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Abstract- Calculation of dietary fiber quantity (content or amount) at 100 mL or 100 g, 100 kcal, or the
reference amount customarily consumed (RACC) improperly indicates the quantity of dietary fiber for some
foods. So, choosing some foods in accordance with those quantities may raise the risk of some chronic diseases.
Calculation of dietary fiber quantity and assessment of proper dietary fiber levels in accordance with the Codex
Alimentarius Commission (CAC), U.S. Food and Drug Administration (FDA), and the suggested method were
accomplished in 8,027 foods. Choosing some foods in accordance with the CAC at 100 g or CAC and FDA at
serving (the serving is taken from the RACC) to attain enough dietary fiber overstepped energy necessities and
could cause obesity or overweight. Choosing some foods in accordance with the CAC at 100 g or CAC at 100
kcal to attain enough dietary fiber did not fulfill dietary fiber necessities and could cause dietary fiber deficits.
Some foods that fulfilled dietary fiber necessities were not proper food options in accordance with the CAC at
100 g to attain enough dietary fiber. In the suggested method, the calculation of dietary fiber quantity and
assessment of proper dietary fiber levels in foods are accomplished with consideration of RACCs and the
energy quantity of foods. Hence, choosing foods in accordance with the suggested method fulfilled dietary fiber

necessities and did not overstep energy necessities.
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Introduction

Dietary fiber comprises indigestible carbohydrates
and lignin, which are inherent and intact in plants (1).
Fibers have various attributes that lead to different
physiological effects, such as being laxative, normalizing
serum cholesterol levels, and lowering blood glucose
levels (2,3). Despite the significant functions of dietary
fiber, many people all over the world do not fulfill the
daily necessity for dietary fiber (4-10).

Calculation of dietary fiber quantity at (per) 100 g or
100 mL, 100 kcal, or the reference amount customarily
consumed (RACC) improperly indicates the quantity of
dietary fiber for some foods. So, choosing some foods in

accordance with those quantities may raise the risk of
some chronic diseases. In accordance with the regulatory
necessities for nutrient claims, proper dietary fiber levels
in foods must be assessed on the basis of the high
(excellent source), and source (good source) claims for
dietary fiber. The high and source claims for dietary fiber
show the existence of dietary fiber at high and mid-levels,
respectively. If a food fulfills the definition of high or
source claim for dietary fiber, this food is determined as
high dietary fiber (excellent source of dietary fiber or high
in dietary fiber) or dietary fiber source (good source of
dietary fiber or source of dietary fiber), respectively.
Foods that fulfill the high or source claim for dietary fiber
are considered as foods comprising proper dietary fiber
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levels. Nutrient claims were made by various authorities,
and the FDA and CAC are the most prominent among
them. According to the CAC, the high and source claims
for dietary fiber are defined in reference amounts of
serving size (serving), 100 g, and 100 kcal. Also,
according to the FDA, the high and source claims for
dietary fiber are defined in a reference amount of serving.
Furthermore, the serving is taken from the RACC in
accordance with the high and source claims for dietary
fiber in the CAC and FDA at serving.

The present study evaluated the calculation of the
dietary fiber quantity and assessment of proper dietary
fiber levels in accordance with the CAC and FDA at
serving, CAC at 100 g, and CAC at 100 kcal and
demonstrated a new method for the calculation of dietary
fiber quantity and assessment of proper dietary fiber
levels in foods. In the suggested method, the calculation
of dietary fiber quantity and assessment of proper dietary
fiber levels in foods are accomplished with consideration
of RACCs and the energy quantity of foods. The
suggested method was employed for the calculation of
quantities and assessment of proper levels of calcium
(11), thiamin (12), and copper (13) in foods.

Materials and Methods

Foods

Data on foods and dietary fiber profiles were supplied
by the USDA National Nutrient Database for Standard
Reference, issue 28 (SR28) (14). Of 8,790 foods in the
SR28, data on the dietary fiber quantity of 594 foods were
absent.

Food classes

No food classes were supplied in the Excel data file
for SR28. However, in order to provide study results
based on food classes, it was necessary to dedicate food
classes to food. Hence, food classes were dedicated to
SR28 foods by utilizing the FoodData Central website
(https://fdc.nal.usda.gov).

