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Excel.ency:

On behalf of the Interdepartmental Committee on Nutrition for
National Defense (ICNND) of the United States of America, it is

my pleasure to transmit the report of the nutrition survey of the
Federation of Malaya which was conducted by a joint llalayan--United
States team in September--October 1962,

The preliminary survey report was discussed in March 1964 with repre-
sentatives of the Ministries of Health and Defense, the Institute

for Medical Research, and the American Embassy by Dr. Howerde E,
Sauberlich, Deputy Director, and Dr. Paul H, Weswig, Nutritionist.
The excellent suggestions received have been incorporated in the
report. ’

The Committee and the members of the United States survey team wish

to express their appreciation to the many individuals in Malaysia

who contributed so much to the success of the survey, We are partic-
ularly indebted to the Ministries of liecalth and Defense, the Institute
for Medical Research, and the Malayan members of the survey team for
their cooperation and support in this joint endeavor.

Sincerely yours,

Skmh.\C Fale
Shirley C. Fisk, M.D.

Deputy Assistant Secretary
(Health and Medical)

His Excellency

Tunku Abdul Rahman

Prime Minister of Malaysia
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PREFACE

At the request of the Malayan government the United States government
sent a team of physicians, dentists, nutritionists, chemists, food special=~
ists and parasitologists to Malaya to work with a counterpart team of Malayan
personnel. The purpose of this visit was to evaluate the nutritional status
of military and civilian populations throughout the country. Insofar as pose~
sible, samples were selected from all population strata, from representative
geographic locations and from all races., It is realized that complete random
selection can seldom be achieved, but every effort was made to strive toward
this goal. A total of 8,172 examinations were conducted including 1,569 de-
tailed examinations and 729 chemical determinations. In addition, detailed
dietary histories were conducted, samples of fresh and cooked food were col=
lected for analysis and expert evaluation of food and agricultural facilities
was made.,

All of these data were evaluated statistically and were correlated in
order to form the basis of the present report. This attempts to define the
methods which were used, to present the results obtained and to compare
these results not only with Western countries, but also with neighboring
countries in southeaste.n Asia.~ The report gives a factual evaluation of
the growth and developrent of children, the state of physical health of
adults including the occurrence of hypertensive vascular disease, obesity
and diabetes, and ‘c also delineates the adequacy or inadequacy of nutrie
tion in terms of specific chemical components and vitamins and minerals.
This information when coupled with the knowledge of available food supplies
and customary food habits should enable the Malaysian government to correct
any deficiencies which do exist. It is hoped that this report will be in=-
strumental in aiding the Ministry of Health as well as the Ministry of
Agriculture and other governmental agencies in future planning for the
welfare of this progressive country.
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PURPOSE AND OBJECTIVES

Arrangements

At the request of the Malayan government the United States Interdepart-
mental Committee on Nutrition for National Defense (ICNND) sent a team of
phy icians, dentist’,, biochemists and specialists in food, nutrition and
parasitology to Malaya in September 1962. The Malayan government organized
a counterpart team which worked closely with the Americans to perform the
survey. A biochemical laboratory was located in the Institute for Medical
Research (IMR) in Kuala Lumpur and was fully equipped by the American team.
A counterpart team worked with the American chemists and learned the proce-
dures. Transportation was arranged by the Malayan government in land rovers,
on trains and by air. The details of methods employed are listed in Chapter
1v.
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Methods Employed

Briefly, the survey team employed the same technics which have been used
in other countries surveyed by the ICNND, In the original plan an endeavor
was made to balance as nearly as possible the numbers of examinees from city
and rural areas as well as between military and civilian groups. An effort
also was made, insofar as possible, to get representative samples of all three
racial groups and to try to avoid an undue number of examinees in any given
age group. Preliminary arrangements assisted greatly in striving toward these
goals, but they were of course not fully achieved,

At each examination site, the help of local officials was enlisted in
order to procure a suitable building for holding the survey and in order to
notify the local populace of the purpose of the survey. Ideally, a certain
percent of any population group should be selected at random for such a sur~
vey. This frequently was not possible and in some instances a very dispro-
portionate sample had to be collected due to a misunderstanding on the part
of local officlals or due to unavailability of certain groups,

Each person to be examined was registered by a clerk, then weighed and
measured. Following this he was sent through the abbreviated clinical exami-
nation line and thence either to the detailed examination or the dentist or
the laboratory or he was released (see detailed description of procedures,
Chapter 1IV).




II

ABBREVIATED SUMMARY AND RECOMMENDATIONS

Anemia and Iron

All children with hemoglobin levels less than 12 gm per 100 ml of blood
cannot arbitrarily be considered anemic, but this seems a satisfactory value
above which children almost certainly are not anemic (l).

Using this criterion of 12 gm of hemoglobin per 100 ml of blood or above
as being normal for children and women, 36 percent of children less than 5
years of age, 13 percent of children ages 5~14 and 19 percent of all nonpreg=
nant, nonlactating women and girls over age 15 were "anemic" (... Tables 65-
b7 au! Hppondix Table 45).

No specific recommendations are being made concerning correction of anemia
in children primarily because the nature of this anemia cannot be determined
by this study. It is certain that it represents a number of different causes
including protefn deficiency, inadequate dietary supplies of iron, infestation
with parasices, and possibly a small number are due to sprue or other forms of
malabsorption syndromes, Accordingly detailed clinical evaluation of a suffi=
cient number of anemic children is needed to determine the frequency of the
several causes involved.

Protein Nutrition

Although, on the average, protein nutrition seemed to be quite adequate,
both in terms of the clinical examinations and the laboratory~determined values
of blood proteins, there were significant exceptions, notably in children under
age 5, 13 percent of whom were found to fall below the normal range for total
plasma proteins, This indicates that special attention should be given to this
group. Most of those who were deficient were Malays and Indians. The numbers
of Chinese were too small for evaluation. Protein malnutrition was particu=~
larly evident in rural areas. Recommendations must be made concerning improve=
ments in the protein nutrition of these youngsters, The current government
programs of health and nutrition education at all levels and of distribution
of skim milk to toddlers and expectant and nursing mothers in health centers
are valuable contributions to such improvement.

It {s recommended that fishing be expanded since this offers the greatest
opportunity for increasing the supply of lhigh quality protein. Realiza-
tion of the potentials of deep sea fishiny will require considerable investe
ment in ships and supporting facilities. . qually important is an educational
program in fishing and fishery technology, as advocated by the Fisheries De=~
partment, in order to provide the skilled personnel needed to operate the ships
and facilities. Fresh water fisheries should be expanded as rapidly as technics
can be effectively introduced in the inland areas, Fresh water fishing is par-
ticularly important for inland rural families whose ability to purchase sea fish
is limited. It is noted that the Fisheries Department is now actively encourag~
ing these developments.
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The generally adequate protein nutrition of the rest of the population
is further verified by the diet survey and is substantiated by raw food anal-
ysis, both of which indicate adequate quantities of protein in the average
diet. This is in contradiction to the earlier studies of the Institute of
Medical Research (2), which indicated protein intakes on both the national
and rural bases were deficient.

Goiter and Iodine

Although the prevalence of goiter is not at all alarming, it is to be
noted that a material number of Jndividuals in whom iodine excretion was meas=
ured fell within the "low" range of excretion values., Although it is believed
that goiter is not a national problem, it is known that small pockets where it
occurs do exist, and hence the government should explore the practicability of
requiring that all imported table and cooking grade salt contain one part of
iodine (as potassium iodate, KIO3) to 20,000 parts of salt,

Thiamine and Riboflavin

Due to the fact that children excrete less creatinine in proportion to
the metabolites of the B~vitamins (the reference used in measuring the status
of these nutrients) a different set of references has been used for excretion
rates of thiamine and riboflavin in children under 5 years of age (see Table
57). According to this reference, between 16,6 and 75 percent of these
children were classified "low" or "deficient.,”

Urinary excretion rates of these two vitamins were low in subjects over
5 years of age. The rate of excretion of these two vitamins fell in the "low" |
or "deficient" range in from 20=80 percent of the individuals studied. Chem=-
ically lack of riboflavin seemed to be greater than lack of thiamine. Clini~-
cally there was very little evidence of deficiency of either vitamin, but by
food surveys and dietary history intakes of both vitamins were low, as was 1
known prior to the study.

Accordingly we consider it necessary to recommend means whereby the intake
of these two vitamins can be augmented for those populatior groups other than
children and women attending Maternal and Child Health centers who receive thia=
mine prophylactically. Suggested methods for augmenting thiamine and riboflavin
intake include:

« First and foremost, education of people in means of preserving those
amounts of the vitamins which are already present in their food., Issentially
this is a matter of avoiding the use of excess cooking water, prolonged cook=
ing or storage of food under adverse conditions, Such education now given in
Maternal and Child Health centers and in adult education activities of the
Ministry of Rural Development should be continued and expanded,

Second, the excessive milling of rice must again be strongly criticized, v
although {t is realized that these recommendations undoubtedly will not be ace
cepted readily by most groups of people, since polished rice is universally
preferred, except among rural Malays,




Third, the government might consider the use of vitamin~enriched rice,
particularly in institutions and in the Army. This might be accomplished by
use of a "premix" which is prepared by soaking cooked rice grains in a solu~
tion of thiamine and riboflavin (and other vitamins Lf necessary) and then
adding these dried supplemented rice grains at a prescribed level to the fame
ily's supply of rice (see Appendix 1), Often this is ore "premix" ri~: grain
per 99 of regular rice, Although a "premix'" was tried in 1955 and discarded
because of local distaste for the product, this is s!'‘ )\ an acceptable means
of enhancing intakes of riboflavin, thiamine and othe¢ utrients,

Fourth, encouragement through education of the use of pulses, liver, milk,
eggs and nuts such as ground '.1ts should be continued and enlarged. This would
increase the intake of thiaminn materially and would augment the intake of
riboflavin particularly 1f liver, milk and eggs were included.

Fifth, because of the increasing use of wheat flour in the States of
Malaysia it might be considered desirable to supplement or enrich flour with
thiamine, riboflavin and iron. Alternatively, bread may be enriched by the
addition of vitamin wafers to the dough in mixing., (Enriched bread is now in
use in the Federation Armed Forces,)

Sixth, rhe States of Malaysia government might consider the production
of yeast in a fashion similar to that which the Institute of Nutxition of
Central America and Panama has introduced in the Central American countries.,
Small quantities of Torula yeast could be added to bread or curry or possibly
to other foods, thus increasing the intake of both thiamine and riboflavin.

Also (seventh), yeast could be added to fish flour meal, which would be
particularly advantageous when considering the apparent deficit of protein
in the diet of children under the age of 5.

Pyridoxine and Niacia

Our evidence indicates that the supply of these two vitamins is adequate
and that no changes need be made.

Ascorbic Acid

Although the chemical and food survey data would indicate that there are
some marginal intakes of ascorbic acid, the general supply of this vitamin
seems to be quite adequate. These results, as well as those on niacin men-
tioned immediately above, confirm findings of ear” .er studies carried out in

Malaya.

Vitamin A and Carotene

Based upon values calculated from military rations, the vitamin A intake
of military personnel seems to be fully adequate. In children below the age
of 5 biochemical data indicate that vitamin A and carotene were "low" or "de=~
ficient'" in 20«30 percent, bearing out earlier findings that vitamin A was
seriously deficient in children., In children ages 5-14, 12-25 percent were




"low" or "deficient" in vitamin A and carotene, and in those above age 15
(civilians and dependents) the numbers who were "low" or "deficient" consti-
tuted 7-8 percent. Of much more importance, however, is the fact that in
pregnant or lactating women the numbers "low" or '"deficient" in vitamin A
rose to 15 percent. This indicates that methods must be sought for aug=
menting the vitamin A intake of children under the age of 5 and of pregnant
and lactating women,

Means for supplementing vitamin A intake are not entirely practical but
| the following might be considered:

First, increased use of leafy vegetables, squash and yellow cucurbits,
and of those tree products which contain an abundance of vitamin A including
papaya, mango and banana species.

Second, fortification of canned condensed milk and of margarine., (These
two products are now becoming available for sale in Malaya.)

Third, the provision of powdered milk which contains stabilized victamin
A (the addition to the diet of milk or of eggs would increase not only the
vitamin A and protein content but also to some extent would augment thiamine
and would greatly add to the riboflavin intake).

Fourth, utilization of red palm oil. It is realized that this is at
present an unpopular product, but it may be incorporated in margarine or used
in other ways acceptable to the average Malayan. This proposal {s now being
considered by the government.

Vitamin D and Calcium

Because of the low observed incidence of rickets it is assumed that ade=~
quate amounts of vitamin D are probably manufactured by virtue of exposure to
sunlight., On the other hand, by Western standards calcium intakes might be
considered low, particularly in those localities where milk is not an {item in
the diet. Substantial quantities of calcium are furnished by the small fish,
the bones of which are edible, but even with this source included the intake
of calcium cannot be considered to be abundant in most civilian populations.

It would be desirable to augment the intake of calcium particularly for
growing children and for pregnant and lactating women, The methods whereby
this might be accomplished most easily would be the inclusion of either con-
densed or powdered milk in the diet. This also would improve protein, thia-
mine, riboflavin and vitamir A nutrition simultaneously. Another possible
means of augmenting calcium intake is to ald small quantities to the flour,
This 1is already done in military messes. Increased use of fresh vegetables
also would increase the intake of calcium,

Children Under 5

Children under the age of 5 years should be studied in greater detail
since the most serious deficits of protein, vitamin A, thiamine and




riboflavin were evident in this age sroup. Unfortunately this age group was
not well represented in the present survey, although it has been the main
group studied at the IMR for a number of years.

Nutrition Education

In connection with the present program of the Ministry of Rural Develop-
ment for home economics education for village level workers, traveling nutri-
tion specialists should be given training to prepare them to visit villages
once a year in order to instruct in purchase, preparation and service of food
for proper nutritional value., Nutrition education at all levels should con~
tinue to be actively pursued.

Food and Agriculture

Development of the food and agriculture section of the economy is im=
portant in order to achieve an increase and diversification of the food supply
and to raise the productivity of a large part of the Malaysian working force.
The current activities of the Ministry of Agriculture in crop diversification
are to be commended,

An Institute of Food Utilization and Technology to deal with storage,
processing, packaging and distribution as well as training of technical per=
sonnel should be established, (Establishment of such an institute in collab-
oration with FAO is currently (1964) under discussion.) This should be in
addition to the activities of the College of Agriculture at Serdang. Expan=
sion of these activities could result in larger classes and greater promotion
of animal husbandry. It is to be hoped that efforts to develop more produce~
tion of citrus and other fruits will continue, Developments pertinent to this
recomnendation are discussed in Chapter V,

Fluorides

In view of the levels of decayed, missing, or filled teeth (DMF) in the
States of Malaysia, it is recommended that fluoridation of public water sup=
plies, known to be low in fluorides, be accomplished throughout Malaya at a
level within accepted standards. As a complement to the fluoridation of public
drinking water supplies, it is further recommended that in government dental
clinics supplying dental services, particularly for school children, scannous
fluoride regularly and consistently be applied topically to the teeth of all

children in accordance with standard procedures currently acceptable in dental
practice.

As a preventive measure in the control of periodontal disease, it is
recommended that a vigorous educational program be accomplished in govern~

ment dental clinics to teach oral hygiene procedures, consistent with the
best dental practice.




Water Su es
While the water supplies in most cities seem to be excellent there are

still a great many rural communities which do not have potable water sup=

plies, adequate sanitation, or suitable means of waste disposal. These of -

course fall under the province of public health measures rather than nutrie-

tion, but they have a material effect upon the state of nutrition of the

individual and certainly these deficits are emphasized by the extremely high

rate of parasitism discovered in this survey. It is gratifying to note that

iniprovement of water supplies is part of the program of the Ministry of Rural

Development,
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IIl

THE COUNTRY, ITS PEOPLE AND THEIR ECONOMY

At the time this survey was conducted in the fall of 1962, the Federa-
tion of Malaya occupied only the Maiayan Peninsula and the island of Penang.
This survey does not relate to the other countries which have since joined
the States of Malaysia.

The Federation of Malaya is a tropical country lying between east 100-
104° longitude and north 1-7° latitude (see Figure 1), approximately 200
miles wide by 380 miles in length, Many portions of the country are moun-
tainous and there are dense jungles occupying large aress of the interior.
Along the coasts where most of the citles are located the jungle has been
cleared away for industrial and agricultural purposes. The total area of
Malaya 1s slightly greater than 50,000 square miles, of which about 5 1/2
million acres are cultivated. About one million acres of this are devoted
to rice and about 3 1/2 million to rubber. The rainfall, which is very
heavy, particularly in the east coastal areas, creates a problem by washing
away top soil and soluble nitrogenous substances from the alluvial and lat-
eritic clays which constitute the base of the sofil.

The Federation is populated by approximately 7 million people, 45.5
percent of whom live in urban areas. This population is made up cf zhnut
50 percent Malays, 40 percent Chinese and 10 percent Indians. The Chinese
tend to congregate in the cities, whereas the Malays seem (o prefer rural
life.

