairy products in the food supply, fat contents for sour
cream and cream cheese were reduced for 1990-96.
This reduction assumes that reduced-fat products
accounted for 25 percent of total sour cream con-
sumption and 31 percent of total cream cheese sup-
plies in these years (Frazao and Allshouse, 1996).
Naturally occurring fats, such as those found in meat,
eggs, cheese, fluid milk, and nuts were not counted
because of the difficulty in making waste adjustments
for these nutrients.

Added Sugars

Servings of added sugars were measured for the fol-
lowing caloric sweeteners: cane and beet sugar, High
Fructose Corn Syrup, dextrose, glucose, honey, and
edible syrups (appendix table 7).  Consumption was
measured on a dry-weight basis and includes sweeten-
ers consumed both directly and as food ingredients.
Consumption was measured in both grams and tea-
spoons.  Naturally occurring sugars, such as those
found in milk and fruits, were not included.  Also, due
to data limitations, servings were not estimated for
low calorie sweeteners (aspartame, saccharin, etc.).
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