RACCs

RACC values show the quantity (edible portion) of
the food customarily consumed at an eating occasion
(15). RACCs were not supplied in the Excel data file for
SR28. However, in order to provide study results based
on the serving, it was necessary to dedicate RACCs to
foods. Hence, RACCs were dedicated to SR28 foods
through the instruction manual published by the Office of
Nutrition and Food Labeling (15). RACCs were
dedicated to 8,596 foods, and 194 foods were removed
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owing to the absence of RACC or density.

Calculation of dietary fiber quantity at 100 kcal
As the dietary fiber quantity of foods on the basis of
the CAC at 100 kcal must have been supplied at 100 kcal,
the dietary fiber quantity of foods was converted from
100 g to 100 kcal by formula 1.
Formula 1: Dietary fiber quantity at 100 kcal (g100 kcal)
100

=—————— x dietary fiber quantity (g100
energy quantity earioog y 4 ty (e ¢

Calculation of dietary fiber quantity at RACC

As the dietary fiber quantity of foods on the basis of
the CAC and FDA at serving must have been supplied at
RACC, the dietary fiber quantity was converted from 100
g to RACC by formula 3 for solids and formula 4 for
liquids. In general, solid and liquid foods are measured by
weight and volume, respectively. The densities of liquid
foods were calculated by formula 2.

Formula 2: Density (gmL) =

volume (ur)

Formula 3: Dietary fiber quantity at RACC (gracc) (for
solids) = % X dietary fiber quantity (y100¢)

Formula 4: Dietary fiber quantity at RACC (gracc) (for

L RACC .
liquids) = T‘” X (density (gmr) X

dietary fiber quantity (100 ¢))

Daily values (DVs) for dietary fiber

DVs for dietary fiber were determined 28 g for all
foods, excluding baby foods, and 14 g for baby foods in
accordance with the suggested method and FDA at
serving (21 CFR101.9, revised as of April 1, 2018).

Daily reference values (DRVs) for dietary fiber

DRVs for dietary fiber were determined 30 g (16,17)
for all foods, excluding baby foods, and 14 g (21
CFR101.9, revised as of April 1, 2018) for baby foods in
accordance with the CAC at 100 g, CAC at serving, and
CAC at 100 kcal.

DVs or DRVs for energy

DVs or DRVs for energy were determined 2,000 kcal
(18) (21 CFR101.9, revised as of April 1, 2018) for all
foods, excluding baby foods, and 1,000 kcal (21
CFR101.9, revised as of April 1, 2018) for baby foods in
the present study.

Source and high claims for dietary fiber
Table 1 shows the high and source claims for dietary
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fiber in accordance with the suggested method, CAC and

FDA at serving, CAC at 100 g, and CAC at 100 kcal.

Table 1. High (excellent source) and source (good source) claims for dietary fiber in accordance with the
suggested method, CAC and FDA at serving, CAC at 100 g, and CAC at 100 kcal

Claim Suggested method

FDA at serving CAC at 100 g, 100 kcal, and
(19 serving (17)

2,000 kcal: 10-19% of dietary fiber DV at RACC

100 g: 10-19% of dietary fiber DRV at

(and at two hundred kcal of RACC if RACC > two 100 g

Claim of dietary
fiber source

hundred kcal)

hundred kcal)

2,000 kcal: 20% or higher of dietary fiber DV at
RACC (and at two hundred kcal of RACC if RACC >

Claim of high
dietary fiber

two hundred kcal)

one hundred kcal)

1,000 kcal: 10-19% of dietary fiber DV at RACC
(and at one hundred kcal of RACC if RACC > one

1,000 kcal: 20% or higher of dietary fiber DV at
RACC (and at one hundred kcal of RACC if RACC >

10-19% of dietary
fiber DV at RACC

100 kcal: 5-9% of dietary fiber DRV at
100 kcal
Serving: 10-19% of dietary fiber DRV
at RACC
100 g: 20% or higher of dietary fiber
DRV at 100 g
100 kcal: 10% or higher of dietary fiber
DRV at 100 kcal
Serving: 20% or higher of dietary fiber
DRV at RACC

20% or higher of
dietary fiber DV at
RACC

Calculating the dietary fiber quantity of foods in
accordance with the suggested method in the status of
proper energy quantity