The government was firmly established along British lines to provide a
stable system of taxation which adequately finances federal enterprises.
This constitutinnal government assures democratic processes, a well estab-
lished legal procedure and favorable economic policies. The government as
a result has been able to foster the building of excellent highways and
railways, as well as to provide clean water supplies, general public health
measures, a ministry of agriculture and many other federally supported pol-
icies which favor industrial development of the country,

The economy of Malaya has depended very heavily upon two products, rub-
ber and tin, but there has been a strong effort to encourage agricultural
and industrial diversification (Appendix Table 2). More details of the ag-
ricultural advances are included in Chapter V under food and agriculture.

Education has been one of the major forms of federal expenditure. De-
spite shortages of classrooms and teachers, the country has been able to
provide six years of free schooling to all children. Secondary schools are
being developed as rapidly as possible and an increasing number of students
are obtaining higher education, including those who attend the University
of Malaya at Petaling Jaya (see Appendix Table 3).

Instruction in the primary schools has been in Malay, Chinese or Indian
languages, but there now is a determined effort to nationalize the Malayan
language. Higher education still is conducted largely in the English lan-
guage, although here also the Malayan language is being introduced.
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The country is divided into 11 states, nine of which are governed by a
Sultan, and two which have governors at their head. By vote, the 9 sultans
choose a paramount ruler for a period of 5 years. The economy of the vari-
ous states is roughly as follows: Johore {s the southernmost state and has
become highly commercialized, particularly in regard to growing and process-
ing of pineapples. It also produces substantial quantities of rubber, coco-
nut, palm oil, pepper and small quantities of rice (see Figure 4). The
capital city, Johore Bahru, is a modern industrial center which lies directly
across the channel from Singapore. In the Central Animal Husbandry station
near Kluang, breeding experiments are being conducted in buffalo and cattle
in order to produce animals suitable to the troplical climate. Nearby the
Ayer Hitam agricultural experiment station is engaged in testing new crops,
including many varieties of trees, manila hemp and other agricultural crops.

Negri Sembilan, which lies north and west of Johore, includes the town
of Port Dickson. This state is occupied largely by rubber estates and rice
growing fields.

Malacca lies between Negri Sembilan and Johore. Its capital city {is
the famous and busy town of Malacca. Rice growing in this vicinity has be-
come a problem because of the development of extremely high acidity in the
rice paddies surrounding the city. Rubber and rice constitute the principal
crops of this state.

Selangor, which lies on the coast to the north of Negri Sembilan, con-
tains the capital city of Kuala Lumpur with its seaport town of Port
Swettenham. The capital city is a modern metropolis which houses not only
the government buildings but many factories, hotels, banks and industries.
The principal crops of this state are rice and rubber, but tin mining has
been a very important industry for many years.

The state of Perak is on the west coast, north of Selangor and is the
center of the tin mining industry. The town of Ipoh, which is largely in-
habited by Chinese, devotes much of its activity to tin mining. In addition
to the agricultural crops of rubber, rice and coconut, there also is some
palm oil production. Efforts at raising oranges have been quite unsuccess-
ful, but the fishing industry is flourishing.

The state of Penang includes not only the island of Penang but also
Province Wellesley. The city of Georgetown (alsc known as Penang), on
Pepang Island, is a free port in some regards resembling Singapore. 1In
addition to having a large metropolitan area with shops, industries, banks,
hotels and warehouses, it is also a busy seaport.

To the north lies the state of Kedah, which, like the state of Perlis
to the north of it, is occupied in growing paddy rice. A substantial amount
of rubber i{s also raised in these two states.

The three states of Kelantan, Trengganu and Pahang occupy the north-
castern half of the Federation of Malaya. Much of this region is mountain-
ous with heavy jungles, particularly in the river valleys. Along the narrow
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coastal plain fishing is the major occupation. In the highlands some vege-
table crops such as cabbage, tomatoes, carrots and peas are raised on ter-
raced hillsides, but agriculture is not so successful along the east coast
as it 1s further west. (More details of crops and agricultural production
are included in Chapter V.)

Clinics have been long established in Malaya but at the time of the
survey they were being greatly extended by the government. Health workers
include health nurses, government -trained midwives, health inspectors, sani-
tarians and others who work in rural areas. In addition, traveling dispen-
saries make regular routine visits to certain villages. Local practitioners
of native medicine (bomoh) use a mixture of Malay, Chinese and Western medi-
cine.

Observations of an anthropologist during the course of the survey indi-
cated that the average diet of Malayans has little variety, although the
three racial groups, Malay, Chinese and Indian, show pronounced differences
in their diet patterns. The Hindu Indians adhere, according to caste, wholly
or partly to vegetarian diets. Nevertheless, for all population groups one
meal is much like the next; '"breakfast' and '"dinner' differ little except tor
the time at which they are served.

Rice is a staple for all population groups. Those who grow thelr own
rice home-pound some of it. When rice must be purchased it is machine
milled. Only the Indians use parboiled rice. The importance of rice in
the diet of all Malayans is indicated by the large numbers of words in the
language for rice of different states: for example, there is a word for
rice that is planted, rice in the fields, rice after harvest, rice after
hulling, rice after cooking. In addition there are at least six different
kinds of rice, each of which has its own name. Despite this, a growing
tendency toward the use of bread for the first meal of the day, occasionally
with margarine and jam, was noted.

All Malayans use large quantities of hot, spicy condiments. 1In addition
to hot, red or green peppers other spices are employed generously. Garlic
and onions are used extensively., The Indians use curries. The powdered and
dried spices of the Malays have a hot, salty taste. The Chinese make use of
fresh ingredients such as leaves, flowers, seeds and roots in addition to
dried spices. Malays, on the contrary, eat very little greens or other veg-
etables, Many of their meals consist of rice, fish and red peppers only.

It appears that spices are considered foods rather than condiments.

Fish is consumed by all groups at frequent intervals. Fresh fish, most
of it from the sea, is eaten frequently; salted and dried fish is consumed
regularly. Prawns are often a part of the daily diet. Pork, fresh or dried,
is eaten by Chinese at almost every meal. Since Malays are Moslems, they
will not eat pork in any form but they do eat beef, mutton, buffalo and other
meat. Malays and Indians as well as Chinese cut all meat into small pieces
before cooking, usually in a spiced sauce. All three groups eat chicken, al-
though generally it is served only on special occasions. Eggs are consumed
infrequently and in very small amounts, since eggs are more apt to be sold.
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Other pulses and grains are part of the Indian diet, and the Chinese
and Malays frequently use soybeans. (See Appendices 36, 66, 67 and 69 for
lists of commonly served foods and dishes.)

Many foods are fried in coconut oil. Some time ago attempts were made
to introduce the use of red palm oil which has a very high vitamin A content,
This oil has a strong taste and apparently even when mixed with coconut oil
it is not very palatable. Furthermore its use is still associated with the
Japanese occupation; hence it has not been found acceptable.

Although Malaya is a tropical country and fruits are readily grown, they
are not usually eaten at meal time. Distribution and marketing are now wide-

spread,

Menus for all three racial groups are very simple and the quantities of
nonrice foods consumed are small indeed. The amounts of meats and vege-
tables served daily to a family in the United States would feed a Malay fam-
ily for a week.

Most of the foods in the diet seem to be '"soft.' Vegetables are rarely
eaten raw; those fruits which are consumed are all soft. 1In addition, the
Chinese and the Malays are very fond of sugar; coffee and tea, regularly
drunk by all ages, are heavily sweetened. These are factors which could
contribute to poor dental health.

The simplicity of the diet may be due in large part to the fact that
food distribution and marketing are inadequate by Western standards and the
selection of foods in local markets is thus limited. Refrigeration is rarely
available and thus food must be bought daily, or dried or otherwise preserved
foods must be used. Imported packaged and canned food items are fairly gen-
erally available in Malaya as are locally produced and packaged {tems not
native to the country. These, of course, are usually expensive items. The
single most important imported food is canned, sweetened condensed milk.

Its acceptance is probably based upon its sweetness rather than on per-
ceived nutritional value. Dried milk was introduced into Malaya some years
ago, Other milk products are being introduced, including a number of baby
foods based on cereal and milk. The Chinese mothers seem to be the first
ones thus far to use baby formulas. Malay mothers generally nurse their
babies for at least a year, and then feed the infant rice gruel. Only the
Indians drink fresh milk and use dairy products.

Young Malay children especially receive a very poor diet. Children,
as a rule, are not given any "special" foods. Rice is the first food intro-
duced in the young child's diet, often as early as 3 or 4 months after birth.
Children of all ages often eat when they feel 1like it, what they want to eat
and wherever they happen to be. It is not at all uncommon for children to
eat most of their meals away from home. In Malaya everyday mealtimes and
amounts are flexible. School lunch programs do not exist in Malaya today
except in a few city schools through private charitable organfzations.




In Chinese cooking a wide variety of foods may be combined in a single
dish. The Malays, on the other hand, appear to have traditional prohibi-
tions against certain foods for certain categories of people, although these
appear to be decreasing at the present time. One of these fs a taboo against
giving fish (and sometimes eggs) to young children. The effect of this re- ?
striction upon the protein intake of the children is obvious.

Other taboos concern prohibition of certain behaviour and intake of cer-
tain foods for women during childbirth and the lying-in period. In its most
extreme form confinement {s just that: the woman must remain {n a specilally
constructed house or hut where she may not be seen by others. She can eat no
weat, fish, or fruit, and is allowed only certain kinds of vegetables. The
newborn is not supposed to nurse until the fifth day. Younger and more edu-
cated people tend to have fewer of these prejudices.

Malay culture apparently values age over youth. In the affairs of the
kampong or village groups, no man under 40 is admitted to the body of ruling
elders. Similarly it is not at all uncommon to find older people who have
"been given a child." This often means that the child cannot go to school
or lead a very normal life otherwise. This is dome for the benefit of the
older person, rarely if ever for the benefit of the child.

An important factor in the food habits of almost all Malayans is the
widespread belief that many foods have certain inherent qualities in addi-
tion to their food values or taste, called in English "heaty" and '"cooling."
These terms do not refer to temperature of the food a2s consumed nor to foods
with a hot taste, such as red peppers. Instead they refer to the supposed
effects on the body when eaten. '"Heaty" food makes one's blood hot; 'cool-
ing" food makes one's blood chilly, cool. Hot blood, however, does not mean
fever, nor does cool blood mean chills. The effect is purely subjective and
apparently very individual, and people do not agree on what foods are heaty
or cooling. Foods may be heaty to some people, neutral to others. Only a
few foods are agreed upon by all as having a heaty or cooling effect. Both
the Malays and the Chinese use these terms. It is possible that these are
Chinese beliefs which have become part of the Malay concepts of health and
disease.

The Malayan peninsula has had a number of important migrations. Some
believe that the Polynesians, who have occupied the 1islands of the Pacific
for perhaps two thousand years, came from or through Malaya. Common ele-
ments in Malayan and Polynesian language and cultures, as well as physical
appearance of Malays (the Malays are physically Polynesian in type), tend
to fndicate this, Later waves of settlers came from the Indian peninsula
and later still traders and settlers from Arabia. Although the western in-
fluence in Malaya is evident there is still much of the older Indian (Hindu)
and Arabic (Moslem) influence.

Among the population groups those with the oldest continued residence .
are the Aborigines, numbering some 40,000. Most of them live in the jungle
which still covers more than half of the land area of Malaya.




The Malays form the largest single population group in the country.
Malay society i{s still basically feudal. Except for the government servants,
an occupation filled by Malays for many years, there is no Malay middle class.
Very few Malays make their living in the professions outside of government
service.

The second largest group of the population is the Chinese who have lived
in Malaya for centuries, but it is only during the last hundred years or so
that they have immigrated to Malaya in large numbers. Economically the Chinese
have "integrated" so well that they dominate the economy of the country. So-
cially their integration is much less marked.

The third major population group, the Indians, are the descendants of
indentured laborers brought from southern India before World War II to work
on the rubber estates. As in the case of the Chinese, until very recently
their interests and ties were closer to their land of origin. Increasingly,
Indians are now found in the professions and in other middle and upper middle
class positions,

Malaya today is one of the most prosperous countries in Southeast Asia
(see Appendix Tables 8 and 11 for economic data).
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PROCEDURES AND METHODS

Food and Agriculture
* The food and agriculture group was made up of one food sclentist from
Malaya and one from the United States. They carried out a general survey

of food production, processing, transportation and marketing in the Federa-
tion of Malaya through visits, interviews and the collectio: of data, Meet~
ings were arranged with government officials, businessmen, farmers, fishermen,
educators, plant operators and research personnel., Visits were made to the
following states: Johore, Malacca, Selangor, Trengganu, Perak, Pahang and
Penang (see Figure 1).

Conferences with members of the Agriculture Department, the Fisheries
Department and the Veterinary Department provided an over-all view of the
food situation in Malaya and officials of these departments provided in-
valuable help in arranging an itinerary of visits throughout the Federation,
During the survey the cooperation and efforts of field men from these de~
partments made it possible to visit a large number and variety of locations,

The group visited agricultural and animal husbandry experiment stations,
paddy areas, irrication projects, fruit plantings, vegetable production areas,
coconut and oil puolm plantings and oil extraction facilities, sago and tapioca
plants, peanut pro essing plants, etc. Calls were made at livestock farms and
abattoirs, Fisheries and fishing villages on both coasts were visited. In-
cluded were trips to fishermen's cooperatives, fish processing facilities,
hatcheries and research facilities. Schools conducted by the Fisheries, Agri-
culture and Veterinary Departments were viewed, All these visits and more
were made possible by the assistance of field men from the various depurtments
of the Ministry of Agriculture and Cooperatives,

Information on industrialization was obtained from the Industrial De=-
velopment Division of the Ministry of Commerce and Industry. Visits were
made to a can manufacturing plant, a fertilizer company, a dairy food manu=-
facturer, biscuit factory, rice mills, canning plants, drug firm and other
industries. Marketing practices and the use of credit were observed.

Calls were made at the College of Agriculture and at the Department of
Agriculture of the University of Malaya in order to familiarize the group
with higher education in the field of food and agriculture. Research fa-
cilities dealing with agriculture, animal husbandry and fisheries were visited
throughout the Federation.

A considerable amount of factual information was obtained from publica-
tions of the various departments of the Ministry of Agriculture and Coopera-
tives and from the Statistics Department., Several yearbooks published by
the Federation government and by newspapers also provided much data.
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Statistical Plan

Insofar as possible the survey was conducted along the lines of the pro-
posed statistical plan described in the ICNND Manual (1). In most instances
a ratio of four to one was used in reference to the number of abbreviated cliu-
ical examinations as compared with the numbers of detailed examinations. The
frequency of dental examinations varied, but usually constituted half or mcre
of those given a detailed examination. Similarly a ratifo of 4 to 1 was main-
tained between the numbers of detailed examinations and the number of labora-
tory examinations whenever possible. For example, for every 100 people regis-
tered 25 would undergo a detailed examination. Approximately 25 would have a
dental examination and approximately one fourth of those receiving the detailed
examination would have laboratory tests done. These arrangements were varied
from one location to another whenever it was necessary in order to obtain ap-
propriate sample sizes for laboratory or dental purposes. Samples for para-
sitologic examination were collected with a little less prearrangement but
frequently all subjects undergoing laboratory tests also were asked to con=-
tribute samples of feces for parasitologic examination.

Clinical Sample

The clinical sample represented all those subjects who were registered
and who underwent at least an abbreviated clinical examination. The follow=-
ing tables describe the groups examined:

TABLE 1. NUMBERS OF MILITARY AND CIVILIANS EXAMINED,
MALAYA NUTRITION SURVEY

Type of Examination

Clinical

Abbreviated Detailed Biochemical Dental
Military 1,268 269 125 460
Civilians}/ 5,408 300 2,483
Military Dependentsl/ 505 : 551 315
Pediatric Sample 943 53 222
Cards Discarded2/ 48
Total 8,172 1,569 729 3,480

1/ Total group over 5 years of age.
3/ Individuals registered but examinations not completed.
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TABLE 2. NUMBERS EXAMINED BY AGE AND SEX, MALAYA NUTRITION SURVEY

Type of Examination

Clinical
Abbreviated Dctailed Biochemical Dental

Military (All Males) 1,268 269 125 460
Civilian Male Children

less than 15 years 1,79 704
Dependent Male Children an 140

5-14 years 54 31
Civilian Female Children

5-14 years 1,439 637
Dependent Female Children 334 131

5-14 years 65 40
Civilian Male Adults

15+ years 949 203 106 543
Civilian Female Adults

15+ years 1,226L/ 555
Dependent Fenale Adults 2/ 3862/ 174

15+ years 386~ 244
Total . 7,181 1,569 676 3,214

1/ Includes p.egnant, 109 lactating.
2/ Includes O pregnant, 86 lactating.
3/ Includes 24 pregnant, 52 lactating.

Because of the likelihood that nutritional differences might be introduced
by racial or religious background, the following tabulation was made. This
involves only civilians and dependents:

TABLE 3. POPULATION EXAMINED BY RACIAL GROUP

Chinese 2,359
Malay 3,150
Indian 379
Other 3
Unknown .22
Tota!l 5,913

From this tabulation it is apparent that the vast majority of those surveyed
were Malay and Chinese., Tabulations by religion indicate that upwards of 98
percent of Chinese were Buddhist, 100 perscent of Malays were Moslem and ap-
proximately 97 percent of Indians were Hindu.

