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COMPOSITION OF FOODS USED IN FAR EASTERN COUNTRIES 1/

This publication brings together data on refuse, food energy, proximate
composition, three minerals, and five vitamins in many foods commonly consumed
in countries of the Far Fast. It has been prepared in response to repeated re-
quests from administrators wanting the data for estimating adequacy of food
supplies, from research workers engaged in making dietary surveys or related
studies, and from nutritionists, teachers, dietitians, doctors, agricultural
missionaries, and others who are concerned with the nutritive values of indige-
nous and imported food supplies.

SOURCES OF DATA

The food composition values shown in this publication (table 3, p. 10) were
based in a large measure on original studies made in the Far East and published
in scientific journals. When this information by itself was insufficient,
supplementary sources were used. For plant foods, analyses made in countries
other than those in the Far Eastern area were used when information indicated that
the products belonged to the same genera and species as those produced in the Far
East and when the variety was one used in one or more Far Eastern countries.

Data in the literature were evaluated on the basis of identity and treat-
ment of samples and analytical procedure used. From the array of figures an
average value based on acceptable data for each nutrient in every item has been
derived for this publication. The usefulness of numerous studies is greatly
limited because descriptions of samples are inadequate both with ragard to the
scientific names and the kind and extent of processing or other treatment. A
great deal of confusion exists in the literature because the samples are not
fully identified; investigators often report only the common name used locally
instead of the scientific name. As a result, composition data from numerous
studies could not be included in obtaining values for this publication. Also
the part of the product used for analysis is not adequately described in many
reports, In the case of vegetables, there may be considerable difference be-
tween an analysis for leaves and stems and one for leaves by themselves, and
both may be edible. The kind and extent of milling of grains also make very
important differences in the composition of grain products. Information in the
literature on the composition of fish is particularly inadequate. The number
of species of fish used in any one country is large and the systematic classi-
fication unsatisfactory. In this publication data for only a few kinds are
given as typical of the range in composition. Scientific names have not b?en
given inasmuch as the data necessarily were based largely on American speciles
and it is believed that the scientific names would not generally apply to Far
Eastern species. However, the data on composition may be applied to closely
related kinds until a more satisfactory classification can be developed. Such
application must be based on a general knowledge of the probable fat content
of the species to which it is made.

1/ This publication supersedes:
Y The Nutritive Value of Chinese Fruits and Vegetables, 1943, 2L pp.,

Mimeographed.
The Nutrient Values Suggested for Far Eastern Foods, 1945, 16 pp.,

Mimeographed.
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For a few important food items sufficient direct information on which to
base composition values could not be located and figures were imputed or calcu-
lated from another food. Vitamin values and reliable iron data are particularly
scarce, and many of the data given may require considerable revision in the

future.
References used in preparing this publication are listed on page Lk.

NOTES ON NUTRIENTS

Food Energy

The procedure recommended in 1947 by the Food and Agricultural Organization
Committee on Calorie Conversion Factors and Food Composition Tables was followed
in calculating the calories shown in this publication. Calorie values in the
recent publications (187, 312, 326) 2/ of the Food and Agricultural Organization
and also of the United States Government were calculated by this same procedure.

The principle consists of:

(1) Determining the amounts of the three classes of organic matter
present in a particular food that are available to the body for
energy. These amounts are obtained by applying coefficients of
apparent digestibility that have been determined for that food
or food group to the total amount of the energy yielding nutri-
ent in the food;

(2) Applying the appropriate heat of combustion figures to the
amounts of available nutrients. For fats and carbohydrates,
heats of combustion determined in a bomb calorimeter have been
accepted generally for direct application, but for protein it
has been customary to make a deduction of 1.25 calories per
gram of digested (or available) protein to allow for organic
products normally excreted in the urine.

The steps in the calculation of energy values according to this principle
can be shortened by the use of calorie factors that may be applied directly to
composition data of a food, These calorie factors are the products of the heats
of combustion (adjusted in the case of protein for urinary losses of incompletely
burned nitrogenous material) and the coefficients of apparent digestibility.