If the quantity of energy is equal to or lower than two
hundred kcal at RACC, the quantity of dietary fiber of all
foods (assuming the daily reference energy intake of two
thousand kcal), excluding baby foods, is calculated at
RACC, and if the quantity of energy is equal to or lower
than one hundred kcal at RACC, the quantity of dietary
fiber of baby foods (assuming the daily reference energy
intake of one thousand kcal) is calculated at RACC. Also,
if the quantity of energy is equal to or lower than two
hundred kcal at RACC, the source and high claims for
dietary fiber are determined respectively as 10-19% and
20% or higher of the dietary fiber DV at RACC in all
foods, excluding baby foods, and if the quantity of energy
is equal to or lower than one hundred kcal at RACC, the
source and high claims for dietary fiber are determined
respectively as 10-19% and 20% or higher of the dietary
fiber DV at RACC in baby foods. The quantity of energy
at RACC was calculated for solid and liquid foods by
formulas 5 and 6, respectively.

Formula 5: Energy quantity at RACC eatracc) (for solids)
_ RACC

TO‘*" X energy quantity (kcav100 )

Formula 6: Energy quantity at RACC eatracc) (for liquids)

RACC i _
= 100( = X (density (gmL) X energy quantity earioo g)

Calculating the dietary fiber quantity of foods (except
baby foods) in accordance with the suggested method
in the status of improper energy quantity

If the quantity of energy is higher than two hundred
kcal at RACC, the quantity of dietary fiber of all foods
(assuming the daily reference energy intake of two
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thousand kcal), excluding baby foods, is calculated at two
hundred kcal of RACC. Also, if the quantity of energy is
higher than two hundred kcal at RACC, the source and
high claims for dietary fiber are determined respectively
as 10-19% and 20% or higher of the dietary fiber DV at
two hundred kcal of RACC in all foods, excluding baby
foods. If the quantity of energy is higher than two hundred
kcal at RACC, two hundred kcal of RACC is calculated
for solid and liquid foods by formulas 7 and 8,
respectively.

Formula 7: Two hundred kcal of RACC (g (for solids)
_ 200 X RACC (y or
- (RACC ( + 100)x energy quantity ooy
290 x 100

energy quantity elioog

Formula 8: Two hundred kcal of RACC L) (for liquids) =
200 X RACC 1) or

(RACC (1) + 100) X (density mr) X energy quantity carioog)
2
x 100

energy quantity eaiioo mt)

Calculating the dietary fiber quantity of baby foods in
accordance with the suggested method in the status of
improper energy quantity

If the quantity of energy is higher than one hundred
kcal at RACC, the quantity of dietary fiber of baby foods
(assuming the daily reference energy intake of one
thousand kcal) is calculated at one hundred kcal of
RACC. Also, if the quantity of energy is higher than one
hundred kcal at RACC, the source and high claims for
dietary fiber are determined respectively as 10-19% and
20% or higher of the dietary fiber DV at one hundred kcal
of RACC in baby foods. If the quantity of energy is higher
than one hundred kcal at RACC, one hundred kcal of
RACC is calculated for solid and liquid baby foods by
formulas 9 and 10, respectively.



Formula 9: One hundred kcal of RACC (g (for solids) =
100 x RACC o 100

(RACC (u + 100)x energy quantity oo g
100

energy quantity eioog

Formula 10: One hundred kcal of RACC ) (for liquids) =
100 X RACC () or

(RACC (1) + 100)X (density @mr) X energy quantity wevioog)
10
X 100

energy quantity gcarioo mo)
Results

Foods comprising proper dietary fiber levels in
accordance with the suggested method

Approximately 58% of the foods contained dietary
fiber. In accordance with the suggested method, the mean
(%) of foods comprising proper dietary fiber levels in
food classes was 16.75%, of which 11.85% was the mean
of dietary fiber source (good source of dietary fiber)
foods, and 4.9% was the mean of high dietary fiber
(excellent source of dietary fiber) foods. Breakfast cereals
with 57.67%, legumes and legume products with 54.44%,
meals, entrees, and side dishes with 38.64%, American
Indian/Alaska Native foods with 37.66%, nut and seed

100%

57.67%

37.66%

33.13%
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products with 35.29%, vegetables and vegetable products
with 34.01%, fruits and fruit juices with 33.13%, and
cereal grains and pasta with 32.92% had the highest
means of foods comprising proper dietary fiber levels
(Figure 1).