In addition to the usual information on name, age, height and weight an
estimate of the physical activity of each registrant was recorded, as was the
state or location in which he had lived most of his life.

As mentioned previously the clinical examinations were conducted along

conventional lines, with all registrants getting an abbreviated clinical ex-
amination, a portion of these undergoing a detailed examination and variable
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numbers receiving dental and biochemical examinations. In addition, special
examinations were performed by the parasitologists and a select number under-
went screening studies for diabetes and evidence of coronary heart disease.
The latter were not examined in any particular pattern, but were taken when
facilities and suitable candidates were available at the same time.

As noted above, blood pressure was determined in all individuals over the
age of six. This was for the purpose of determining the frequency and extent
of hypertension and for comparison with urinary excretion of sodium chloride.

The blue pediatric cards v2re a source of frustration to most of the team
members. These were not filled out in any consistent fashion and after numer-
ous attempts at rationalizing differences in interpretation, the use of these
cards was finally abandoned. The data that had been tabulated on these cards
have been classified insofar as possible as abbreviated examinations, but there
were some losses of cards as a result of this change-over.

Bicchemical Sample

Samples of blood and urine were obtained by random selection from those
individuals given detailed physical examinations (see Table 1). The sam-
pling ratio varied from location to location in order to insure a work load
of approximately 20-25 samples per day.

Hematocrit determinalions were performed at the examinacion site, In
additivu, brood was introduced by means of a Sahli pipette into previously
prepared vials of cyanmethemoglobin reagent. These vials were capped and
rcturned to the laboratory where the contents were transferred to colorime-
ter tubes for determination of hemoglobin concentration.

About 10 ml of blood was collected by venipuncture into vacutainers con=-
taining 7 mg ethylene diamine tetraacetic acid as an anticoagulant. It was
sometimes necessary to obtain tesser volumes when the subjects were women or
children., An additional 10-12 ml of blood was drawn into heparinized tubes
to provide plasma for special studies (amino acids, fatty acids, folic acid,
etc.). Urine was collected in individual glass bottles containing sufficient
1.0 N hydrochloric acid (HCl) to achieve a pH of about 3.

All samples were stored in ice coolers and returned to the base labora-
tory, usually within 24 hours after collection. The plasma was removed from
the blood samples tollowing centrifugation and was used for the determination
of total protein, albumin, globulin, vitamin A, carotene, vitamin C, choles-
terol, lipid phosphorus and B-lipoproteins. The urine was filtered through
Whatman No. 1 filter paper and portions were allocated for the determination
of creatinine, thiamine, riboflavin and N'-methylnicotinamide. All of these
determinations, except plasma cholesterol, lipid phosphorus and B-lipoproteins,
were performed essentially as described in the ICNND Manual for Nutrition Sur-
veys (l1). Plasma cholesterol was determined by the method of Searcy and
Bergquist (2), lipid phosphorus by the method of Fiske and Subbarow (3) and
B-lipoproteins were determined by the BETA-L TESTIM using a commercial anti-
serum (generously supplied by Dr. T.M. Asher, Hyland Laboratories, Los Angeles,
California, U.S.A.).
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Excess plasma was transferred to ampules containing toluene as a pre-
servative and ascorbic acid as an antioxidant. The ampules were then sealed
and frozen. At the termination of the survey these samples were packed in
dry i ‘e and shipped by air to the U.S. Army Medical Research and Nutrition
Laboratory (USAMRNL) in Denver, Colorado, where they were subsequently ana-
lyzed for folic acid and vitamin B}y using microbiologic procedures, and for
fatty acids by gas chromatography. When additional plasma was svailable, it
was treated with 10 percent trichloroacetic acid and the free amino acid
pattern was determined on the protein-free filtrate at the Denver laboratory.
The results of these determinations are included in the Special Studies Chap-
ter (X) of the report.

Surplus urine samples were acidified with 1.0 N HCl and stored in plastic
bottles under a layer of toluene and returned to the United States at the end
of the survey. One acidified aliquot was sent to the Boston Medical Laboratory
for the determination of iodine content using a modification of the method of
Zak et al. (4). A second portion was shipped to the USAMRNL for the estimation
of oxalate by the method of Archer et al. (5), of magnesium by the ethylene dia-
mine tetraacetic acid titration method of Robinson and Rathbun (6), and of sodium

by flame photometry.

Approximately 210 urine samples were analyzed for free vitamin B, at the
base laboratory using the Saccharomyces carlsbergensis microbiologic assay.
Xanthurenic acid was measured in the urine of 90 subjects before and 6 hours
after administration of a test load of DL-tryptophan, and &4-pyridoxic acid
was also determined in the urine of 165 subjects. Details and results of these
analyses will be 1ound under the Special >tudies Chapter (X), with the exception
ot those on magnesium, xanthurenic acid and 4-pyridoxic acid which will be pre-
sented elsewhere.

Dental Sample

Den _ examinations in Malaya were conducted at all examination sites by
two examining teams, one team composed of a Malay dentist and Malay dental
nurse and the other composed of an American dentist and Malay dental nurse.

The dental examinations were conducted in good natural light during middle day-
light hours according to s-andard technics, described below:

1. Diseased, missing and filled teeth (DMF) were assessed according to
the standards of Klein, Palmer and Knutson (7). This technic consists of the
detection and computation of diseased (decayed), missing and filled deciduous
and permanent teeth,

2, The degrec and extent of periodontal disease (PI) were measured ac-
cording to the classification of Russell (8). With this technic the perio-
dontium was categorized as "0" if negative, "1" {f there was noncircumscrib-
ing inflammation, "2" i{f the inflammation was circumscribing, "6" {f there
was inflammation with pocket formation and "8" if destruction of the perio-
dontium had progressed so that the tooth was nonfunctional.

3. Attrition of molar teeth was determined by the method of McCombie (9).
4. Clinical fluorosis was estimated by the categories of Dean (10). The

degree of clinical fluorosis was classified into 6 categories ranging from
normal to questionable (or minimal), very mild, moderate, and severe.
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5. The extent of debris and rslculus and the oral hygiene index (OHI)
were determined according to the criteria of Greene and Vermillicn (11). De-
bris and calculus were scored separately in 6 representative areas of the
teeth with values ranging from 1 to 3, the higher value indicating the most
debris or calculus. OHI was calculated by adding together the mean values
for debris and calculus.

6. Recession of the gingivae was recorded as the total number of teeth
with the cemento-enamel junction visible above the gingival crest,

In addition, records were made of other oral abnormalities encountered
such as leukoplakia, developmental anomalies, and malocclusion., Water samples
were collected from 29 examination sites and composite urine samples were cole
lected from 30 examination sites for analysis of fluoride content,

The classification and number of individuals receiving dental examinations
in Malaya according to area of origin are shown in Table 4, Of 3,450 in=-
dividuals receiving dental examinations, 2,562 were civilisn males and females
and 460 were military males., The civilians examined were 1,317 males, 1,245
females, and 102 male and 326 female dependents oi military personnel., The
smallest number of either military or civilian personnel examined originated
from Trengganu, the sample from other states being fairly evenly distributed.
The military personnel examined were predominantly in the 20 to 24 year age
group with progressively lesser numbers in the age groudrs 25 to 29 years, 30
to 34 years, and 15 to 19 years (Figure 2). Only a few individuals were
in the 35 to 39 and 40 to 44 year age groups. The civilians given dental exam=
inations were fairly evenly divided as to males and females (Figure 3).

The largest number of civilians were those 5 to 14 and those over 50 years of
age, the remaining age groups generally containing between 100 and 200 individe-
uals,

TABLE 4. CLASSIFICATION AND NUMBER OF INDIVIDUALS RECELVING DENTAL
EXAMINATIONS IN THE FEDERATION OF MALAYA ACCORDING TO AREA

OF ORIGIN
Civilians
Military Total per

Area of Origin Military _Dependents Total Area of

by Region Males Male Female Males Females Civilians Origin
Selangor 44 5 17 226 197 423 489
Kelantan 21 8 27 146 148 294 350
Pahang 14 1 12 146 170 316 343
Johore 66 4 19 178 128 306 395
Malacca/Negri

Sembilan 133 40 97 128 98 226 496
Perak 106 27 102 225 235 460 695
Kedah 40 9 21 191 150 341 411
Trenggana 9 1 5 3 1 4 19
Penang 19 1 9 5 10 15 44
All others 8 6 17 69 108 177 208
Total 460 102 326 1,317 1,245 2,562 3,450
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Dietary Sample

Milicary

The military sample for the dietary survey included most of the military
fndividuals examined in the clinfcal and biochemical survey. Only units from
the Federatifon Army were included In this sample (Table 5).

TABLE 5. MILITARY POPULATION STUDTED IN DIETARY SURVEY, MALAYA

Average Daily

Unit Messing Strength
Bn A RMRL/ 50
Bn B RMR 98
Bn C RMR 210
Bn D RMR 155
Bn £ RMR 85
RECCE (Federation Reconnaisance Corps) 249

1/ Royal Malay Regiment.

Recipe Method

The standard recipe procedure as outlined in the ICNND Manual (1)
was emploved. This involved determining the quantity of food consumed by the
individual soldier by calculating the amount of raw food prepared for each
individual food item. The nutrients of the foods consumed were calculated
using appropriate food composition tables (12-17 and Appendix Table 4),

Food Composite Analysis Method

The individual intake of the various prepared foods was determined
by weighing the actual amcunts of food to be consumed and counting the number
of troops at = eiven meal. It was necessary also to ascertain the overpre=
pared food as well as plute waste. Representative portions of the food as
served were selected and blended if necessary to insure homogeneity. Follow-
ing each meal composites were prepared proportional to the actual food intake.
These composites were preserved with =ither oxalic acid (25 gm per sample) or
1 Yercent alcoholic potassium hydroxide (80 gm per sample) and chloroform (15
gm per sample). The final composite in each case represented one tenth of the
food consumed per individual per day. The composites were prepared in two
different ways in order to insure the preservation of all nutrients during
shipment to the United States where they were analyzed by the Wisconsin
Alumni Research Foundation. The methods of analysis used for the various
nutrients are shown in Table 6.
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TABLE 6. MFTHODS OF ASSAY USED IN FOOD ANALYSIS

Moisture: A.0.4.C.Y, p. 238, 9th ed., 1960
Ash: A.0.A.C., p. 284, 9th ed., 1960
Ether extract: A.0.A.C., p. 287, 9th ed., 1960
Protein: A.0.A.C., p. 12, 9th ed., 1960
Fiber: A.0.A.C,, p. 288, 9th ed., 1960
Carbohydrate: By difference
Calories: By calculation
Calcium: Ingols, R.S., and Murray, P.E., Anal. Chem. 21, 525, 1949
Iron: A.0.A.C., p. 159, 9th ed., 1960
Sodium as NaCl: A.0,A.C., p. 76, 9th ed., 1960
Phosphorus: Fiske, C.,H., and Subbarow, Y., J. Biol. Chem., 66, 375, 1925
Vitamin B

(thiamine) A.0.A.C., p. 655, 9th ed., 1960
Vitamin C: Roe, J.H., and Kuether, C.A., J. Biol. Chem, 147, 399, 1943
Carotene: Moore, L.A., and Ely, R., Ind. Eng. Chem., Anal. Ed, 13,

600, 1941

Vitlmln A: A.O.A.c.. P. 652. 9th edo’ 1960

Vitamin B6:

Folic acid:

Pantothenic acid:

Vitamin B_,:
Niacin: 12
Riboflavin:

Atkln, L.. Schultz, AQS.. wtllilmﬂ. W.L., and Frey’ CON.,

Ind. Eng. Chem,, Anal. Ed. 15, 141, 1943 (S, carlsbergensis)

A.0.A.C., p. 830, 8th ed., 1955
Neilands, J.B., and Strong F.M,, Arch. Biochem, 19, 287, 1948
U.S. Pharmacopoeia XVI, 888, 1960
A.0.,A,C., p. 667, 9th ed., 1960
AcOoA.C-’ Pe 669. 9th ed-. 1960

1/ American Association of Agricultural Chemists,

Military Dependents and Civilians

Families of military dependents and of the three races, Malay, Chinese and

Tamil (Indian), in the civilian population were surveyed in order to estimate
the kinds and amounts of food eaten and to calculate nutrient intakes. Dietary
attitudes and food customs, food preparation and cooking methods, marketing and
availability of food were also studied (see Appendix 5). An attempt was made
to select a representative sample from within each group studied by the clini-
cal members of the team. In the kampongs (small villages), urban areas and
among the military dependents, housewives were included in the dietary sample.
In addition, a sample of school children was studied. The total dietary sam-
ple consisted of 87 military dependent families (367 persons), 132 civilian
families (836 persons) and 372 school children (see Tables 80, 81 and 88). Of
the 132 civilian families, 107 were studied by the questionnaire method and 25
were chosen for detailed home dietary study (by the recipe and food composite
analysis procedures). The sampling was done so as to include families of rub-
ber tappers, paddy planters, tin miners and fishermen. Only those families
with toddlers (children aged 1-5 years) were selected for the detailed home
dietary study. The kampongs and urban centers visited, and a summary of the
number of families of each race, Malay, Chinese and Tamil, included in the die-
tary sample are given in Tables 7 and 8.




TABLE 7. LOCATIONS OF FAMILIES STUDIED BY DIETARY QUESTIONNAIRE, MALAYA

Military
Dependents Civilians
No. families Kampong (K.) No. families
State interviewed or center interviewed  Race
Perak 18 K. Beichang 7 Chinese |
K. Tambun 6 Chinese .
K. Ampong Bharu 4 Chinese ]
K. Pusing 4 Chinese
K. Jelapang 3 Chinese
Selangor 13 Kuala Lumpur,
Sulieman Center 9 Chinese
Bukit Bunggsar Labour
Lines 9 Malay and
Tamil
K. Bharu 7 Malay
Melacca 12 K. Tanjong Kling 12 Malay
K. Kesang Tua 3 Malay
K. Jasin 5 Malay
Kedah 9 K. Gunong 2 Malay
Pahang 4 K. Tanjong Kreyong 6 Malay
Kelantan 14 K. Tebing Tinggi 1 Malay
K. Mulong 4 Malay
K. Melor 6 Malay
Johore 11 Sri Lallang 3 Chinese
Kluang Town Council 6 Chinese
Mengkibal rubber estate 2 Tamil
K. Melayu (Kluang) 8 Malay
Negri Sembilan _6 _
Total 87 107

Three methods were used to determine food intakes in the military dependent
and civilian population:

Questionnaire Method

Three interviewers, two members of the Malayan counterpart team and
one member of the U.3. team, carried out the questionnaire study. The question-
naire used was a modified form developed by Lady Thomson at the Institute for
Medical Research for her nutrition studies {n Malaya (Appendix 6), designed to
obtain information on a 24-hour recall basis of food eaten by tte family. Some
dietary interviews were conducted at the time of the clinical examinations and
some were conducted in the kampong houses. The advantages of the home visit for
the questionnaire procedure are obvious. The military dependent population was
studied by the questionnaire method only.

Recipe Method

Twenty-five civilian families were selected for the detailed dietary
intake study in the home. All the food prepared and eaten for a 24-hour (3 meal)
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TABLE 8, LOCATION OF KAMPONGS SELECTED FOR HOME VISITS FOR
DIETARY STUDY, CIVILIANS, MALAYA
(Food Composite Analysis and Recipe Methods)

State Kampong (K. No, Families Race .
Kelantan K. Saba (Pentai Desar) 2 Malay
Pahang K. Tanjong Kreyong 3 Malay
Johore K. Paya 4 Malay
Malacca K. Solok Musai 1 Malay
K. Kalan Batu 1
K. Paya Ikan 2
Perak K. Tambun 8 Malay
Kedah K. Bukit Pinang 2 Malay
K. Teloh 2

period was weighed. The amount of food nutrients consumed per individual was
then calrulated using food tables and other sources (12-24), and these values
were converied to the ''standard man" unit (see Appendix Table 7).

Food Composite Analysis Method

Foods representative of those items found in each of the 25 homes
visited were purchased from the market and prepared by a local woman in the
manner that was the custom in the area. Composites of the food were then
made in accordance with the weights of these items as measured in the homes,
by taking a homogenized sample representing a certain percentage of the foods
actually ccasumed by the family. Preparation and analysis of these composite
samples were carried out in a manner similar to that for the military food
composites and the {futake per "standard man" unit was determined.

All food intakes for the dietary survey have been converted to a
"standard man" value, using a requirement scale that gives a ''standard man"
a value of one.

References

1. 1Interdepartmental Committee on Nutrition for National Defense. Manual for
Nutrition Surveys, 2d edition, Washington, 1964

2. Searcy, R.L., and Bergquist, L.M. A new color reaction for the quantita-
tion of serum cholesterol, Clin. Chim. Acta 5, 192-19%9, 1960

3. Fiske, C.H., and Subbarow, Y. The colorimetric determination of phosphorus,
J. Biol. Chem. 66, 375-400, 19I5

4, Zak, B., Willard, H.H., Myers, G.B. and Boyle, A.J. Chloric acid method
for determination of protein-bouvud iodine, Anal. Chem. 24, 1345-1348,

1952

30

T




10.