The factors used for calorie calculation in table 3 are listed in table 1,

The determination of suitable coefficients of digestibility to use in making
energy estimates presents many perplexing problems, particularly since these
coefficients probably can be influenced by many conditions such as the nutri-
tional status of the subjects, the level of nutrients in the diet, the propor-
tion of nutrients furnished by the test food, and other experimental conditions.
For example, the question may be raised as to whether the digestibility of the
nutrients in a food such as rice is the same for the Oriental who regularly
consumes it in large quantities as for a Westerner who serves as a subject for

a few days in a dietary experiment.

2/ Numbers in parentheses refer to Literature References, page lLl.
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The coefficients of digestibility used in the factors shown in table 1 were
based on studies made with human subjects, most of them with fairly young men
living in Europe and the United States of America, and on relatively fewer with
subjects in the Orient.

The method by which these factors have been derived is considered satisfac-
tory in view of information available, but changes are to be expected in the
factors themselves as research provides additional data on digestibility and a
better basis for evaluating such studies in light of the varying dietary patterns.

Protein

The protein values were calculated in the usual manner-——multiplying total
nitrogen by a factor. As the majority of the proteins in foods contain 16 per-
cent nitrogen, the conversion factor for most foods is 6.25. For a number of
foods for which 6,25, the factor commonly used, is not suitable, specific
nitrogen conversion factors (1L4L) were used as follows:

Factor for converting

N to Protein

Cereal products:

Barley, 0818, IYyE .ceevercccccccssccns 5.83

Rice © 00000000000 000000 0000000000000 00 5095

Wheat flour, refined e.eeeeececsoseces 5.70

Wheat and millets, whole kernel ...... 5.83
Oilseeds and nuts:

AImonds sieieeessesessssccsesscasccnns 5.18

Peanu.ts 0 0000000000000 00000000000000 00 s‘hé

soybeans 9 00 000000000060 00000000000 0000 5.71
Mjlk 00 0000000008000 06000000 06000000000 90000 6.38

The assumption made in using either these factors or 6.25 is that all the
nitrogen present is protein nitrogen. Also it is assumed that for all other
foods than those specified, 6.25 is a suitable factor. Neither assumption is
entirely correct, but this procedure has been followed for several years and
has been accepted generally for use until better figures are available.

Carbohydrate

The values for carbohydrate in table 3 are for the so-called "total carbo-
hydrate by difference," obtained by subtracting from 100 the sum of the per-
centages of water, ash, protein (total N x factor) and fat (ether-soluble
extract). They do not represent carbohydrate in the strict chemical sense.
Included in the figures, in addition to the sugars and starches which the body
is known to use almost completely, are fiber and pentosans which the body.uses
less completely, if at all, and still other gubstances such as organic acids
which, chemically speaking, are not carbohydrate. The calorie factors shown
in table 1 under carbohydrate apply to this total carbohydrate by difference,
that is, to figures such as those shown in table 3.