The highest amounts of dietary fiber were detected in
rose hips, breakfast cereal (made with bran, added fiber,
or whole grain), chokecherries, purple passion-fruit,
agave, navy beans, white beans, yellow beans, pinon nuts,
French beans, kidney beans, corn bran, pinto beans, black
beans, meat extender, cranberry beans, black turtle beans,
split peas, refried beans, raspberries, nance fruit, chia
seeds, lentils, lima beans, waffles with added fiber, mung
beans, bean soup, elderberries, adzuki beans, prairie
turnips, papad, chickpeas, kumquats, great northern
beans, winged beans, fireweed leaves, baked beans,
pears, feijoa, hyacinth beans, fava beans, pigeon peas,
rowal fruit, veggie burgers, cowpeas, mungo beans,
immature seeds of cowpea, flaxseed, barley, guavas,
mamey sapote, prickly pears, blackberries, boysenberries,
loganberries, sapodilla, abiyuch (sacred garlic pear),
artichokes, snack cakes with added fiber, oat bran bread,
green peas, dark rye flour, and pumpkin pie mix.

34.01%

v o & N & ®
0\005 *\oab eboo’ o"qo & 5‘*# c"\)e> &R
& & L EFH S
& @ ‘,}’Q S F S ""q & &
& & P &
S . & & & S

152 Mean of dietary fiber source foods

% Mean of high dietary fiber foods

Figure 1. Means (%) of foods comprising proper dietary fiber levels in accordance with the suggested method in food classes. All foods high in
dietary fiber (excellent source of dietary fiber) and source of dietary fiber (good source of dietary fiber), excluding baby foods high in dietary fiber
and source of dietary fiber, are assumed at the daily reference energy intake of two thousand kcal for adults and children aged 4 years and older. Baby
foods high in dietary fiber and source of dietary fiber are assumed at the daily reference energy intake of one thousand kcal for children 1 through 3
years of age

Foods comprising proper dietary fiber levels were not

detected in eight food classes (finfish and shellfish

products; beef products; fats and oils; lamb, veal, and
game products; poultry products; pork products; spices
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and herbs; sausages and luncheon meats) and were very
few in three food classes (dairy and egg products;
beverages; sweets). The lack of foods comprising proper
dietary fiber levels in spices and herbs is owing to the fact
that spices and herbs are customarily consumed in low
quantities. Spices and herbs supply sensory properties,
including aroma, color, and flavor, with food (20).

Attaining the DVs for dietary fiber by eating foods
high in dietary fiber needed a mean of eating 3.7 servings.
So, the DVs for dietary fiber are simply attained by eating
foods high in dietary fiber. Attaining the DVs for dietary
fiber by eating foods source of dietary fiber needed a
mean of eating 7.6 servings. So, the DVs for dietary fiber
are mildly attained by eating foods source of dietary fiber.
As attaining the DVs for dietary fiber without eating
foods high in dietary fiber and source of dietary fiber
needed eating higher than 10 servings (or higher than 20
servings in 68.8% of foods), it is hard to attain the DVs
for dietary fiber without eating foods high in dietary fiber
and source of dietary fiber. In accordance with the
suggested method, the serving is taken from two hundred
kcal of RACC or the RACC for all foods, excluding baby
foods, and one hundred kcal of RACC or RACC for baby
foods.

Means (%) of foods comprising proper dietary fiber
levels in accordance with the suggested method in food
classes are indicated in Figure 1.

Foods comprising proper dietary fiber levels in
accordance with the FDA at serving

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the FDA at serving are accomplished without
consideration of the energy quantity of foods, choosing
some foods in accordance with the FDA at serving to
attain enough dietary fiber fulfilled dietary fiber
necessities but overstepped energy necessities. As an
example, if one cheese quesadilla (NDB number 36051)
comprises RACC of 195 g, 394 kcal of energy at 100 g,
and 4.29 g of dietary fiber at RACC, is it determined as a
food high in dietary fiber or source of dietary fiber in
accordance with the suggested method and FDA at
serving? As this cheese quesadilla comprises 4.29 g of
dietary fiber at RACC, it is determined as a food source
of dietary fiber in accordance with the FDA at serving.
Eating 6.527 RACCs of the cheese quesadilla fulfills the
dietary fiber DV but eventuates in getting 5,015 kcal of
energy, and that energy quantity is 3,015 kcal higher than
the energy DV or energy DRV. As the serving of this
cheese quesadilla in accordance with the suggested
method is 50.76 g, and this quantity of cheese quesadilla
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comprises 1.1 g of dietary fiber, this cheese quesadilla is
not determined as a food high in dietary fiber or source of
dietary fiber in accordance with the suggested method.