11.

12,

13.

14,

15.

16.

17.

18.

19.
20.

21,

22,

23.

24,

25.

26.

Archer, H.E., Dormer, A.E., Scowen, E.F., and Watts, R.W.E. Studies on
the urinary excretion of oxalate by normal subjects, Clin. Sci. 16,
405-411, 1957

Robinson, H.M.C., and Rathbun, J.C. The determination of calcium and
magnesium {n blood using one indicator, Canad. J. Biochem. Physiol.
37, 225-229, 1959

Klein, H., Palmer, C.E., and Knutson, J.W. Studies on Dental Caries, U.S.
Treasury Department, Public Health Bulletin No. 239, Washington, D.C.,
1937

Russell, A.L, A system of classification and scoring of prevalence sur-
veys of periodontal disease, J. Dent. Res. 35, 350-359, 1956

McCombie, F. Dental epidemiology in Malaya., I. The problem and a pro-
gramme of research, J. Canad. Dent. Assn. 23, 623-632, 1957

Dean, H.T. Fluorine and Dental Health, Am. Assn. Advancement of Science,
Washington, D.C., 1942

Greene, J.C., and Vermillion, J.R. The Oral Hygiene Index: A method for
classifying oral hygiene status, J. Am. Dent. Assn. 61, 172-179, 1960

Food and Agriculture Organization of the United Nations. Food Composition
Tables - Minerals and Vitamins for International Use, FAO Nutritional
Studies No. 11, Rcme, 1959 (second printing)

U.S. Department of Agriculture. Composition of Foods Used in Far Eastern
Countries, Agriculture Handbook No. 34, Washington, 1952

Composition of Foods - Raw, Processed, Prepared, Handbook No.
8, revised, Washington, 1963

Platt, B.S. Tables of Representative Values of Foods Commonly Used in
Tropical Countries, Medical Research Council Report No. 302, London,
1962

Woon, A.J. Tables of Representative Values of Foods Commonly Used in
Singapore, Department of Social Medicine and Public Health, University
of Malaya, Singapore, 1960

Tung, T.-C., Huang, P.-C., Li, H.-C., and Chen, H.-L. Composition of foods

sed in Taiwan, J. Formosan Med. Assn. 60, 973-1005, 1961

Applied Nutrition in Malaya. I.A. Simpson, ed., Caxton Press, Kuala Lumpur,
1957

Maxwell, C.N., Malayan Fishes

The Cultivation of Vegetables and Food Crops in Malaya (second edition),
Department of Agriculture, Malaya Union, 1947

Grow Your Own Vegetables, Agricultural Leaflet No. 38, Department of Agri-
culture, Federation of Malaya, July 1959

Rosedale, J.L., and Milsum, J.N. Malay Leaf and Other Vegetables and Their
Analysis, Department of Agriculture, Federation of Malaya, General
Series No. 31, 1940

Kennard, W.C., and Winters, H.F. Some Fruits and Nuts for the Tropics,
Miscellaneous Publication No. 801, Agricultural Research Service, U.S.
Department of Agriculture, Washington

Nicholls, L., Sinclair, H.M., and Jelliffe, D.B. Tropical Nutrition and
D'etetics, London, 1961

Whar-on, C.R. Food Consumption and Nutritional Levels in Malaya: Some
Ircome, Locational and Racial Aspects, Preliminary Tables, Council on
Ecoucmic and Cultural Affairs, Inc., New York

Burgess, R C., and Laidin bin Alang Musa. A Report on the State of Health,
the Die! and the £conomic Conditions of Groups of People in the Lower
Income Lovels in Malaya, Institute for Medical Research Report No, 13,
Kuala Lumpur, 1950

31




S -

FIGURE 4. AGRICULTURE AND INDUSTRY, FEDERATION

OF MALAYA

P@ ‘I T :“
j":jb M / L I
- , I i "=
{ ':_\ Fi I | -2
I ,f |.‘ ]
Fl )
- LR e
[ S S l‘ | A
- 1 Y
2, '

DS ~' TN
xey; O b T
$ /

AND HATCHERIES

Fb RUBBER [{‘mnma )
e mice 3 PINEAPPLE _ﬁ_‘ TEA

COCONUT

Y
E%E INDUSTRY D@ FISHING * OIL PALM g S'!J

32




e ——

v

FOOD AND AGRICULTURE IN THE FEDERATION OF MALAYA

viost of the arable land of Mdlaya is occupied by rubber, coconut and
ol] palm estates (Figure 4). Paddy, the main food crop, is grown chiefly
on small holdings., Fish is the principal source of animal protein. Rice
milling {s the largest food processing industry. There are also many small
food processing establishments such as bakeries and vermicelli factories.
A highly developed pineapple canning indusiry produces good quality pineapple
for export.

Government revenues derive largely from export duties on rubber and tin
(Appendix Table 8). 1In 1961, the Federation had a favorable balance of
trade amounting to M § 394,000,000.1/ The balance has been on the positive
side for over a decade. The currency is stable and the cost of living index
has remained steady for the past seven years., Per capita income was approxi=-
mately M § 825 a year in 1957.

Raflways and trucks carry the main share of transportation between towns
(see Appendix Table 9). Trucks, bicycles, ox carts and people carry pro-
duce from the farms to the towns and processing centers. Some coastwise ship-
ping 18 used, particularly for fish.

The central part of the Malay peninsula is so mountainous that only one
road goes from east to west, The east coast bears the brunt of the winter
monsoon, while the mountains protect the west coast. There is much more ar=-
able land on the west coast. These factors have made the west coast more
favorable for development. This condition is likely to continue until short-
ages of land in the west make it necessary to expand to the east. Even the
great potential fishery of the South China Sea will probably be exploited by
large ships from Singapore rather than by east coast fishermen.

Agricultural education is provided at several levels. A university de-
gree in general agriculture is provided by the Faculty of Agriculture of
the University of Malaya (see Appendix Table 3). The Colleze of Agri=
culture at Serdang offers a diploma course in agriculture stressing practical
work. At a lower level a l7-month program conducted by College of Agriculture
graduates 1is given to young people who have completed secondary school. Numer=
ous short courses for rural people are provided at experiment stations through-
out the country.

Fishery education is provided at two schools, at Sebrang Takis and Glugor.,
At Sebrang Takis, near Kuala Trengganu, a 3=month course is offere”’, and at
Glugor, on Penang Island, 10 months of instruction are given. Thaete are no
schools for veterinary officers within Malaya, but courses for the training
of junior officers are offered at the Central Animal Husbandry Station.

Malaya has a number of active cooperatives, among which are farmers',
fishermen's, milling, marketing, and credit cooperatives. These cooperatives
have been quite effective, and are strongly encouraged at all levels.

1/ $M3 =$U.s, 1.
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Land tenure in Malaya is diverse. Throughout most of the country, ex-
cept for freehold land in Malacca and Penang, the land is owned by the state
or Sultan and is leased for long terms to individuals or companies. Some
estate companies may have thousands of acres in one state; some small holders
may have less than an acre. The lessee pays annual rent. He may also pay an
initial premium, both derending to some extent on the use to which the land
is put. The holder of the leased land may rent it in turn. Paddy land has
the lowest rent (M $ l/acre) .nd often no premium, Share cropping is preva-
lent in paddy areas. Here the land is rented on an equal share basis. Thae
share cropper provides the seed, labor and fertilizer, and the landlord gots
half of the threshed crop. Steps are being taken to modify this traditional
share crop practice to enable the renter to pay a fixed cash rent for the land

The Second Five=Year plan of the Malayan government proposes a major ef=
fort for further development of agriculture. Drainage and irrigation of an
estimated 300,000 acres is intended to expand the national output of rice and
other foodstuffs, Coconut rehabilitation and planting will be assisted by an
allocation of M $ 15,000,000, The livestock industry will be expanded by im=~
provement in the quality of livestock, development of grazing arcas and the
establishment of an Animal Production Institute, Fisheries development will
also be aided. The Federal Land Development Authority has a goal of clearing,
settling and cultivating an additional 250,000 acres of land. It plans to es=-
tablish 12 developments each year, each one made up of about 400 families
holding 10 acres each. Further land will be made available to the landless
through the Group Settlement Act,

Crops

Rubber

Rubber occupies the largest planted acreage in the Federation (Appendix
Table 10). Although it is not a food crop, it provides much of the foreign
exchange that makes possible the importation of foodstuffs (Appendix Table
11). Production in 1961 was 738,000 tons, Fifty~eight percent of the pro=
duction was from estates and 42 percent from small holdings. Since rubber
{s such an important part of the economy, vigorous efforts are being made to
insure the viability of the industry and its ability to compete with synthet=
fc rubber, Since rubber trees must grow about seven years before they are
ready for tapping, and the average economic life of a tree is 25 years, re=
planting is a continuous process. In order to promote regular replanting and
to insure that it {s done with improved high-yielding strains of rubber trees,
a replanting allowance of up to M § 600 per acre is provided for those who
comply with government specifications. Some of the new high-yielding strains
are estimated to be capable of producing 1,500 to 2,000 pounds of rubber
per acre.

Besides the development of high-yielding stock, the rubber research groups,
such as the Rubber Research Institute of Malaya and the Natural Rubber Producers
Research Association, have developed fertilization schedules and tapping pro=
cedures to maximize latex production., Work done on processing has also enabled
the production of high quality crude rubber of various grades and characteris-
tics so that the natural product can meet the specifications of rubber manu-

facturers.
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Rice

Rice is by far the most important food crop in Malaya (see Figures 5, 6
and 7 and Appendix Tables 12 and 13)., In 1961 there were an estimated 925,000
tons of rice available from production and importation, providing about 0,72
pounds of rice per person per day (Table 9).

TABLE 9. APPROXIMATE FOOD BALANCE SHEET, FEDERATION OF MALAYA, 19611/’ 2/

Nutrients per37apica

Net per year=
Production Imports Protein Calories
Million lbs/year gm
Meat 66 22 852 14,200
Milk 44 300 741 12,300
Fats (coconut, peanut oils,
tallow) 174 =29 80,900
Fish (sea) 300 -b4 2,440 18,700
Fish (fresh water) 50 475 3,650
Poultry (chicken, ducks) 41 4 380 5,600
Eggs 28 15 457 5,560
Sugar (sucrose) 400 97,600
Rice 1,355 705 8,850 468,000
Wheat (grain, flour) 290 1,860 63,500
Maize 72 410 16,150
Peanuts 4 20 245 5,300
Soybeans 30 714 6,720
Other dry legumes (mung beans,
gram) 50 762 10,800
Potatoes (Solanum) 40 54 2,250
Sweet potatoes, yams 53 60 3,980
Other vegetables (long beans,
onfon, cabbage, mustard) 430 410 8,250
Total per capita per year 18,710 823,460
Total per capita per day 51 2,250

1/ This table does not include tapioca, fruits, wild game.
2/ See references (1, 4, 9, 12).
3/ Based on an estimated population of 7,200,000.

Approximately one third of the rice was imported, principally long-grained
rice from Thailand. The main paddy growing areas are in Kedah, Perlis,
Kelantan and Province Wellesley (Appendix Table 12). Most of the rice ap=-
pearing on the market is highly milled, although 16,256 tons of parboiled
rice were available through imports, Of the rice grown in the Federation
45 percent (about 275,510 tons) was milled by 79 large rice mills located
mainly in the production areas. 7The bulk of the remaining local production
was milled in small mills driven by gasoline or diesel engines and generally
used at the village level,
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In milling, 30 to 40 percent of the weight of the paddy is lost as husks
and bran., In the large mills the husks and bran are removed separately. The
bran serves as a valuable feedstuff for livestock, selling for around M § 11
a picul (133 pounds). The small mills are only slightly less efficient than
the large mills but produce more broken rice. They also produce a ground
mixture of bran and husks as a by=product which, because of its high fiber
content, is limited in its usefulness as animal feed and consequently sells
for M$ 3 to 4 a picul, The low grade feedstuffs produced by the small mills
represent a considerable loss to the livestock economy of the country,

Both wet and dry paddy are grown in Malaya, but the bulk of the produc~
tion (96 to 97 percent) is from wet paddy. Nine hundred thirty-one thousand
acres were devoted to paddy in 1961. The average yield in 1960«61 was 2,080
pounds of paddy per acre which milled into 1,310 pounds of rice (63 percent
recovery). Paddy yields were the highest in South Asia.

The wet paddy is produced on flat lowlands, plains and valleys where
flooding is achieved largely as a result of heavy rains during the monsoon.
Some artificial flooding is often needed during the early stages of growth.
No elaburate terracing systems were seen in Malaya, The paddy is commonly
planted in the fall and harvested in the spring. In some areas, such as the
Kuala Muda River district, irrigation makes possible two crovs a year.

The usual source of seed is superior heads of paddy saved by the farmer.
Seed is often sown thickly in nursery plots. When the plants are about 40
days old they are transplanted to the paddy fields which are usually much less
than one acre in size. Fields are kept flooded. Usually two weedings are
necessary. The first may be undertaken a month after transplanting. The paddy
is harvested by hand, usually by women, one stalk or head at a time. Harvest-
ing may take several weeks. The paddy is stored as such on the farms since the
husks provide some protection against insects and microorganisms. Rice for the
farmer and his family is milled from his own paddy by the small mills which
operate on a fee basis.

Most of the paddy grown produces a short plump grain commonly referred
to as Kedah rice. In areas of Selangor a long-grained type is produced which
is similar to but smaller than the Thai rice, Long-grain rice is preferred
in urban areas and is often priced 15 to 25 percent higher than Kedah rice
(see Appendix Table 14). There is an extensive rice variety testing program
under way at Paddy Experiment Stations throughout the country. The aim of
the program is to investigate higher yielding, pest-resistant types, and
quicker maturing varieties that will be compatible with two-crop systems,
Taiwan-type paddy is now often used as a quick maturing variety,

Irrigation is being expanded as a means of increasing the country's
paddy production. Recent schemes have been developed along the Perak and
Trengganu Rivers., Irrigation has been successful, but required the intro-
duction of faster maturing varieties, quicker harvesting procedures, and an
alternate source of livestock pasture to replace the use of fallow paddy
fields,
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The government has done much to encourage increased paddy production
through irrigation schemes, use of fertilizers, and other extension programs.
Government action also maintains the price of Kedah rice at M § .25 to .27 a
catty (or kati; 1-1/3 pounds; see Appendix 15 for a glcssary of Malay terms).
This support price is eventually palcd by importers who must purchase a certain
variable amount of Kedah rice at the government fixed price in order to obtain
licenses to import rice. Since the principal market for rice {s the urban
areas where the long-grained Thai-type rice is preferred, the importer has
considerable difficulty in disposing of his allotment of local rice. At times
he sells Kedah rice at lower prices than he has paid ior it. Such losses are
made up by increases in the price at which he will sell his imported rice.

The consumer of long-grained imported rice thus pays a somewhat higher price
for his rice in order to subsidize the local rice farmer.

Coconut (Cocos nucifera)

Following rubber and rice, coconut covers the largest area, 520,000 acres
(see Appendix Table 10). Over half is under small holdings. Coconut is a
major item of food in Malaya, but the bulk of the crop is grown for oil, Al-
though grown everywhere, the main concentration of this crop is along the east
and west coasts. The area best suited to it is the heavy alluvial clay of the
west coast. On the esst coast coconuts are grown along a coastal sandy ridge
of low fertility where growth and production are les. satisfactory (see Figure
4). Coconut productivity therefore varies from area to area. Average pro-
duction in 1961 was 700 pounds of copra per acre. Under good drainage and
management, , “elds of 1,600 to 2,000 pounds of copra per acre containing about
50 percent oit are obtained. Remarkably high yields, up to 2,600 to 3,300
pounds per iacre, have been obtained with special strains of trees. The main
harvesc is in Juiy, alihough nuts hecome ripe the year round.

While yields on the more progressive estates indicate considerable prom-
ise for the future of coconut, the estate owner as well as the small holder
needs more information as to varieties, cultural practices and control of pests.

Toddy production from coconut palm sap is a widespread minor industry under
close government control. A small amount of coconut palm sugar (gula Malacca)
is also produced annually,

0il Palm (Elaeis guineensis Jacq.)

This crop has been relatively recently introduced into the country, and
has proved ideally suited to the local conditions, producing vields which are
among the highest obtained in the world. Under proper management 2,000 pounds
of red palm oil plus 200 pounds of kernel oil can be obtained per acre. The
crop is, at present, grown mainly on large plantations. This has occurred bae-
cause of the high capital cost of the oil-extracting equipment and the belief,
perhaps exaggerated, that the fruit bunches must be processed very soon after
they are removed from the trees. Participation in this industry by small hold-
ers is being brought about through government~sponsored land development pro-
grams, The areas under oil palm are largely on the west coast.