L -

Table 1.,--Specific Physiological Energy Factors for Calculating the

Calorie Value of Foods

Physiological energy factors to be applied to-
Total carbohydrate

Food or Food Group

Protein Fat (by difference)
Cal, . Cal, . Cal,/gm.
Cereals and grain products: et aL.em
Barley, 1ight veeveeeeeeenscecennns 3.55 8.37 3.95
Buckwheat, lightly milled ......... 3.37 8.37 3.78
Buckwheat, highly milled .uuuvv.... 3.55 8.37 3.95
Maize, meal, whole ground:
Unbolted cevecoesensennncs cesesos 2.73 8.37 L.o3
Bolted coeeecececcccecoccenaccnns 3.10 8.37 L.10
Millets, Whole sevevoeececscoscncas (.91) 8.37 (L.03)
0ats Or 0atmeal ...eececesseeescess 3.55 8.37 L.07
Rice, Drown .o.eeeeeeseseocecsscnns 3.1 8.37 L.12
Rice, undermilled .....eeeveeeenn.. 3.73 8.37 L.16
Rice, highly milled .eveeeeennnnnn. 3.82 8.37 L.16
Rye, whole grain or meal ...... cees 3.05 8.37 3.86
Rye flour, dark seeeeeeececeeeeeens 2,96 8.37 3.82
Rye flour, medium e.eeeeeeeeeeeeons 3.23 8.37 3499
Rye flour, 1ight veeeeeeeeeeeeocons 3.L46 8,37 L.07
Sorghum or Kaoliang ...eeeoeeeeeess .91 8.37 4,03
Starch soiecececessccccccecceccooss 3.87 8.37 L.12
Wheat, 97-100 percent extraction .. 3.59 8.37 3.78
Wheat, 93-96 percent extraction ,.. 3.69 8.37 3.86
Wheat, 85-92 percent extraction ... 3.78 8.37 3.95
Wheat, 75-8L percent extraction ... 3.91 8.37 L.o7
Wheat, 70-7L percent extraction ... .05 8.37 L.12
Other refined cereals .e.eeeeeeees. 3.87 8.37 L.12
Fruits; vegetables:
Lemons and 1imeS u.eeveveveeeseooss 3.36 8.37 2,70
Other fruitsS eeveeeeeeeeeeeceesenss 3,26 8.37 3.60
Beans and peas, immature, shelled.. 3.L7 8.37 .07
MUSHYOOMS eeveeenneennecocensnonsas 2.L3 8.37 1.24
Potatoes, other starchy roots ..... 2,74 8.37 L.03
Other underground crops 1/ ........ 2.74 8.37 3.8L
Other vegetableS seu.eeeereseoseesos 2.LL 8.37 3.57
Tomatoes, tomato products ......... 3.36 8.37 3,60
Legumes, seeds and nuts:
oybeans and soybean products ..... 3.47 8.37 1.68
Other legumes; seeds and nuts ..... 3.47 8.37 .07
Meat; poultry; FiSh voveeeseoeeoocoes L.27 9.02 %/
EEES eeveeeeeocecnonencncasnncnonnnns L.36 9.02 .68
Milk and milk productS we.eececese... L.27 8.79 3.87
Oils and fats:
Butter seeeeeiceeecececencececcncans L.27 8.79 3.87
Other animal fatsS .veeeeeeeeeeenoos - 9.02 -
Margarine .oceeeeceseeeeeecosecanes L.27 8.8L 3.87
Other vegetable oils and fats ..... - 8.8L -
Sugars and sirups:
Cane sugar; molasses; sirups ...... - - 3.87
HOMEY eeeeeeeneoneeenecncacnonnnns 3.36 — 3.68
Miscellaneous:
Chocolate, COCOA teveeeeeernneeanss 1.83 8.37 1.33
ViNBEATr teuvereeneeseesonnsnonnnonse —_— -- 2.L5

1/ Vegetables such as beets, carrots, onions, parsnips, radishes.
Brain, heart, kidney, liver, 3.87 calories per gram; tongue, shellfish,

fish products, l.11 calories per gram.



Minerals

Calcium data shown in table 3 represent the total amount of calcium present
in the edible portion of the product. The question of how to treat the calcium
content of foods containing relatively large amounts of oxalic acid remains de-
batable. The possibility that all of the calcium in some focds may not be avail-
able because of the presence of oxalic acid is noted in a footnote, but no ac-
count is taken of excess oxalic acid in foods which may make -wnavailable part of
the calcium in other foods. When direct analytical data on calcium content of
meat were inadequate, values were calculated from protein content, using 58 milli-
grams of calcium per 100 grams protein as suggested by Sherman (277).