The mean (%) of similarities between the FDA at
serving and the suggested method was 98.05% for foods
high in dietary fiber and source of dietary fiber in food
classes. Both the FDA at serving and the suggested
method had identical high dietary fiber and dietary fiber
source foods in 16 food classes and 13 food classes,
respectively. However, the calculation of dietary fiber
quantity of some foods in high quantities (owing to not
paying attention to the energy quantity of foods) in
accordance with the FDA at serving raised means (%) of
foods comprising proper dietary fiber levels in 12 food
classes (fast foods; restaurant foods; meals, entrees, and
side dishes; nut and seed products; baked products;
breakfast cereals; beverages; cereal grains and pasta;
fruits and fruit juices; baby foods; soups, sauces, and
gravies; vegetables and vegetable products) as compared
with the suggested method. As an example, means (%) of
foods comprising proper dietary fiber levels in fast foods,
restaurant foods, and meals, entrees, and side dishes were
respectively 31.56%, 28.24%, and 50% in accordance
with the FDA at serving and 7.97%, 9.41%, and 38.64%
in accordance with the suggested method.

Foods comprising proper dietary fiber levels in
accordance with the CAC at serving

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at serving are accomplished without
consideration of the energy quantity of foods, choosing
some foods in accordance with the CAC at serving to
attain enough dietary fiber fulfilled dietary fiber
necessities but overstepped energy necessities. As an
example, if one sandwich with cheese (NDB number
21255) comprises RACC of 195 g, 266 kcal of energy at
100 g, and 3.12 g of dietary fiber at RACC, is it
determined as a food high in dietary fiber or source of
dietary fiber in accordance with the suggested method
and CAC at serving? As this sandwich with cheese
comprises 3.12 g of dietary fiber at RACC, it is
determined as a food source of dietary fiber in accordance
with the CAC at serving. Eating 9.615 RACCs of the
sandwich with cheese fulfills the dietary fiber DRV but
eventuates in getting 4,987.5 kcal of energy, and that
energy quantity is 2,987.5 kcal higher than the energy DV
or energy DRV. As the serving of this sandwich with
cheese in accordance with the suggested method is 75.19
g, and this quantity of sandwich with cheese comprises



1.2 g of dietary fiber, this sandwich with cheese is not
determined as a food high in dietary fiber or source of
dietary fiber in accordance with the suggested method.

The mean (%) of similarities between the CAC at
serving and the suggested method was 97.6% for foods
high in dietary fiber and source of dietary fiber in food
classes. Using difficult criteria of the high and source
claims for dietary fiber in accordance with the CAC at
serving (quantities of high and source claims for dietary
fiber in accordance with the CAC at serving are higher
than quantities of high and source claims for dietary fiber
in accordance with the suggested method and FDA at
serving) diminished means (%) of foods comprising
proper dietary fiber levels in 10 food classes (soups,
sauces, and gravies; American Indian/Alaska Native
foods; vegetables and vegetable products; fruits and fruit
juices; nut and seed products; breakfast cereals; snacks;
legumes and legume products; cereal grains and pasta;
sweets) as compared with the suggested method. Also,
the calculation of dietary fiber quantity of some foods in
high quantities (owing to not paying attention to the
energy quantity of foods) in accordance with the CAC at
serving raised means (%) of foods comprising proper
dietary fiber levels in six food classes (fast foods;
restaurant foods; meals, entrees, and side dishes; baby
foods; beverages; baked products) as compared with the
suggested method. As an example, means (%) of foods
comprising proper dietary fiber levels in fast foods,
restaurant foods, and soups, sauces, and gravies were
respectively 25.58%, 21.18%, and 14.32% in accordance
with the CAC at serving and 7.97%, 9.41%, and 24.18%
in accordance with the suggested method.