The palm is similar to the coconut in appearance, but has a thicke: and

more perpendicular trunk. Trees begin to yield at about 4 years of age and
reach a maximum production at 10 years. The fruit is borne in bunches in the
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leaf axils, an average bunch weighing 30 pounds. Each bunch contains 50 or
more fruits the size of a large date. The outer part of the fruit is a fleshy,
oily, fibrous pulp which yields the red palm oil. The pulp surrounds a nut from
which kernel oil is obtained. (1l palms require free drainage together with a
plentiful supply of water. Installation of drains is needed on most alluvial
soils, About 49 palms are planted per acre. Fruit is continually being pro-
duced by the matur> palm, Harvesting is carried ovut at intervals of from five
to ten days. Although fruit bunches ripen throughout the year the yield of
fruit usually reaches its peak in August and September, with a lesser peak in
March and April. Low ylelds often occur during January, February, May and
June.

palm oil from the pulp of the fruit of the oil palm is produced by
stea.  , the fruit at 100° C to soften the pulp and destroy lipolytic enzymes,
The fruits are then sent to the hydraulic presses where they are squeezed to
remove the pulp oil., The oil is clarified to remove water and other impuri-
ties and packed for export. The extracted cakes are dried and the kernels
are shelled and packed for shipment to a kernel extraction plant. Red palm
oil plants built to serve 1,000 to 5,000 acres of oil palm estate have ca=
pacities of one to two tons of pericarp (pulp) oil per hour. Red palm oil
was not used for food purposes at the time of the survey.

Fruits

Throughout Malaya one of the prominent features of small holder agricule-
ture is the existence of mixed plantings of such fruit trees as durian (Durio

zibethinus), rambutan (Nephelium lappaceum), mangosteen (GCarcinia mangostana),

langsac (Lansium domesticum), chiku (Achras zapota) and many others (see Ap~
pendix 16). In 1960 there were 135,000 acres of mixed fruit, There are some
specialized plantings of mandarin orange, but many of those in the Telok Anson
area have been ravaged by disease, Bananas (Musa paradisiaca), planted on an
estimated 40,000 acres, are a valuable crop and find a ready market. Many of
the fruits bear seasonally, with a main crop in July and August and a second,
smaller crop in December. There is some variation in the ripening season from
one location to another, For instance, durians are available on tlhe east coast
in September and October, long after they have disappeared from west coast mar=
kets (Table 10).

TABLE 10. THE SALE AND DISTRIBUTION OF FRUIT TREES BY THE A?RICULTURE
DEPARTMENT AND COMMERCIAL NURSERIES IN 1960i

Budded rambutan 54,440
Budded durian 2,630
Mandarin orange 64,750
Other citrus 1,090
Other mixed fruits 11,640
Total 134,550

1/ See reference (11).
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Vegetables

Fresh vegetables for local consumption are produced all over the country, &
mainly around the towns. Vegetable production is intensive, often with the
use of fertilizer and chemical pesticides. Vegetables of the temperate climste
are produced in the accessible highlands for sale in towns (see Figure 4).
Comparatively few vegetables are produced in the kampongs of the paddy raising
areas. An expansion of vegetable production for home consumption would be de~
sirable. Production for market faces hazards of overproduction and consequent

price slumps.

Tea (Thea sinensis)

There are about 5,000 acres each of highland and upland tea, Most of the
acreage is owned by estates. The highest quality tea is grown in the uplands,

Cocoa (Theobroma cacao L.) ﬂ

Cocoa growing has received serious attention in Malaya since it has been

estimated that yields of 600 pounds of beans per acre might be obtained. Cocoa ‘
is grown on a commercial scale in Trengganu and Perak. Unfortunately, a path~
ological condition, "die=back," of unknown cause, has greatly reduced the yields
of beans and made cocoa raising uncertain at present.

Coffee (Coffea liberica Hiem)

There were 15,300 acres of coffee in 1959, most of it of the Liberica type,
produced almost entirely by small holders. Over 75 percent of the country's
coffee crop is concentrated in Selangor, mainly in the coastal areas., The crop
is consumed entirely by the local market. It is estimated that only a limited
further expansion will be possible if market saturation {s to be avoided.

Yield of beans per acre is high and a gross annual return of M § 800 to 900
is obtained from a mature stand. Coffee iu concentrated on muck soils and
coastal clays. It is a particularly convenient crop to be grown under coco=
nut palms,

Pineapple (Ananas sativus)

Pineapples are grown for local fresh consumption (Sarawak and Mauritius)
and for canning (Singapore Spanish), the latter on peat soils in Johore. More
than half of the acreage is in estates. Modern practices are employed in pine-
apple culture including use of hormones to regulate setting of the fruit. Under
natural conditions a major harvest occurs May to July and a secondary harvest
at the end of the year. Production could be greatly expanded since there are
an estimated 1,000,000 acres of peat soils in Malaya. The critical factor is
the development of a large overseas market for the canned product.

Tapioca (Manihot utilissima)

Large acreages are devoted to tapioca, grown commercially as a catch crop.
0ld mining land may be used, or it may be interplanted with young rubber, or
grown on other cheap land. The principa’ growing areas are Perak state, where
there are also many tapioca flour plants. A new plant for producing alcohol
from tapioca is being erected near Ipoh., Taploca is in low esteem as a food
crop, although it is used in special dishes to some extent,
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Sugar

Sugar cane is grown in Malaya on a very small scale, primarily for home
consumption of the juice as a sweet beverage. Some sugar (gula kabong) is pro-
duced from the sap of the kabong palm that grows wild in parts of Malaya, par-
ticularly along the Pezzuk River,

Other Crops

Some of the minor crops of Malaya are pepper (Johore state), derris root,
betel nut or areca, tobacco, maize, ground nut, sweet potato and yams, taro,
ginger, chillies, mustard, long beans, eggplant, leeks, radishes, cabbage, onion,
cucumbers, melons, nutmeg and cloves. (See Appendix 16 for a list of the edible
plants of Malaya.)

Livestock

Cattle

Two types of buffalo are raised in Malaya, the popular wide=horned Kerbau
or Malayan swamp buffalo of Siamese origin, and the less numerous curly~horned
Indian Surti or Murrah. Altogether they total 276,000 head. The Murrah is
used for milk as well as draft. The Siam-Kedah breed of cattle are moderate=
sized, ger=ral purpose, draft, beef and milk animals, in numbers about equal
to buffalo. Some upgrading of native dairy cattle is being done on an exper-
imental scal., chiefly through the use of Red Sindhi bulls. Milk production
is quite limited, dairy cattle giving less than 1,000 pounds of milk per year
(see Figure 5). Beef production is somewhat restricted because of the slow
growth rate of native cattle. Goats are prevalent in the kampongs (278,000
head)., Swine raising is mainly in the hands of the Chinese. The popular South
China pig, raised largely on a diet of vegetables, reaches a weight of 150
pounds in 9 to 10 months, Six hundred fifteen thousand locally raised pigs
were slaughtered in 1961,

Efforts to improve livestock by animal breeding, as well as forage invese
tigations, are carried out under the Veterinary Department. Improved stud
animals are made available to farmers. In some states legislation makes com=~
pulsory the castration of scrub bulls and many states restrict the slaughter
of female breeding stock. To a large extent animal diseases are controlled in
Malaya, the peninsula being free of rinderpest, foot and mouth disease and
rabies. Haemorrhagic septicaemia is the most common disease of buffalo and
cattle.

Expansion of the milk and meat industry depends upon extension work at
the kampong level in animal husbandry and pasture management. A much higher
livestock population can be supported if improved practices are adopted. For
instance, fodder crops available produce 10 or more tons of digestible nutrie-
ents per acre and pasture grasses will do the same, Such yields make it the-
oretically possible to carry 2 or 3 head of cattle per acre.

Poultry

Poultry raising is widespread. Chickens and ducks run free everywhere in
the countryside. GSome commercial operations of 5,000 to 10,000 birds are found
in the Penang and Johore Bahru areas. 1In 1961, there were an estimated 17,000,000
chickens and ducks in the Federation.
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Meat

Fresh meat is consumed very soon after slaughter by the people of Malaya.
To satisfy the desire for freshness abattoirs often slaughter twice a day = in
the early morning for sale in the morning market, and around noon for sale in
the afternoon market. Most slaughtering is in accordance with Moslem rites,
and the pig slaughtering areas are separated from the rest of the abattoir.
Carcasses and entrails are inspected for disease by veterinary officers in the
larger slaughter houses. In Kuala Lumpur transportation of fresh meat to mare
ket is restricted to trucks with zinc~lined interiors,

Fish

There are about 55,000 iIishermen in Malaya, 25,000 on the east coast and
30,000 on the west coast. In 1960, of a total of 23,500 registered fishing
boats, 8,900 were power=driven. The usual fishing voyage lasts less than a
day. The catch is divided into shares, large portions being received by the
boat owner, net owner, fish locator and captain (see Table 11).

The use of synthetics such as nylon for gear has increased rapidly. On
the west coast synthetic drift nets have almost completely replaced ramie and
cotton nets in the main drift net fleets. A similar process has recently start~
ed on the east coast.

The east coast is subjected to the full force of the northeast monsoon
each year from roughly the middle of November to the end of March, when it is
virtually impossible to launch or sail a fishing boat except for the larger,
diesel=engined craft. In these, the larger nets cannot be used in the rough
sea and instead hand lines, drift nets and fish traps are used. Consequently,
few fish are caught during this season.

TABLE 11. FISH LANDING, FEDERATION OF MALAYAil

Year
State 1958 1959 1960
(100 long tons)
Perlis 23 42 42
Kedah 38 136 136
Penang 76 80 100
Perak 373 389 521
Selangor 198 150 164
Negri Sembilan 4 4 3
Malacca 37 27 26
Kelantan 53 39 41
Trengganu 108 109 145
Pahang 80 77 89
Johore 131 132 127

1/ See reference (2 ).
The west coast 1is screened from the full force of the northeast monsoon

by the high hills of the Main Range. Although the northwest monsoons bring
a change in weather from about May to September, the Straits of Malacca are
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protected by the island of Sumatra. Hence, although the west coast has its
off-season, there is never a virtually complete cessation of fishing,

The fishermen generally sell their catch to a dealer who arranges for
its processing and transport to market. Formerly much of the catch was dried,
but with the widespread availability of ice and excellent transportation, most v
fish now reaching market are fresh, One dealer has extended the process further
by buying fish at low prices st times of surplus, freezing them, and selling
during periods of poor catches. His operation has been successful, and he is
now expanding his freezing and holding facilities. The government is encour~
aging fishermen's cooperatives, so that they may market their catch in bulk
and be placed in a bargaining position with the dealers. The cooperatives are
also encouraged to combine to form their own transport and marketing organi-
gation and to run their own ice plants.

Dry salting is still the most common form of fish processing. Cleaned
fish are soaked overnight in a saturated salt solution and then sun~dried for
one to three days. Small fish such as ikan bilis (anchovy) and udang (prawns)
are often boiled in brine for a short time and then sun-dried. Some ikan bilis
are dried without salting or boiling. Boiling in brine is also used with kem~
bong (chub mackerel) as a temporary measure of preservation., The boiled fish
are then held in cold rooms.

Udang baring (small shrimp) are processed into belachan, The shrimp are
mixed with about 10 percent of their weight in salt, dried to remove approxi-
mately hali their moisture, and ground several times to produce a purple paste,
vwhich 1s stored from three weeks to several years in order to develop its char-
acteristic flavor. Belachan is widely used as a flavoring ingredient in curries
and sauces. Some ikan bilis are used to prepare budu, a salt-fermented product
which is widely used as a seasoning (see Appendix 15, 36 and 69).

Fish or prawns are also used to prepare keropok, a widely used delicacy.
The cooked fish are ground together with tapioca and the resulting paste is
formec into long cylinders which are cooked and sliced before drying. When :
cooked in oil they expand to give a light crunchy cracker.

There is very little fish canning in Malaya. A plant in Penang with a
capacity of about ten tons a day produces canned tuna for export. The tuna
is obtained from Japanesec fishing boats operating in the Indian Ocean., Its
sale in the Federation is hampered by the low regard for tuna as a food fish
in Malaya. At one time waste tuna meat from this factory was thought to have
some value in preparation of fish meal for human consumption, but this scheme
has been abandoned and the waste meat is now dried and sold for animal feed.

An intensive effort 1s under way to increase the fresh water fisheries
which now provide an estimated 25,000 tons of fish a year. For many years the
Federation has had a number of Chinese carp ponds. Efforts have been made to
find other species which would be more adaptable to Malayan conditions, Tilapia
mossambica was one of the first to be tried and has been quite popular. Recent
developments have overcome the tendency of this species to breed too quickly.,
Old mining pools have been stocked with Tilapia, a development made possible by
use of piscicides which simplify the clearing of predatory fish from the ponds. |
Lampan {awa, Sepat Siam and Catala catala have also proven to be well adapted.
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Sepat Siam is particularly suited for stocking in irrigation channels and in

paddy fields. Lampan jawa is now an important pond fish. The government is
distributing fry free to pond owners all over the country.

Currently, the fry of the giant prawn are being reared to enable the stock=
ing of paddy fields with this very desirable species. Other current studies
include development of methods for rearing fry of the temoleh, a large, mollusk-
eating, river carp, a fish held in high esteem whose numbers have been greatly
reduced as a result of overfishing. The native fish Aruan (snakehead) and Keli
(catfish) make up a large part of the wild fresh water catch.

Cockle rearing has been developed into an important aspect of the fishe
ing economy, especially in Penang and Perak., Extensive tracts of sheltered
mud flats have been converted to cockle beds, and former depleted natural beds
have been reestablished. The annual production of cockles is about 10,000
tons a year.

Two Marine Fisheries Schools have been established, one at Glugor on
Penang Island, and another at Kuala Trengganu on the east coast, where fish-
ermen are taught simple navigation and boat handling, given practical and
theoretical instruction in repair and maintenance of boat engines, and in-
structed in modern fishing methods. Fishermen attend three~ to five-month
courses and are paid during the training period. To date some 600 fishermen
have attended these schools. It is presently planned that the Fisheries School
in Glugor will eventually be extended to offer three=- to four-year courses in
navigation and fish technology, processing and refrigeration., This will pro-
vide a cadre to aid in the establishment of distant-water fishing fleets op-
erating in the open sea, to exploit the eastern part of the Indian Ocean and
fish for the large stocks of tuna and other fish available there,

Marketing

Virtually all marketing of agricultural and fishing produce is carried
out through middlemen, although in some areas producers' cooperatives have
entered the field, Sales are for cash on an individual basis except for a
few auction markets for fish such as are found in Kuala Trengganu and Malacca.
Even where auction markets exist a large proportion of trade is outside these
facilities, Middlemen frequently deal with retailers on a credit basis, often
extending credit for three months on nonperishable items such as canned and
dried foods, Credit extension is a reflection of the competition between mid~
dlemen and brokers in obtaining customers for their goods. Such credit ex~
tensions also enable retailers to operate with a minimum of working capital
and have fostered a proliferation of retailing outlets.

Transportation facilities being quite good, foods are quickly sent from
one part of the country to another in response to price differentials, thus
contributing to a relatively stable market. As an example, fish is routinely
sent by truck from Kuala Trengganu on the east coast to Kuala Lumpur, a 12-
hour trip. Facilities along the way for replenishing the ice maintain the
fresh fish in good condition,

The west coast has a good framework of hard surfaced roads. The east
coast is not so well developed so far as roads are concerned, and the roads
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are also subject to flooding during the monsoon season. Even though few mar-
ketable commodities are produced on the east coast during the monsoon season,
the seasonal breakdown of surface transportation in this area limits the sup-
ply of foodstuffs which might alleviate the sparsity of the diet in the east
during the winter months,

Food Processing

Much of the food processing in Malaya is in the hands of small business=
men who make products such as dried fish, rice vermicelli, pickles, soy products
and baked goods., There are some larger establishments in rice milling, pine=~
apple canning and biscuit manufacture,

Rice and Rice Products

The most important processing industry is milling. Multitudes of small
mills throughout the country convert paddy to polished rice and a ground mixe~
ture of hulls and bran, These mills serve the farmers and mill on a fee basis.
There are also a number of large conventional type mills which require that the
paddy be sufficiently dry so that the husks can be easily removed. After de=
husking, the grains are sent through polishers in a series, usually three in
number, which abrade the grain between a moving stone and stationary rubber
plates to remove the brown bran layer. The use of several polishers in series
permits a close adjustment of the polishing process, removes a minimum amount
of bran in achieving a given degree of polish and avoids excess amounts of
broken rice.

Production of vermicelli, particularly bee hoon, is widespread. Broken
or low=priced Kedah rice is wet-ground in a stone mi{ll., The gruel is placed
in a thick cloth bag and the excess water is allowed to run off, then pressed
out. (This water contains most of the water=soluble nutrients of the rice.)
The rice residue is heated to gelatinize the starch and then pounded before
being extruded into long strings. Some wheat flour may be added to improve
the strength of the product. The fresh bee hoon is dried for several hours
over a fire, treated with sulfur dioxide and sun=dried to a low moisture con=
tent. Another type of rice noodle, koay teow, is made by gelatinizing the
ground rice. This is sold in the soft, undried state.

A slightly fermented rice product called tapal is made from glutinous
rice, tapioca and yeast, kneaded, together with water, to form a ball which
is allowed to set undisturbed for several days, The alcohol content is around
3 percent.