Phosphorus data are for the total amount of phosphorus present. No deduc-
tion has been made for phosphorus bound in some relatively unavailable form such
as phytin. When necessary, phosphorus in meat was calculated from correlations
based on data in the literature relating phosphorus to protein,

Iron likewise applies to total iron in the edible portion rather than to
available iron, but precautions were taken to eliminate data that showed evidence
of contamination of sample. If suitable data from other sources were not avail-
able, the iron content of meat was calculated by use of the factor suggested by
Sherman, 15,0 milligrams per 100 grams of meat protein.,

Mineral data shown for fish were based on actual data reported in the
literature for individual kinds, however, and not on generalized factors related
to protein as is commonly done.

Vitamins

Vitamin A values in table 3 are expressed in International Units. Values
expressed in the literature as micrograms of carotene were converted to Inter-
national Units of vitamin A on the basis that 0.6 micrograms of beta carotene
and 1,2 micrograms of other carotenes having vitamin A activity are equivalent
to 1 International Unit of vitamin A. These values were based in part on bio-
logical assay and in part on physical-chemical determinations of vitamin A or
pro-vitamin A, The physiological equivalence of vitamin A and of the carotenes
having vitamin A activity has posed difficult questions. For practical use in
evaluating human diets the question of the availability of the carotenes from
different sources must be taken into consideration. Experimental work with
laboratory animals and human subjects has shown that the carotene in some foods
is nearly all available and in others only one-third or less is available, For
example, present indications are that only about a fourth to a third of the
carotene present in cooked carrots and cooked sweetpotatoes may be utilized by
experimental animals,and about two-thirds of the carotene in cooked kale, a
leafy green vegetable. Further research will make possible revision of present
vitamin A figures to take into account utilization of carotene.

Values for three of the B vitamins, thiamine, riboflavin, and niacin, re-
ported in the literature represent various degrees of progress in the develop-
ment of assay procedures. For many foods included in table 3, very few or no
analyses for these vitamins have been reported. Revisions can be expected in
the figures shown as improved methods are developed for freeing bound forms,
especially of riboflavin, and as further data accrue on the quantities in foods.
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Because data on the amounts of the B-vitamins present in many of the meats
produced in the Far East were inadequate, vitamin factors developed on a limited
amount of information for meats in the United States were used to derive the
figures for this publication. The vitamin content was calculated from the pro-

tein by applying the following factors:

_Content per 100 grams protein
Thiamine Riboflavin Niacin

Mg. Mg. Mg.

Meat:
Beef ciceeeieccccctcnsrtsccssnnnes Ovh3 0089 2)400
Lamb and mutton seeeecesesccecons .89 1.2L 28.9
Pork, cured ceocesseesssssscssses  U.13 1.11 23.L
Pork, fresh seeecececosccasoosees L.B6 1.17 26.0
Veal, freSh sesesesveccccccccssss .73 1.33 33.5

Ascorbic acid values reported here were based for the most part on deter-
minations of reduced ascorbic acid, because this is the form reported by most
workers and the form in which nearly all of this vitamin occurs in fresh
products.

CONVERSION FACTORS FOR COMMON UNITS OF WEIGHT

Data on the composition of foods in table 3 have been shown in units of the
metric system because it is the system used rather widely in the Far East and
also because the figures can be translated quickly into terms of percentage,
should that be desirable. Data expressed as grams per 100 grams of food may be
read directly as percent and data expressed as milligrams per 100 grams can be
read as percent by moving the decimal three places to the left.

At times it is necessary to convert from local weight units to either the
metric system or pounds and ounces, or vice versa, Conversion factors for
weights that might be encountered in dietary studies are given in table 2.

COMMENTS ON COMPOSITION DATA AND TERMS USED

The foods in table 3 are arranged alphabetically within eight groups. The
grouping was made from a practical standpoint of customary usage rather than a
botanical classification. Thus arrowroot flour and sago meal, although prod-
ucts of tubers, are included with cereals, and tomatoes and soybean curd with
vegetables.