Foods comprising proper dietary fiber levels in
accordance with the CAC at 100 g

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at 100 g are accomplished without
consideration of RACCs, choosing some foods in
accordance with the CAC at 100 g to attain enough
dietary fiber did not fulfill dietary fiber necessities. Using
a constant food quantity of 100 g may be high for some
foods. Hence, the calculation of dietary fiber quantity at
100 g of food in accordance with the CAC indicates the
improperly high dietary fiber quantity for some foods. As
an example, if prepared horseradish (NDB number 2055)
comprises 3.3 g of dietary fiber at 100 g and RACC of 5
g, is it determined as a food high in dietary fiber or source
of dietary fiber in accordance with the suggested method
and CAC at 100 g? As this horseradish comprises 3.3 g
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of dietary fiber at 100 g, it is determined as a food source
of dietary fiber in accordance with the CAC at 100 g.
Eating 909 g of the horseradish fulfills the dietary fiber
DRV, but this horseradish is customarily consumed 50 g
at 10 eating occasions. As the serving of this horseradish
in accordance with the suggested method is 5 g, and this
quantity of horseradish comprises 0.17 g of dietary fiber,
this horseradish is not determined as a food high in dietary
fiber or source of dietary fiber in accordance with the
suggested method.

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at 100 g are accomplished without
consideration of RACCs, some foods that fulfilled dietary
fiber necessities were not proper food options in
accordance with the CAC at 100 g to attain enough
dietary fiber. Using a constant food quantity of 100 g may
be low for some foods. Hence, the calculation of dietary
fiber quantity at 100 g of food in accordance with the
CAC indicates the improperly low dietary fiber quantity
for some foods. As an example, if chunky minestrone
soup (NDB number 6039) comprises 2.4 g of dietary fiber
at 100 g and RACC of 245 g, is it determined as a food
high in dietary fiber or source of dietary fiber in
accordance with the suggested method and CAC at 100
g? As this chunky minestrone soup comprises 2.4 g of
dietary fiber at 100 g, it is not determined as a food high
in dietary fiber or source of dietary fiber in accordance
with the CAC at 100 g. Eating 1,250 g of the chunky
minestrone soup fulfills the dietary fiber DRV, and this
chunky minestrone soup is customarily consumed 2,450
g at 10 eating occasions. As the serving of this chunky
minestrone soup in accordance with the suggested
method is 245 g, and this quantity of soup comprises 5.88
g of dietary fiber, this chunky minestrone soup is
determined as a food high in dietary fiber in accordance
with the suggested method.

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at 100 g are accomplished without
consideration of the energy quantity of foods, choosing
some foods in accordance with the CAC at 100 g to attain
enough dietary fiber overstepped energy necessities. As
an example, if cashew butter (NDB number 12588)
comprises RACC of 32 g, 609 kcal of energy at 100 g,
and 3 g of dietary fiber at 100 g, is it determined as a food
high in dietary fiber or source of dietary fiber in
accordance with the suggested method and CAC at 100
g? As this cashew butter comprises 3 g of dietary fiber at
100 g, it is determined as a food source of dietary fiber in
accordance with the CAC at 100 g. Eating 1,000 g of
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cashew butter fulfills the dietary fiber DRV but
eventuates in getting 6,090 kcal of energy, and that
energy quantity is 4,090 kcal higher than the energy DV
or energy DRV. As the serving of this cashew butter in
accordance with the suggested method is 32 g, and this
quantity of cashew butter comprises 0.96 g of dietary
fiber, this cashew butter is not determined as a food high
in dietary fiber or source of dietary fiber in accordance
with the suggested method.

Utilizing the high dietary fiber quantities of the
dietary fiber source claim for liquid foods and assessment
of the dietary fiber source claim for liquid foods at 100 g
diminished the dietary fiber source liquid foods. In
accordance with the CAC at 100 mL or 100 g, the high
and source claims for minerals (except sodium), vitamins,
and protein are defined at 100 mL of liquid foods or at
100 g of solid foods, but the high and source claims for
dietary fiber are defined at 100 g of liquid and solid foods.
In addition, the quantities of high and source claims for
minerals (except sodium), vitamins, and protein in liquid
foods are half of the solid foods, but the dietary fiber
quantities of high and source claims in liquid and solid
foods are identical. As an example, if the dietary fiber
source claim for liquid foods was 5-9% of the dietary
fiber DRV at 100 mL, 1.49% of liquid foods would be of
foods source of dietary fiber. As the dietary fiber source
claim for liquid foods in accordance with the CAC is 10-
19% of the dietary fiber DRV at 100 g, 0% of liquid foods
are foods source of dietary fiber.