Wheat Products

Bread is available in all the towns. Size of bakeries varies, but the
majority are quite small. A straightedough process is used in bread making.
Virtually all the ingredients are imported -~ wheat flour from Australia and
other countries, yeast, milk powder, shortening, salt. Some of the bread,
particularly from the large bakera such as Cold Storage, Ltd., is enriched
with vitamins (1.1 mg thiamine, 0.7 mg riboflavin, 10 mg niacin, 12 mg iron

per pound),




Biscuits are perhaps more popular than bread. Here again there are a
large number of small bakeries, but the production of a few large bakers dom-
inates the trade. In the large bakeries automatic machinery and ovens capable
of producing 10 pounds of biscuit per minute are used. A plant will have
several of these machines, each of which costs about M § 500,000, Chemical-
and yeast-raised type biscuits are produced. Tallow is frequently used as
shortening. The biscuits are packed in returnable tin containers for ship-
ment.

A pasta-type product known as meen is also produced on a small scale.
A thick dough made with wheat flour, water and sometimes a yellow dye is
kneaded and rolled flat, Strips are cut and dried, or the kneaded dough
is extruded into strips which are dried.

Milk Products

Milk products are largely imported. Dehydrated products are usually
used in that form by commercial users such as bakeries, but the common re-
tail outlet for milk is as canned sweetened condensed milk, A number of
factories reconstitute skim milk powder, butter, or ghi into condensed
milk, which is put up in 14 ounce cans and sterilized, There is also a
limited market for reconstituted sterilized whole milk, which is sterilized
at 120° C for 20 minutes and is usually sold in bottles. Bottles and cans
cost about M § .10 each, but bottles are returnable. Proprietary milk products
for infant feeding are available. Ice cream is readily available.

Cold Storage

The larger towns have cold storage facilities. Selangor province has
about 500,000 cubic feet of cold storage, of which 350,000 is below 30° F
and 3,000 is below 0° F, There arean estimated 1,000,000 cubic feet of cold
storage in the Federation. Many towns, particularly fishing centers, have
ice plants. Ice production is roughly estimated at 1,350 tons a day. Most
facilities are the conventional brine cooling, still water type, but there
are also continuous ice makers such as that run by the Heng Hwa Cooperative

in Malacca. Ice is widely used to maintain fresh fish in good market condi=
tion,

Starch

Tapioca is processed in medium-sized plants employing 100 or less people.
The roots are bought at about M § 3 a picul., A typical plant produces 70
piculs of flour, flake, or pearl a day. The roots are cleaned, pulped, the
starch extracted with water and then washed several times wi:h water. The
starch i{s then pearled and gelatinized or gelatinized directiy. The gelat~

inized product is dried for 24 hours before grading and packing. Most tapi-
oca is manufectured for export.

Starch 1is produced from the trunk of the sago palm in much the same man-
ner, but the sago starch industry is much smaller then the tapioca industry,

Pineapple

Pineapple canning is a flourishing industry concentrated in Johore state
(see Figure 4). Modern canneries pack the fruit in a wide variety of styles
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for export to European markets. The maintenance of high quality in the ex~
ported product is aided by the Malsyan Pineapple Industry Board, which also
carries out research for the industry, Thirty=three thousand (English) tons
of canned pineapple were exported in 1961,

Other

Outside of the condensed milk and pineapple industry, relatively little
preservation by canning is done in Malaya. A tuna canning plant in Georgetown
(or Penang) which packs about 140 cases of tuna a day (2,500 pounds) has a
capacity several times higher. The fish are quartered, steamed at 100° C for
two hours, uncannable meat removed (about 50 percent of original weight) and
packed in cans together with salt and water or soy oifl. The cans are then
cooked two hours at 1122 C. Another canning plant in Georgetown packs fruits
and curries. Both these fa~tories produce largely for export.

The Rural Development Council has been encouraging some small fruit can-
ning enterprises in the rural areas. A plant for the canning of kabong fruit
has been in operaticn in Parit,

Soy Products

A number of products are made from soybean milk. The soaked soybeans are
wet=ground in a stone mill and the suspension is filtered. The resulting milk
may be sold as such, or with sugar and flavor added, bottled and sterilized.

The milk may be heated in shallow pans and the resulting skin removed and diied
to be sold as fu chok. Soy curd or "tau foo" is produced by coagulating the
milk with calcium salts. All these products are produced mainly in small three=
to eight=person establishments.

Containers

Cans are available from the Metal Box Company, lLtd., which has a plant
at Petaling Jaya capable of producing more than 1,000,000 cases of cans a year.
Since much of the demand is for printed cans intended as retail packages this
plant is set up for extensive metal printing and the production of a wide va=-
riety of can sizes. The plant at Petaling Jaya maintains a laboratory which
studies can quality control and does developmental work designed to expand the
use of cans in the Federation. The company has several field men who assist
customers in dealing with packaging and canning problems.

Most of the cans the pineapple industry uses are imported from Singapore.
There are glass bottle and container makers in Malaya but needs are met large-
ly through import. Imports of bottles amounted to 300,000 gross in 1961.
Glass containers are in short supply.

Oils

Coconut oil is produced from copra of low moisture content. A low pres=-
sure screw press removes about 70 percent of the available oil. The press cake
then goes to the high pressure press vhere the remainder of the oil is extract=-
ed. The combined oil is filtered in a plate filter and packed in drums for
shipment. Most coconut oil factories are modest in size, having oreor two pair
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of presses producing 50 to 100 piculs of oil per day. Copra prices to the mills
are arcund M § 22 a picul. The press cake sells for M $ 7 a picul. The main
seacon 18 July. The supply of copra is often inadequate. In spite of imports,
a number of mi'ls operate at reduced capacity and some smaller ones have closed.

The production of red palm oil is discussed above, on pp. 39-40.

Imports

Malaya relies on imports for many foodstuffs (see Table 9 and Appendix
Table 11). All the cane sugar, salt, wheat and flour are imported. Virtu~
ally all dairy products, leguminous seeds, mutton from sheep, oranges, canned
goods, yeast and alcoholic beverages come from abroad. One third of the rice
and one~half the eggs consumed are imported. Food items account for over 25
percent of the imports of Malaya. While many of these items cannot be pro=
duced in Malaya or can only be produced inefficiently great possibilities still
remain for replacing imports with local production, particularly rice, and
thereby effectively increasing the amount of foreign exchange.

Summary

The food supply is adequate and the quality of individual diets, except
on the east coast during the monsoon, depends more on the purchasing power
and selectivity of the consumer than on the availability of different prode
ucts. At the present time the food economy depends heavily on imports for
grains, sugar and dairy products. The government is engaged in an ambitious
program to increase productivity in agriculture and fishing.}/

Continued governmental efforts will double and perhaps triple the domestic
rice aupply, resulting in self-sufficiency in this grain until about 1990, when
the population is expected to double its present size. Vegetable, pork and
poultry production can be expanded to meet any conceivable increase in domestic
demand. The raising of cattle, buffalo and goats for meat cannot be expanded
as readily, although the development of improved technics for utilizing the
high forage producing capacity of Malayan soils can greatly aid this industry.
Dairy prcduction 18 low and is likely to remain so until average production
per cow is increased markedly.

Fish landings are adequate for the present demand, but this demand can
be expected to increase with rising consumer incomes. Most of the fish is now
caught close to shore., However, it is likely that a large part of increased
demand will have to be met through exploitation of deep sea fisheries. The
development of inland fishing will be of great benefit to the rural population
but will not provide for the increasing number of people in the larger towns.

1/ The Annual Reports of the Department of Agriculture (11) as well as special
reports (12) provide excellent summaries of the agricultural situation {n
Malaya. The detailed analysis of food production and availability in Malaya
in 1960 prepared for the Malayan government by Dr. Sedky (12) takes into
account a number of factors not dealt with in the present report dealing
largely with 1961 data. These differences in reference year and methods of
data handling result in differences in the figures; however, the quantita-
tive descriptions of the food situation are substantially similar in both
reports.
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Transportation and marketing facilities are well adjusted to the supply
and demand, Modification of these facilities can be expected to keep pace
with changing conditions. The road network is being constantly expanded and
improved.

An expansion of food processing can be expected with a rising population
and per capita income. Industrial expansion will increase the demand for con=-
venience foods. Preserved foods would be most beneficial to overcome the tem~
porary scarcity of fish and vegetables on the east coast during the monsoon,
but in this area the relatively low incomes limit the ability of the people to
purchase such foods. Increases in the pineapple industry depend to a large
extent on an expansion of the European market.

The present food processing industries as well as the tropical crop raw
material industries provide a training ground for the skilled workers needed
for the further development of industrialization. Educational institutions
aiso provide technically trained people. There is still a shortage of per=~
sonnel with sufficient training to take full advantage of the great opportuni=-

ties in Malaya for industrial expansion. This shortage should be overcome by
a continued development of technical education facilitles.
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VI

THE ARMED FORCES

Clinical

The Armed Forces of the Federation of Malsva comprise (a) the regular
Armed Forces, which consist of (1) the Federation Army, (2) the Royal
Malayan Navy and (3) the Royal Malayan Air Force, and (b) the Volunteer
Armed Forces which consist of (1) the Territorial Army, (2) the Royal
Malayan Naval Volunteer Reserve and (3) the Royal Malayan Air Force Volun-
teer Reserve., The Armed Forces are multiracial but there is a predomi-
nance of Malays in approximately the following proportions: 93 percent
Malayan, 5 percent Chinese and 2 percent Indian. During this survey only
personnel belonging to the regular Armed Forces were examined, It should
be pointed out that all potential recruits for the Armed Forces undergo a
complete preliminary medical examination and hence those accepted are in
better health than the average of the population. Medical standards for
acceptance into the Armed Forces follow a pattern very similar to those in
the British and American Armies commonly known as Pulheems.

Military examinations facluded five infantry battalions, one recon-
naisance regiment, one static garrison and one recruit training depot. A
total of 1,268 individuals was examined in eight different military loca-
tions. Tables 17 and 18 in the Appendix indicate the numbers of individ-
uals examined at each of these locations, their average age, area of origin
and time in service. This esumple may have shown a disproportionately large
number of Malays, but, insofar as was practicable, all racial groups were
included.

The usual ancthropometric data including height, weight and skinfold
thickness measurements were obtained and a comparison is shown in the fol-
lowing table (12) and in Figures 8-10 and Appendix Tables 19 and 20.

The men in military service were found to be in excellent physical
condition as judged not only by gross appearance, but alsoc dy the relative
infrequency of positive physical findings indicative of malnutrition. The
commonest positive finding was nasolabial seborrhea, followed by diffuse
swelling of the interdental papillae. There was also some localized swell-
ing of the interdental papillae. Other findings were ci'served so infre-
quently that they will not be mentioned here (see Table 13 and Tahles 21-
24 in the Appendix).

Because of the interest expressed by the Ministry of Health, measure-
ments were made of the blood pressure of all examinees over the age of 6.
This was of particular interest in the military, because here an accurate
appraisal could be made of the salt content of the food, which was found
to be moderately high by American standards. It was observed that approxi-
mately 1 percent of the military had hypertension as defined (systolic
blood preseure 150 mm Hg or above and diastolic blood pressure - defined
as disappearance of sound - 100 mm Hg or above: see Tables 14 and 15).

As anticipated there was an upward trend in blood pressure with age and 1
vith increase in body weight (see Tables 14 and 15). There also was an up-
ward trend in body weight of those men who had been in service more than two

51 ]




*293dey> STyl Jo pud 3Y3l 3B UIATS SI0UIIIFAT JO SIIqWNU 1B sIsayjudzed uy saan8yy /7

=% 9°L2 $°8¢ L ¥4 s°*9¢ S°Ge €T 8°6¢C 0°€T 9°€Z 6°6Z (sae3ak) a8e ueay
0°89  %°S§ %°SS L'8S 6°TS  T°'1S %°SS 6°LS 9°6S 6°9S 6°LS (1) 3yB1am umay
0°€LT §°291 €991 T1°%91 0°€91 $°6S1 T €91 6°291 8°991 9°291 6°691 (wd) 3y8yay ueay
() (9) () (%) (€) €2) JT(I)  53%d 11V susjpul 283uTQ) sAelen
sajels sauyd vaxoy ¢38evaaay

Po3tun ~dITIYd UPATEl YINOS wwmang WBUISTA pueTEYL eXeTeR

SATYINNOCD YAHIO
HLIM GEIVAROD SADUOS BNV VAVIVH JO NOIIVYEAEI 4O IOV OGNV IHOIAM ‘IHOIFH °ZT T14VL

52




VAVIAVN ‘AYVLITIN ‘39V A8 L1HOI3IM "8 34N9I4

(S¥v3A) 39V
+0v 6€£-GE -0t 62-S2 ¥2-02 6l 8l

D) |
1H9I3M

(20
wy

108




g ARM
0r SN

ot
8t

7

6 " 1 1 2 i J

Age (Years) 18 19 20- 25- 30- 35-
24 29 34 39

FIGURE 9. ARM SKINFOLD THICKNESS BY AGE,
MILITARY, MALAYA

SCAPULA ”

14

L4

13

12

Ld

10

9 J 1 1 L L 3 |
Age ( Years) 18 19 20- 25- 30- 35-
24 29 34 39
FIGURE 10. SCAPULA SKINFOLD THICKNESS BY AGE,
MILITARY, MALAYA

54




2°0 o= - L1°0 - - - - - S$S3UI3pual] jied
8°1 0°1 0°€ L°0 Ly == 0 ¢ 0°¢ S°1 jeaaaerrd
9°0 21 S0 %°0 o - 0°1 -~ 01 1eaajeyyun - }13f 3pjue jo ssoq
$9J3JWIAIXF I3M0]
‘Hlo - m.o - - - - - - ﬂ—\—wﬂﬁ
8°0 %1 S0 %°0 e == 0°2 Lo 0°1 yoeg
z oo = 0 . 1 - - - -- -= ﬂ oo suay
6°0 21 0°1 %°0 == = 0°¢ L°0 S°1 aaayaduy - sysojeaayiadAy aeindyyrod
1e3I3udH TuIqS
9°0 .- c°0 1°1 - - 0°1 €°1 $°0 1 9pe1n - padaeruad pyoadyr
spueld
$°0 - - - - - - 0°Y - P210705 ejualey
Noo - o e Q.N - - o - Wﬂ“ﬂmmo,“u
1°0 - - %°0 - - =2 = - 2318I3pOoN
1°1 0°1 S°1 i1 S°€ - 0°1 == 0°1 3Y831s - Aydoaje Axeyyrded wmiozyTid
ansuoy,
S°6 €Y S*61 s°s $°91 Sl s 0°22 S°S asn3y31d
%°S %1 0°y €°¢ L% o= 0°1 €L 7°8 pazy1e207] - 2e1ided paa uajjoms
sune
ﬁoo - - o eoe - -- Noo - mﬂmo.Hamog
0°2 s°0 0°1 - 1 - - €°€1 0°1 saieds ieynSuy
Lo == 0T (0 % -- - €T S0 suoysa] zeynduy
sd¥1
L°11 €°¢c1 S°91 L°01 %°6 oy 8°81 0°¢ 6°21 ¥3y110q3s 1eIqRIOSEN
JOIN pue I0'BF “UI)S
DUATRAILJ JudDIJ
892°1 01e 00?7 T2 S8 0s 101 0s1 102 paujwexs zaquny
T®301 uoy3ed07]
5 3 .ma. o S S & c
— m.eo o) — - (-9 -2
® " » ) ® » 3 o
0o - 3 = 3 3 "
o — o o o o
® ® o ™
=] 2] =

VAVIVA ‘ANVIIIIM ‘NOIIVOOT A€ SONIGNIA TVOINITO QAIVIAZMEAV ‘€1 TIEVL

55



[ ——

1 1 822~022
-- 812-012
-- 802-002
1 1 861-061
ra Z 881-081
- 8L1-0L1
8 1 z S . 891-091
62 1 6 6 o1 8S1-0S1
S6 L 91 € s€ oy 1 8y1-0%1
822 z A Sy 6L L 11 rA 8€1-0€1
9LE 1 L1 %9 S11 861 €1 9 821-021
/33 91 h L6 991 L 74 L 811-011
6ST “ 1€ oy 29 o1 L 801-001

€ 1 9 L L1 1 z 86-06

T 1 1 88-08
R

%°0 €°€ 9°2 0°1 L°0 9°0 s°1 (384 JT°2°S
LA RA 0°0€T1 6°921 6°221 6°€ZT O0°1ZT (L°6IT O°STt ueay
92°1 € L9 812 58¢€ 90S €9 sz paujwexa iaquny
Te301 409 6€ L3 6C 074 61 81 (s1e34) 33y