Both the scientific and common names for plant products have been shown to
aid the user in identification of items. Since common names are used very
loosely within a country and translations based on such names may be misleading,
the scientific name is recommended as the basis for selecting items from this
table. The botanical classification of the products on which composition studies
have been reported in the literature usually has been made by a trained botanist
or agronomist and the scientific name may be expected to provide a better basis
for identification than the common name. Unfortunately there is not complete
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Table 2.--Conversion Factors for Weights Used in Far Eastern Countries

. . Metric United States :
Unit of weight Unit C
gh Equivalent Equivalent ountry in wh?ch used
Arrobe (25 libres) 1.00 11.50 kg. 25.35 1b. |Philippine Islands
01d Spenish .09 1.00 kg. 2,20 1lv.
Catty (16 liang) 1.00 604.8 gm. 1.33 1b. |China, Hong Kong,
014 Chinese system .75 453.6 gm. 1.00 1b. | Meleye Stetes 1/,
1.65 1.00 kg. 2.20 1b. | Manchuria
Catty 1.00 617.6 gm. 1.36 1b. | Indonesia
1.62 1.00 kg. 2.20 1b.
Catty 1.00 600.0 gm. 1.32 1b. | Thailand
1.67 1.00 kg. 2.20 1b.
Catty, shih, new Chinese | 1.00 500.0 gm. 1.10 1b, | China
system (Shih chin) 2.00 1.00 kg. 2.20 1b.
Hundredweight, long 1.00 50.80 kg. 112.0 1b. |Burma, Malaya States 1
Hundredweight, short 1.00 45.% kg. 100.00 1b. | Burma, Malaya States l/
Kin or catty (160 momme) | 1.00 600.0 gm. 1.32 b, | Japan, Formosa, Korea
1.67 1.00 kg. 2.20 1b,
Ewan (1,000 momme) 1.00 3.75 kg. 8.27 1b. | Japen, Formosa, Korea
.27 1.00 kg. 2.20 1b.
Lieng, Cld Chinese system| 1.00 37.8 go. 1.33 oz. |Chine, Hong Kong,
Malaya States y,
Manchuria
Libra (16 onzas) 1.00 460.0 gm. 1.01 1b. |Philippine Islands
0ld Spanish 2.17 1.00 kg. 2.20 1b,
Meund (40 seers) 1.00 37.32 kg. 82.28 1b. |India and Pakistan
.03 1.00 kg. 2.20 1b.
Momme 1.00 3.8 gm. .13 oz. |Japen, Formosa, Korea
26.67 100.0 gam. 3.53 oz.
Onza, Old Spanish 1.00 28.75 gm. 1.01 oz. |Philippine Islands
3.48 100.0 gm. 3+53 oz.
Picul (100 catties), 1.00 £0.48 xg. 133.33 1b. |China, Hong Kong,
014 Chinese system Malaye States 1/,
Manchurie
Picul 1.00 61.76 kg. 136.16 1b. |Indonesia
1.62 100.0 kg. 220.46 1b.

984596 O - 52 - 2
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Table 2.--Conversion Factors for Weights Used in Far Eastern Countries--Continued

: Metric United States ~ : s
i Country in which used
Unit of weight Unit Equivalent Equivalent Yy
Picul 1.00 60.00 kg. 132.28 1b. |Thailand, Japan
1.67 100.00 kg. 220.46 1b.
Picul, shih, new Chinese | 1.00 50.00 kg. 110.23 1b. |China
system (Shih tan) 2.00 100.00 kg. 220.46 1b.
Quintal, Metric 1.00 100,00 kg. 220.46 1b. |Viet Nem, Laos, Cambodia
Quintal, Old Spanish 1.00 46.00 kg. 101.41 1b. |Philippine Islands
(4 arrobas) .22 1.00 kg. 2.20 1b.
Seer (80 tolas) 1.00 933.1 gm. 2.06 1b. |India and Pekistan
1.07 1.00 kg. 2.20 b,
Stone, legal (U.K.) 1.00 6.35 kg. 14.00 1b. |Burme, Malaye States 1/
.16 1.00 kg. 2.2 1b.
Tahil (Tael) 1.00 37.8 gm. 1.33 oz. |Malaya States 1/
2.65 100.0 gm. 3.53 oz.
Tola 1.00 11.7 gm. 41 oz. |India and Pekistan
8.57 100.0 gm. 3.53 oz.
Ton, metric 1.00 1,000.00 kg. 2,204.6 1b. |Commonly used in most
(10 quintals) | (1.1023 short tons| of the Far Esstern
or countries
0.9842 long tons)
Ton, long 1.00 1,016.05 kg. 2,240.00 1b. |Burma, Malaye States 1/
(1.0160 metric tom)
Ton, short 1.00 907.18 kg. Burma, Malaya States 1