The mean (%) of similarities between the CAC at 100
g and the suggested method was 84.65% for foods high
in dietary fiber and source of dietary fiber in food classes.
Calculation of dietary fiber quantity of some foods in high
quantities and some other foods in low quantities and
using difficult criteria of the high and source claims for
dietary fiber in accordance with the CAC at 100 g raised
means (%) of foods comprising proper dietary fiber levels
in 14 food classes (spices and herbs; snacks; nut and seed
products; baked products; cereal grains and pasta; sweets;
breakfast cereals; legumes and legume products;
restaurant foods; beverages; baby foods; American
Indian/Alaska Native foods; fast foods; fats and oils) and
diminished means (%) of foods comprising proper dietary
fiber levels in five food classes (meals, entrees, and side
dishes; soups, sauces, and gravies; fruits and fruit juices;
vegetables and vegetable products; dairy and egg
products) as compared with the suggested method. As an
example, means (%) of foods comprising proper dietary
fiber levels in spices and herbs, snacks, nut and seed
products, and meals, entrees, and side dishes were
respectively 84.38%, 78.53%, 95.1%, and 18.18% in
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accordance with the CAC at 100 g and 0%, 14.11%,
35.29%, and 38.64% in accordance with the suggested
method.

Foods comprising proper dietary fiber levels in
accordance with the CAC at 100 kcal

As the calculation of the dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at 100 kcal are accomplished without
consideration of RACCs, choosing some foods in
accordance with the CAC at 100 kcal to attain enough
dietary fiber did not fulfill dietary fiber necessities. Using
a constant energy quantity of 100 kcal may be high for
some foods. Hence, the calculation of dietary fiber
quantity at 100 kcal of food in accordance with the CAC
indicates the improperly high dietary fiber quantity for
some foods. As an example, if raw lime juice (NDB
number 9160) comprises RACC of 5 mL, 25 kcal of
energy at 100 g, and 0.4 g of dietary fiber at 100 g, is it
determined as a food high in dietary fiber or source of
dietary fiber in accordance with the suggested method
and CAC at 100 kcal? Since this lime juice comprises 1.6
g of dietary fiber at 100 kcal, it is determined as a food
source of dietary fiber in accordance with the CAC at 100
kcal. Drinking 7332.3 mL of lime juice fulfills the dietary
fiber DRV, but this lime juice is customarily consumed
50 mL at 10 eating occasions. As the serving of this lime
juice in accordance with the suggested method is 5 mL,
and this quantity of lime juice comprises 0.02 g of dietary
fiber, this lime juice is not determined as a food high in
dietary fiber or source of dietary fiber in accordance with
the suggested method.

The mean (%) of similarities between the CAC at 100
kcal and the suggested method was 88.49% for foods high
in dietary fiber and source of dietary fiber in food classes.
Calculation of dietary fiber quantity of some foods in high
quantities in accordance with the CAC at 100 kcal raised
means (%) of foods comprising proper dietary fiber levels
in 18 food classes (spices and herbs; vegetables and
vegetable products; fruits and fruit juices; soups, sauces,
and gravies; baby foods; cereal grains and pasta; nut and
seed products; legumes and legume products; snacks;
baked products; American Indian/Alaska Native foods;
sweets; beverages; breakfast cereals; fats and oils;
restaurant foods; dairy and egg products; fast foods) as
compared with the suggested method. As an example,
means (%) of foods comprising proper dietary fiber levels
in spices and herbs, vegetables and vegetable products,
fruits and fruit juices, and soups, sauces, and gravies were
respectively 85.94%, 91.8%, 68.98%, and 48.12% in
accordance with the CAC at 100 kcal and 0%, 34.01%,



33.13%, and 24.18% in accordance with the suggested
method.