-G€ =0€ =Sz -02
2F10384AS

VAVIVK ‘X¥VIITIH ‘39V X4 FUNSSTUd GO0TE 40 NOIINGINISIA ADNANDAMI ‘91 TI1EV1

56




Py e

*10132 paepuels = °3I°S /1

k-— . - —

01 S Y 91 8°0 01 001/0S1<
r 4 0°6 8°7 £°1 0z 0"y (d11038%10) 001<
2°€ S L 0°S 6°¢€ 0°¢ (21103548) 061<
921’ ¢ L9 812 333 90§ £9 Sz paujmexa laquny
1elo] +0% 6€-GS€ %t -0¢€ 6C-S¢ %2-02 61 81 (sawak) asy
S12A3] 9AISUIJIICAY JO JUIDIJ
-- 1 1 8E1-0L1
1 1 1 1 871-0¢1
] rA [4 8 z ) 1 1 811-0T1
€2 ] Y ] o1 1 %S 9 L r&A 91 € 801-001
€01 L V74 8¢ L2 9 1 681 €1 oYy £9 29 o1 1 86-06
VTAY 4 12 0S 1Tt ST1 0 S 8% 4 % 8 061 961 12 A | 88-08 =
2Ly 1 €2 8 ZET 961 12 41 L0Y 1 61 €L LIT S91 €2 6 8L-0L
912 8 9% €8 4 A G A S 111 4 o1 o€ 19 S € 89-09
1S 1 S S1 8¢ 4 L 4 4 € 86-06
9 1 1 € 1 - 8y-0Y
z z -- 8€-0¢
rA 4 4 4 87-07
1 1 -- 81-01
FH =
€°0 £°€c 9°1 L°0 9°0 S0 %1 S'1 €°0 £'c S*1 L0 S0 ¢'0 ¢€°1 L9 | \ﬂ.u.m
T°6L L°8L 8°6L 9°9L 0°9L €°€L 9°SL L°€L 9°08 L°6L 2°68 L°12 %°18 O0°6L 9°18 8°iL uway
L9z € 9 81Z G8€ 906 €9 4 1921 € L9 8IZ S8 905 €9 GZ paujwexa
o Iaqany
1830l 40% 6¢ vt 62 L T4 61 81 1e301 +0Y 6¢ Y€ 62 %2 61 81 (saead)
-C€ =0 =~SZ ~-0¢ -6¢€ ~=0€ =SZ =02 a8y
(punos jo adueaeaddesiq) (3uol uyl puncs jo aduey))
d110385%1Q
VAVIVA ‘XYVIITIR ‘3ov A9 TNSSTd GOOTd JO NOIINGINISIA ADNINDIYI (panuijuo)) vl T1EVL
——
B —__ CTE

s



= M e —

1 1 822-077
e 817-01¢
- 802-00¢
1 1 861-061
(A 1 1 881-081
= 8L1-0L1
8 9 [4 891~091
6¢ S S [A | L 8ST1~-0S1
S6 i ST 9¢ L7 € 8Y1-0%1
8¢ 67 LE €8 V74 S 8ET-0¢€1
L€ (174 09 otl 0s1 71 8Z1-0¢1
9ee 11 1€ L1 S91 01 811-011
6€1 1 €1 8Y 68 8 801-001

9 1 (0] ¢ 81 S 86-06

[4 1 1 88-08
%H wm
LARAAL 9°Gel 9°6ZT 8°7t1 €°611 T°LI1 ueay
1921 68 991 9ty 1€S SY paulwexa xaquny
1e301 11 601 66 68 6Ll «IUSTOM paepuels,,
=001 =06 -08 -0l Jo 3u3adadg

UﬂAOunMw

VAVIVH ‘XNVIITIH ,‘IHOI2M QUVANVIS, 40 INZDY¥Ad A€ TNSSTYd GOOTE 40 NOIINGIYISIA XONANDII ST FI1eVl

58




59

0°1 9 8°1 6°0 z°0 001/0S1<
rANA 1°01 v B 6°0 't (31103521Q) 001<
'€ LSt 8% 87 €1 (21103845) 051<
L92°1 68 991 EAN 1€6 SY PAUTWEXD J1aquny
1e3iol +011 601 66 68 6L «3UZT3M paepuels,,
-001 -06 -08 =0l 3O 3Juad134
§19A31 3Ajsua3lxadAy jo uadiag
- 1 1 8L T1-0¢1
1 1 1 1 821-021
Y € 1 8 v Z 1 ¢ 81T-011
€2 9 £ 6 S 1 %S (A €1 81 o1 1 801~001
€01 o¢ [A% 62 174 [4 681 62 8¢t 29 119 S 86-06
V74% [4% 6¢ Y11 621 o1 8% £e 9¢ 291 812 81 88-08
VIA 1z 129 891 %1e 81 Loy 9 8y 091 081 19§ 8L-0L
9L2 S e 101 921 o1 194¢ € 8 ot 29 8 89-09
189 [4 £ £l ot € L 1 4 V4 86=-0¢
9 1 ¢ V4 e = 8=0%
[A 1 1 = 8€=0¢t
[4 (4 A 1 it 82-02
1 1 wmﬂb%m
2°sL 9°%8 9°LL 6°% 0°tL 0°¢L 9°08 6°68 %°€8 S°08 %°8L 1°8L TR
L9z‘1 68 991 9ty 1€s Sy L9z¢1 68 991 9ty 1€s Y pauTUEXa laqumy
Teliol +011 601 66 68 6L Te30] +11 601 66 68 6L ,IY3I3M paepuels,,
=001 =06 ~08 =0L =001 =06 =08 -0L 3o 3uadd134
(punos jo adcueieaddesiq) (@uo0l uy punos 3o 33uey))
31703se1Q

VAVIVK ‘ZYVIITIW

w‘IHOI3IM QYVANVIS,, J0 INIOW3Ad X§ TANSSTId QOOTd JO NOIINGI¥ISIA ADNINOIYS (panur3juo)) S1 FT19vl

r--------l--:--l--lll-------------l-l|l|n-||||||||r|-l|r|-||r\\



years, or, stating this another way, as men grew older their body weight
tended to rise. Racial differences in body weight are meaningless because
of the wide disperity in numbers of different races in this sample. Of
further interest is the comparison of percent of "standard weight" and the
place vhere the individuals ate their meals, namely in the mess hall or at
home (Table 16). There was a slight trend toward heavier weights of those
who ate at home, but this may have been due to the fact that these were old-
er people who had spent more years in service.

TABLE 16. PERCENT "STANDARD WEIGHT'" BY MESSING LOCATION,
ABBREVIATED EXAMINATIONS, MILITARY, MALAYA

Messing location Mess hall Home Unknown Total
Number 694 569 4 1,267
Mean 91.5 94,5 93.5 93.0
% "Standard Weight" (kg) Percent Distribution
70-79 3.4 3./ -- 3.6
80-89 44,7 38.8 25.0 42.0
90-99 38.8 28.8 75.0 34.4
100-109 9.4 17.7 -- 13.1
110+ 3.7 10.9 .- 6.9

The clinical findings in the military personnel can be summarized by
saying that these men appeared to be in excellent health and had few signs
of nutritional defects. The incidence of hypertension was higher than that
which would have been anticipated by American standards (approximately 5
percent; see Tables 14 and 15).

Chenical

Samples of blood and urine were collected from approximately every fourth
subject given a detailed physical examination. These samples were stored in ice
and transported to the clinical laboratory at Kuala Lumpur, usually arriving
within 24 hours after collection. Various determinations were performed on the
samples in an effort to obtain biochemical data on the relatively recent nutri-
tive status of the subjects. The procedure for collection and a description of
the methods employed are included in Chapter IV, Procedures and Methods.

Protein Status

There was no evidence of an insufficiency of protein as judged from the
total plasma protein, albumin, or globulin values of the 123 samples analyzed
(Table 17). The high globulin values found (28.4 percent of the samples ana-
lyzed having plasma globulin values above 3.5 mg per 100 ml) are consistent with
findings in other Asian countries (1, 2, 3).

Vitamin Status

V'.tamin B=-Complex

Thiamine. The thiamine excretion data show that some 23 percent of
the military personnel were excreting less than 27 ug of thiamine per gram of
creatinine (Table 18). This level of excretion is considered to indicate an
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intake of the vitamin which would result in clinical deficiency if continued

for a sufficient period of time. The median excretion of 52 pg per gram of
creatinine is indicative of a low intake by the majority of the personnel studied.
The finding of either "acceptable" or "high" excretion levels in some 36 percent
of the individuals studied indicates that a portion of the troops was receiving
adequate intakes of thiamine.

Riboflavin. The excretion of riboflavin was found to be in the 'de-
ficient" range for 42 percent of the personnel studied and "low" in some 41
percent (Table 18). The observation that only some 17 percent of the person-
nel studied showed excretion levels in the '"acceptable" or '"high" range indi-
cates a generally suboptimal intake of this vitamin. The only location studied
where the median excretion was in the "acceptable" range was Negri Sembilan
(median excretion 94 ug per gram of creatinine) where only 4 percent of the
peraonne§ examined showed excretion levels in the "deficient" range (Appendix
Table 25).

N'-Methylnicotinamide. The finding that some 96 percent of the
samples analyzed for N'-methylnicotinamide fell within the "acceptable' or
"high" range indicates an adequate intake of niacin or its precursors by
the personnel studied (Table 18), The median excretion of 4.2 mg per gram
of creatinine is well within the "acceptable'" range.

Vitamin A

There was no evidence of inadequate vitamin A nutriture as judged
from the 120 samples analyzed for vitamin A and carotene (Table 19). Some
97 percent of the samples were found to be in the "acceptable' or "high" range
for vitamin A. In addition, all samples analyzed for carotene were found to
be {n the "acceptable' or "high' range.

Vitamin C

The mean plasma ascorbic acid value of 0.42 mg per 100 ml is indica-
tive of an adequate intake of this vitamin., None of the 117 samples analyzed
was found to be in the "deficient" range (Table 19).

Mineral Status

Anemia

The biochemical values obtained indicate that anemia is not a prob-
lem among the military personnel in Malaya. Less than one percent of the 125
samples analyzed showed a hemoglobin level of less than 1?2 gm per 100 ml.
The values for plasma corpuscular volume and mean corpuscular hemoglobin con-
centrations also are indicative of the absence of anemia ir the personnel ex-
amined (Table 20).

Iodine
More than half (62.3 percent) of the 53 individuals examined were
excreting less than 50 ug of iodine per gram of creatinine, an amount cone-

sidered to be inadequate (Table 21). These data suggest the need for an
increased intake of iodine.
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TABLE 21. URINARY IODINE EXCRETION, MILITARY SAMPLE, MALAYA

Number of
Description Subjects Mean Percent Distribution
Todine Excretion «soyY  (50-99)  ©100)
ug/gm creatinine 53 47 62,3 34,0 3,8

1/ This is a level below which excretions are considered to be indicative of
an inadequate intake.

Plasma Lipids

Because of the possible significance of plasma lipids in coronary disease,
cholesterol, lipid phosphorus and B-lipoproteins were determined (Table 22).
Interpretation of these data, however, is difficult since the fncidence of
coronary disease in Malaya is remarkably low when compared with Western stand-
ards. The lipid values found in Malayan military men would seem to be in ac-
cord with existing hypotheses concerning cholesterol and heart disease.

TABLE 22. PLASMA CHOLESTEROL, LIPID PHOSPHORUS AND B-LIPOPROTEIN LEVELS,
MILITARY SAMPLE, MALAYA

Description Mean &+ S.!.-]-'-/ Number of Subjects
Cholesterol

mg/100 ml 180 + 4.0 121
Lipid phosphorus

mg/100 ml 10,2 + 0,19 121
B=Lipoprotein

om 3.0 + 0,06 113

1/ S.E. = standard error,

In summary, there was no evidence of protein insufficiency. There was a
suggestion of a relatively low intake of thiamine in some 23 percent of the
military personnel, Excretion of riboflavin likewise was low in 42 percent,
but the rate of ‘excretion of N'-methylnicotinamide was 'acceptable" or "high"
in a majority of those studied. Vitamin A and carotene levels in the plasma
were judged to be adequate as was vitamin C. Anemia was not &« problem in mili-

tary personnel. Iodine was excreted in low quantities by over half of the 53
individuals so examined. The prevalence of goiter was, however, very low in
the military men (0.6 percent) and hence there was no apparent correlation
between these two findings. Plasma lipids were measured because of any pos-
sible correlation between these values and clinical heart disease. It {: of
interest to observe that cholesterol values were remarkably lower than thcse
of American troops. (Other biochemical data are given in Appendix Table., 25,
26 and 27).
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Dental

The oral health status of military males in Malaya i{s shown by age in
Table 23, by area of origin in Table 24, and by race in Table 25, A compari-
son is made in Figure 11 of the mean diseased, missing, and filled (DMF)
status of Malayan military males and military personnel of Thailand (1),
South Vietnam (2), Republic of China (5) and Burma (3). There were insuf-
ficient examinees in Malaya to draw conclusions concerning the oral health
in the 40 to 44 year age group. The mean DMF of military personnel in Malaya
ranged from 3.89 in the 15 to 19 year age group to 6.10 in the 30 to 34 year
age group. The rate of rise of mean number of DMF with age in Malayan mili-
tary personnel was irregular and not very high between 15 and 50 years of
age. There is generally a slow rate of rise of DMF with age in military
personnel (Figure 1ll1), in contrast to American or Malayan civilians where
the rate of rise is rather steep (Figure 19).

TABLE 25. THE ORAL HEALTH STATUS OF MILITARY MALES ACCORDING TO RACE,
FEDERATION OF MALAYA, 1962

Race
Malayan Chinese Other

Oral Mean Mean Mean
Condition No, score No., score No. score
pMFL/ 410 4,65 31 8,16 19 4,42
P12/ 409 0.374 a1 0.213 19  0.237
Attrition 409 1.024 31 0.900 19 0.679
Recession 409 5.6 31 3.1 19 2.0
Debris 410 1.060 31 1.087 19 1,026
Calculus 409 0.862 31 0.554 19 0.695
OHL3/ 409 1.922 3 1.642 19 1.721

1/ Diseased. missing, filled.
2/ Periodontal Index.
3/ Oral Hygiene Index.

Clinical dental fluorosis was not found in native=born and -reared Malayan
military personnel, a factor having some influence on the extent of the dental
caries, The mean Periodontal Index (PI) for military males in Malaya increased
steadily from 0,186 in the 15 to 19 year age group to 1,148 in the 30 to 39 year
agt group, In Table 26, the PI in military males in Malaya is compared with
that found in military males in Thailand, Vietnam, the Republic of China and
Burma., Attrition in Malayan military males increased steadily with age, to reach
a high of 1,156 in the 35 to 39 year age group. The fluoride coutent of drinking
water samples from 29 examination sites and the fluoride content of composite
urine samples trom 30 examination sites are shown in Table 27. With the ex=-
ception of three examination sites, the fluoride content of drinking water was
generally low or insignificant. On the other hand, most of the urinary outputs
of fluoride indicate that more fluoride is being excreted than can be accounted
for in drinking water. With such levels of urinary output of fluoride, it might
be expected that clinical dental fluorosis would be reasonably high, in contrast
to its complete absence in native=born and ~reared individuals in Malaya,
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TABLE 26, COMPARISON OF THE PERIODONTAL INDICES OF THE MILITARY MALES OF
SOUTHEAST ASIA COUNTRIESL

Count:iry
Age Republic of

(years) Malaya Thailand (1) Vietnam ( 2 ) China (5 ) Burma ( 3)
15-19 0,18 ou<h 0.20 0.52
2024 0.18 0.68 ’ 0.35 2
25-29 0.41 0.65 0.62 .79
30=34 0.67 0.77 0.65 0.70 A
35-39 1.15 0.72 0.72 .
40=44 2.10 1.27 0.74 1.13 =
45=49 2,15 1,38 .
50+ 8.00 2.60 3,30 3.91

1/ Numbers in parentheses refer to references.

Recession in Malayan military males increased steadily with age, reaching
22.1 in the 35 to 39 year age group, Debris remained relatively constant with
age but there was some Iincrease in calculus with age. The oral hyglene index
(OHL) of military males reached 2,387 in the 35 to 39 year age group, 6.0 be-
ing a maximum possible score. A comparison is made in Table 28 of the oral
hyglene indices of the military males of several Southeast Asia countries.

In comparing military males as to area of origin (Table 24) no particu-
lar area was elther high or low with regard to all oral conditious., Within
the states of Malaya, men coming from Trengganu had the highest mean DMF
rate (6.78) and those from Pahang had the lowest (3.29); men from Kedah had
the highest PI (0.472) and those from Johore had the lowest (0.249); men
coming from Kelantan had the highest attrition score (1.167) and those from
Pahang had the lowest (0.850); Kelantan men had the most recession (12.4)
and those from Trengganu the lowest (3.3); men coming from Pahang had the
most debris (1.171) and those from Trengganu the least (0.855); those from
Pahang had the most calculus (1.107) and those from Johore the least (0.752);
and men originating in Pahang had the highest OHI (2.278) and those coming
from Trengganu the lowest (1.644),

A comparison of military males according to race (Table 25) shows that
the mean DMF of the Chinese (Buddhists) (8.16) was essentially twice that of
the Malayan (Moslems; 4.65) or of all other races (4.42). The PI score was
higher for Malayans but not greatly different than it was for those of other
races. Attrition, recession, debris, calcuius and OHI did not vary greatly
among the three raclal groups, all except debris being higher in the Malayans
than in the other groups. There was more debris among the Chinese than in
the other groups.
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TABLE 27. FLUORIDE CONTENT OF WATER AND URINE SAMPLES COLLECTED IN THE
FEDERATION OF MALAYA, 1962
Village or other
State specific location Urine
Selangor Ft. Escandar 0.04 0.10
Selangor Batu 0.14 0.80
Selangor Sentul 0.36
Selangor Suleiman Courts 0.14 0.60
Selangor Kampong Bheru 0.14 0.70
Selangor Surgel Merap Sekalah 0.18 1.40
Kelantan Battn, RMR2/ 0.04 0.70
Kelantan T. Tinggl 0.34 2.36
Kelantan Ching Chan School 0.14 0.50
Kelantan Kampong Melor 0.04 0.76
Kelantan Mulong 0.08 0.60
Pahang Battn, RMR 0.04
Pahang Lubok Terua (Malay school) 0.08
Pahang Tg. Kerayong 1.40 1.16
Pahang Chung Hwa 0.28 0.66
Johore Kampong Melagu (school) 0.08 0.30
Johore Mengkibol 1.34
Johore Battn, RMR 0.40 .50
Johore Kluang 0.00 2,50
Johore Sri Lanlang 0.04
Malacca RECCE, RMR 0.04 1.06
Malacca Kesangtha 0.30
Malacca Tg. Keling (Malay scliool) 0.76
Negri Sembilan Port Dickson 1.26
Perak Battn, RMR 2.50
Perak Batu Gajah 2.30
Perak Ben Ban School
Ben Ban Community Center 1.48

Perak Pusing Village 1.60
Perak Ampang Bahru 5.00
Perak Kampong Bercham (Chinese school) 1.36
Kedah Alor Star High School 0.40
Kedah Kampong Gunong (Malay school) 1.14
Kedah Battn, RMR 0.94

1/ ppm = parts per million.
2/ Roval Malay Regiment.