(0.9072 metric ton)

2,000.00 1b.

y Including Straits Settlements, Federated and Unfederated Malaya States, North Bormeo,

Sarenals, etc.

agreement among botanists in scientific names preferred.

Genus

and species names

shown here are the ones preferred in Standardized Plant Names (148), with a few ex-

ceptions where other names were recommended by

and Agricultural Engineering, U. S. Department of Agriculture.

the Bureau of Plant Industry, Soils,

Common names of plant foods may differ greatly from one locality to another.
Cross references for common names have been included in the table to help in
locating composition data for an item but values have been entered in most in-
stances under the common name used in Standardized Plant Names.
entered under another common name if the preferred name would be difficult to

locate without reference to botanical classification.

Data have been

Thus in the case of matai

(Eleocharis dulcis), data have been entered under matai with a cross reference only

under waternut.

This tuber has erroneously been called "water chestnut" because it

resembles waterchestnut (Trapa natans), a product commonly grown in Europe and other
parts of the Western world.
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An alphabetical index of the scientific names of plant products appearing in
table 3 has been prepared, and follows table 3. The English name and item number
from table 3 follow the scientific name. Before using the data in a given locality
it is recommended that a botanist familiar with the local terminology translate
the scientific name into the common name by which the product is known in that
area.

Composition data for nearly all items in table 3 apply to raw foods, the
exceptions being a few canned and dried items which are so labeled.

Among the many foods which of necessity have been omitted are the numerous
pickled, brined, and fermented foods. The action of the agents used in prepar-
ing these products may be to concentrate some of the nutrients, add some, leach
out, protect, or destroy others; and some of these conditions may even promote
increases of some of the B vitamins over the amount normally present in the
food. Only three kinds of seaweeds have been included and for these only the
proximate composition given since data were insufficient or unsatisfactory for
deriving representative values for minerals and vitamins. Additional informa-
tion is needed for the composition of meat, particularly since the extent to
which the animal is fattened and subsequently the extent to which the cuts are
trimmed of fat make large differences in calorie values and protein content and
indirectly in the B vitamins calculated by factors related to protein,

The term "edible portion," abbreviated to E.P., refers to the part of the
food customarily eaten. Determinations of the composition of foods for human
dietary purposes are based on an analysis of the edible portion.

Refuse refers to the portion usually discarded. It includes such parts as
bones, pits, shells, and any parings and tough outer leaves of vegetables that
customarily are not eaten.

The term "as purchased," abbreviated to A.P., is used to designate foods
before removal of the parts not eaten. Composition data on the "as purchased"
bases were derived, as usual, from data obtained from analysis of the edible
portion, that is, by a calculation in which refuse is considered as part of the
weight of the food but not contributing to any of the nutrients. Refuse is thus
treated as a weight of inert material that dilutes the nutrients in the edible
portion., The composition figures for food on an "as purchased" basis provide in-
formation on amounts of nutrients in the edible portion of the product when
weighed with the kind and proportion of refuse described in the stub.

Parentheses denote imputed values for which no experimental evidence was
available, or for which there was relatively little basis for imputing a value
from another form of the food, or for which reported data were not considered
suitable,

Dashes indicate that no basis could be found for imputing a reliable value
although there was some reason to believe that a measurable amount of the con-
stituent might be present.

The word "trace" indicates vitamin values that would round to zero with the
number of decimal places carried in these tables, For other components that
would round to zero, a zero is used.
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