Discussion

Some scientific writings, similar to the suggested
method, CAC and FDA at serving, CAC at 100 kcal, and
CAC at 100 g, determined wheat (21-25), oat (25,26),
corn (25,27), barley (22,25,28), bulgur (25,29), rye
(23,25,30,31), split peas (32), chickpeas (32,33),
soybeans (32,34), lentils (32,34), pinto beans (32), kidney
beans (32,35), and sesame seeds (36,37) as foods
comprising proper dietary fiber levels.

Charoensiddhi and Anprung (38) and Sultana and
Bari (39), unlike the suggested method, CAC and FDA at
serving, CAC at 100 kcal, and CAC at 100 g, determined
watermelon as food comprising a proper dietary fiber
level. Eating 7,000 g of watermelon (NDB number 9326;
0.4 g of dietary fiber at 100 g; 30 kcal of energy at 100 g)
fulfills the dietary fiber DV. Also, eating 7,500 g of
watermelon fulfills the dietary fiber DRV. However, this
watermelon is customarily consumed at 2,800 g at 10
eating occasions. In addition, eating 7,000 g of
watermelon eventuates in getting 2,100 kcal of energy,
and that energy quantity is 100 kcal higher than the
energy DV or energy DRV. Also, eating 7,500 g of the
watermelon eventuates in getting 2,250 kcal of energy,
and that energy quantity is 250 kcal higher than the
energy DV or energy DRV.

Bajpai et al. (40), Kang et al. (41), Kapusta-Duch et
al. (42), Sarwar et al. (43), and the CAC at 100 kcal,
unlike the suggested method, CAC and FDA at serving,
and CAC at 100 g, determined cucumber as food
comprising a proper dietary fiber level. Eating 5,600 g of
cucumber with peel (NDB number 11205; 0.5 g of dietary
fiber at 100 g; 15 kcal of energy at 100 g) fulfills the
dietary fiber DV. Also, eating 6,000 g of cucumber with
peel fulfills the dietary fiber DRV. However, this
cucumber is customarily consumed 850 g at 10 eating
occasions.

The CAC and FDA at serving and CAC at 100 g,

The CAC per 100 keal

|
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[
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unlike the suggested method and CAC at 100 kcal,
determined toaster pastries as a food comprising a proper
dietary fiber level. Eating 848.5 g of toaster pastries
(NDB number 28178; 3.3 g of dietary fiber at 100 g; 3.63
g of dietary fiber at RACC; 391 kcal of energy at 100 g;
RACC of 110 g) fulfills the dietary fiber DV but
eventuates in getting 3,318 kcal of energy, and that
energy quantity is 1,318 kcal higher than the energy DV
or energy DRV. Also, eating 909.1 g of the toaster
pastries fulfills the dietary fiber DRV but eventuates in
getting 3,555 kcal of energy, and that energy quantity is
1,555 kcal higher than the energy DV or energy DRV.

It is well-recognized that extreme energy intake can
cause obesity or overweight. However, the calculation of
dietary fiber quantity and assessment of proper dietary
fiber levels in accordance with the CAC and FDA at
serving and CAC at 100 g are accomplished without
consideration of the energy quantity of foods. Hence,
choosing some foods in accordance with the CAC and
FDA at serving or CAC at 100 g to attain enough dietary
fiber overstepped energy necessities and could cause
obesity or overweight.

RACC values show the quantity of the food
customarily consumed at an eating occasion (15).
However, the calculation of dietary fiber quantity and
assessment of proper dietary fiber levels in accordance
with the CAC at 100 kcal and CAC at 100 g are
accomplished without consideration of RACCs. Hence,
choosing some foods in accordance with the CAC at 100
g or CAC at 100 kcal to attain enough dietary fiber did
not fulfill dietary fiber necessities and could cause dietary
fiber deficits. Also, some foods that fulfilled dietary fiber
necessities were not proper food options in accordance
with the CAC at 100 g to attain enough dietary fiber.

In the suggested method, the calculation of dietary
fiber quantity and assessment of proper dietary fiber
levels in foods are accomplished with consideration of
RACCs and the energy quantity of foods. Hence,
choosing foods in accordance with the suggested method
fulfilled dietary fiber necessities and did not overstep
energy necessities (Figure 2).

Raw lime juice

The m:n:.:‘:m per ‘

Cashew butter J

Inadequate
dietary fiber

y Prepared horseradish ‘ intake

Figure 2. Results of food options in accordance with different methods for attaining enough dietary fiber
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