Dental caries were less prevalent in military personnel than in civilia:
groups, and similarly periodontal disecase was least prevalent among military
Much of this may have been due to the selective factor introduced by

groups,

induction physical examinations,
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TABLE 28. A COMPARISON OF THE MEAN ORAL HYGIENE INDEX ?7 MILITARY MALES
OF SOUTHEAST ASIA COUNTRIES=

Age Country
(years) Malaya Thailand ( 1 ) Burma ( 3 ) Republic of China ( 5 )
15«19 1,96 1.83 1.20
20"24 1.73 2.5“ 2.25
25429 1.92 2,04 Lo 2.36
30-34 2,17 2,30 2 2,78
35439 2,38 1.62 $96 2.84
4044 2,00 2,16 3.10
4549 2,38 3589 3,36
50+ 6,00 4,43 3.30

1/ Numbers in parencheses refer to references,

Dietary

The dictary team consisted of one nutritionist from the United States and
one from the Royal Malay Army (AFMC). Additional help was obtained as needed
at each of the survey sites.

Dietary surveys were conducted at six separate Army units. These were
Battalions A, B, C, D and E of the Royal Malay Regiment and an RECCE (Federa-
tion Reconnaisance Corps). Each of these units was in a different Malayan
state and consequently together they are geographically representative of the
country. In addition two supply depots, the Federation Military College and
an installation where military recruits are trained, were visited.

Food Intake Procedures

Food consumption at the military installations was determined by both the
recipe method (food preparation and consumption method) and the chemical method
using food composite samples.

The recipe method converts edible prepared food back to its raw equlivalent
of fresh food as served per person. This is accomplished by weighing the raw
food, the edible food, and the food which is not consumed, It is of course
necessary to obtain an accurate head count in order to determine the amounts
served per person, Ihe nutrients, {ncluding protein, carbohydrate, fat, cal=-
cium, iron, and the various vitamins, are then calculated using apprcpriate
food composition tables. Tables which were utilized in this survey are listed
in the references at the end of Chapter IV (12-18).

The chemical composite method involved weighing all of the prepared food
and discarded food and determining by head count the average intake per person.
A representative composite was then prepared and properly preserved following
each meal. Duplicate samples were preserved with cither oxalic acid or alco-
holic potassium hydroxide to which chloroform had been added as described (8).
The food composites were shipped to the United States for analysis for protein,
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fat, crude fiber, moisture, ash, carbohydrate (calculated by difference), cal-
cium, iron, and vitamins A and C, thiamine, riboflavin and nfacin. In addition,
content of certain other vitamins, vitamin Bg, vitamin Bjy, folic acid and
pantothenic acid, for which the human requirements are not as yet as specifi-
cally determined, was ascertained.

Each chemical composite was made up during a two-day dietary survey. It
was felt that such a sample was representative of the food consumed at each
survey site, as the menu plan called for alternate issuing of meat and fish,
Certain other samples of dietary interest were obtained for chemical analysis.
These included rice from each of the units studied, water used in the prepara-
tion of foods at each unit, and items of possible interest as new ration com-
ponents,

At each of the survey sites various places were visited to obtain infor-
mation as to food supplies and storage, including the unit Ration Stores
vhere staple and emergency rations were stored. In some units this was rather
close to the mess hall, In others it was at a greater distance. When the
contractor for fresh foods was local, his establishment was visited. Delivery
of the fresh foods by the contractor was observed at each mess, The unit can=
teen was visited both to see the types of items sold which might contribute to
the nutrients of the dietary and to determine the amount of patronage.

In most instances the bread consumed by the Malayan soldier was baked
in the Cold Storage Bakery in Kuala Lumpur. A local bakery utilized in Kel-
antan was visited. The local market where the fresh foods were obtained was
observed for the kinds of fruits, vegetables, meat and fish which were sold.
This indicated the kinds of foods which were available for the troops' menu
and for use by the families of married soldiers. Information was also gathered
on food preparation, messing practices, dietary patterns and mess hall facili-

ties.

Malayar Troops Ration Scale = Basis of Issue

The ration scale of the Armed Forces of the Federation of Malaya contains
29 categories. It gives the daily scale in ounces as well as the number of
weekly issues and the total number of issues per month (Table 29). The items
which make up each category are generally similar in composition and may be more
than one in number. For instance, category one is composed of bread and bis-
cuits; category 2 of meat, fresh fish, dried fish and poultry; category 3 liver.
There are eleven different spices in category number 24. This method of clas-
sification is probably reasonable for the distribution of the food items. How=
ever, the foods in each of the classifications listed are not necessarily
nutritionally equivalent.

Provision is made in the ration scale to substitute for the Chinese Malayan
soldiers certain soybean products for dried fish and spices. A similar provision
{s made for the Indian Malayan soldiers who are issued extra ghi and dhall
for dried fish, etc. The ration scale also provides one issue of pork per
week (efght ounces per man) which could be issued for non-Moslem troops in
lieu of one issue of meat, fresh and boneless. Other exceptions in the ra-
tion due to religious restrictions or racial preference include the issue
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TABLE 29. BASIS OF ISSUE, MALAYAN TROOPS RATION SCALE, ARMED FORCES
OF THE FEDERATION OF MALAYA
Daily

Serial scale Weekly issue Total

No. Commodity (oz) A B C D 1issues
1. a Bread 4 7 6 7 6 26
b Biscuits, service, plain k) » 1 « 1 2

2. a Meat, fresh, boneless (or meat, fresh,
bone=in at 8 oz) 6 3 38 2 3 11
b Stewed meat, tinned, halal 8 1. = 1 1 3
¢ Fish, fresh (uncleaned) 8 2 3 3 3 11
d Fish, dried 6 o 1 1 = 2
e Poultry 10 l = =« = 1
3. Liver 3 1 « 1 2
4, a Potatoes, fresh 3 7 6 6 6 25
b Potatoes, tinned 2 - 1 11 k)
5. a Vegetables, fresh 10 6 6 6 7 25
b Vegetables, tinned 4 1 11 = 3
6. Fruit, fresh 6 7.7 717 28
7. Rice 16 v AL @ 28
8. a Tea 1/3 6 6 6 6 24
b Coffee 1 E X 1 1 4
9. Lemonade/orangeade powder 3/4 - & 1 1 4
10. Sugar 3 77 7 28
11, Milk, tinned 3 (/A A 28
12, Eggs (numbers) 1 7.7 717 28
13, Salt 1/2 v A 28
14, Soya bean ketchup 1/4 AL A 28
15. Onions, small red 1/7 7 7 71 1 28
16. Jam 1/4 7 1 7T 1 28
17. Flour 1 7 7 7 17 28
18. Vinegar, fluid oz 1/14 7 A B 28
19. Coconut (with shell and milk) 4 7 7 7 7 28
20, a Coconut oll 11/2 7 6 7 6 26
b Ghi 11/2 = 1 =5} 2
21, a Margarine, pure vegetable, wrapped 3/5 5 5 5 5 20
b Margarine, pure vegetable, tinned 2/3 2 2 2 2 8
22, Shrimp paste 1/28 7.7 1 1 28
23, Prawns, dried 177 7.7 171 17 28
24, a Jintan manis 1/50 6 7 6 6 25
b Halba 1/50 6 7 6 6 25
¢ Cinnamon 1/50 6 7 6 6 25
d Turmeric 1/50 6 7 6 6 25
e Bunga chengkeh 1/200 6 7 6 6 25
f Buah pelaga 1/50 6 7 6 6 25
g Black pepper 2/25 6 7 6 6 25
h Biji sawi 1/50 6 7 6 6 25
i Kas<kas 1/25 6 7 6 6 25
j Bunga lawang (see note 5) 1/50 6 7 6 6 25
k Curry powder 1/2 1 - 1 1 3
k.
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TABLE 29 (Continued) BASIS OF ISSUE, MALAYAN TROOPS RATION SCALE,

ARMED FORCES OF THE FEDERATION OF MALAYA

Daily
Serial scale Weekly issue Total
No, Commodity (oz) A B C D issues
25, Fresh ginger 1/7 7.1 1717 <8
26. Carlic 1/14 7.7 171 7 28
27. a Chillies, fresh 3/4 3 3 33 12
b Chillies, dried 1/6 4 4 4 & 16
28. Tamarind 177 7717 71 7 28
29, Coriander seed 1/14 7 7 1 7 28
CHINES YAMNS
The following may be drawn in lieu of serials 22, 23, 24, 28 and 29:
30. a Soya bean curd 3/4 3 4 3 4 14
b Soya bean paste n 4 3 4 3 14
31, Soya bean ketchup (fluid oz) 1 7 A e 28
INDIAN MALAYANS
The following may be drawn in lieu of serials 20«23 (inclusive):
32. Ghi 2 2NN 28
33. Dhall 2 7.7 7 7 28
NOTES:
1, One issue of pork (bone=in) per week at 8 oz may be drawn for non=Moslem

2.

3.

4.

8.

troops in lieu of one issue of meat, fresh, boneless.

A cash allowance to cover the issue of fruit, fresh, and eggs will be
authorized 1f these items are not available for issue when the tinned

equivalent ration is issued,

Six oz of atta may be drawn per day for Indian Malayan troops only in

lieu of 6 oz rice.

Lemonade/orangeade powder will be issued once per week only except when

authorized for daily issue as supplement "F."

Bunga lawang (fresh ginger) will not be issued while the Federation

Government's ban on its importation is in force.

In units with multiracial cookhouses, mutton jatka may be drawn for

Malayan Indian troops.

In the case of personnel of the Royal Malayan Navy while serving afloat,

the following deviation is authorized wef 1 Jul
Serial 8

ol:

When coffee is issued the scale will be reduced from 1 oz to 1/2 oz,
One issue of tinned soup per man per day on the scale of half a tin (not
to exceed 8 0z) may be {ssued to all troops engaged on operations in the
jungle under arduous conditions, in ambush positions or on training in

monsoon or other bad weather conditions.
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TABLE 29 (Continued) BASIS OF ISSUE, MALAYAN TROOPS RATION SCALE,
ARMED FORCES OF THE FEDERATION OF MALAYA

Supplement "A" For issue to recruits undergoing training at Recruit Train-

ing Center.
a Tea 1/6)
b Sugar 1/2) To make one pint of tea

¢ Milk tinned (U.K. or DOM) 4/5)

Supplement "B" Special issues may be authorized by Ministry of Defense, Kuala

Lumpur, to meet special fatigue, bad weather conditions or
recurrent guard duties, on recommendation of local military
commander (not below the rank of Lieutenant Colonel) supported
by a medical officer:

a Tea 1/4 oz)
b Sugar 1/2 oz) per day
¢ Milk, tinned 1 oz)

When Supplement "B" is authorized for watchkeepers, Royal
Malayan Navy, 1/2 oz of coffee will be issued in lieu of 1/4
oz of tea.

Supplement "C" Special issues of the following may be authorized by Ministry

Supp

of Defense, Kuala Lumpur for the following ration items for
issue to lead paint sprayers, battery handlers and battery
repairers, on the recommendation of an OC Workshops:

Milk, fresh (or milk, tinned, at 4 oz) 1/2 pint per day

lement "D" For issue to boys undergoing training at the Federation Military

Supp

College:

Milk, fresh (or milk, tinned, at 4 oz) 1/2 pint per day
or 1 pint per day to undernourished recruits on individual
medical recommendation only.

lement "E" For issue to Moslem personnel only during Bulan Puasa, per man
per day:
Dates 4/7 oz
Syrup 1/2 fluid oz
Ice, as required to maximum of 8 oz

Supplement "F" Special issue of lemonade/orangeade powder may be authorized

by Hq. Federation Supplies and Transport Services (AFMC),
to make up the scale of issue to a daily entitlement of 3/4
oz (instead of once weekly) for troops engaged in engineer
works, road building or similar duties which subject sol-
diers necessarily to working long hours in the sun, on rec-
ommendation of the local military commander (not below the
rank of Lieutenant Colonel) supported by a medical officer.
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of mutton for Malayan Indian troops, as well as six ounces of atta (wheat)
to replace six ounces of rice. As the great majority of the Army is of the
Malayan race these substitutions constitute only minor alterations in the
ration scale. In addition they do not significantly alter to any extent the
nutritive composition of the ration "as issued." Wwhen the nutrients of the
ration are calculated using the appropriate tables of composition, all are
found to be in the "acceptable" or "high'" intake range as indicated by t'.e
reference guides found in the ICNND Manual (Table 30; Appendix Table 30;
ref, 8),

TABLE 30. COMPARISON OF DAILY NUTRIENT INTAKE BY THREE METHODS,
MILITARY, MALAYA

Food "Acceptable"

Recipe Composite Basic Levels
Nutrient Methodl/  Analysis2/ Ration3/ TCNND4/
Calories 3,041 2,827 3,921 2,800~3,000
Protein, gm 79 99 104 60~90
Fat, gm 99 59 121 -
Carbohydrate, gm 456 477 672 -
Calcium, mg 476 463 651 400-600
Iron, mg 19 26 28,6 9-12
Vitamin A, IU 6,778 1,850 8,526 3,500-5,000
Thiamine, mg 0.78 <0.60 1.77 1.0-1.5
Riboflavin, mg 1.08 1.11 1.61 1.,2-1,5
Niacin, mg 11,5 16.5 27.0 10~15
Vitamin C, mg 76 24 147 30=50

1/ Average of 6 locations, 840 men/2 days (includes corrections for cooking
losses). (See Appendix Table 28).

2/ Average of 6 locations, 840 men/2 days. (Sec Appendix Table 29).

3/ Armed Forces of the Federation of Malaya, Malayan troops ration scale,

4/ From Manual for Nutrition Surveys (lst edition, 1957) as adapted for use
in Burma survey (3 ). See Appendix Table 30.

The type and quantities of food shown on the Armed Forces ration scale
aredetermined by a Ration Scales Committee composed of 1epresentatives from
the departments of the Ministry of Defense concerned with provisioning,
catering, finance and medical aspects, plus representatives of all three
services. Since all three services use the same ration scale inclusion of
a representative from each service is necessary.

A catering Warrant Officer will soon be available to help the various
units in the preparation of the ration.l/ There is a British catering school
in Singapore to which the mess personnel may be sent. The courses offered
by this school are described on p. 82,

1/ The following catering personnel have been appointed to the Headquarters
Federation Supplies and Transport Services since the survey was made:
1 Captain (seconded), 1 Lieutenant (Malaysian), 2 Warrant Officers
(Malaysian).
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The cost of the ration is determined after the letting of an annual
contract for supplying certa’n of the ration items. For this purpose Malaya
is divided into northern and southern regions. Certain ration exceptions
are permitted, notably in locations where the monsoon season limits the pro-
duction and distribution of certain items. Specifically, it permits the sub-
stitution of meat for fish and the issuing of more cabbage than is ordinarily
permitted in the ration in lieu of other vegetables. At present the staple
foodstuffs in the ration cost approximately 45 cents per man per day and the
"fresh foodstuffs" in the ration cost $1.00 per man per day. Of nutritional
interest is the fact that there are no seasons for vegetables as they are
available the year around., This, however, is not true with fresh fruits
which have a rather definite season, with the exception of bananas which are
usually available at all times.

Specifications for a number of the items which make up the ration have
been provided by the Armed Forces of the Federation of Malaya, Headquarters
Federation Supplies and Transport Services (AFMC). These are staple ration
items which are contracted for long periods of time and which are stored in
the central warehouses and shipped to the units periodically. These speci-
fications contain a description of the commodity concerned, its composition,
limitations, and descriptions such as size, shape, fortification, limiting
fat content, etc. They 3lso include a description of the containers in which
these commodities should be purchased. If in tin cans, the sealing, head-
space, printing on the cans, lacquering, etc., are described. The specifi-
cations also provide for the packing and labeling of the item concerned with
its expiration date. This makes it easy to issue the items before they are
spoiled, Provision for testing samples of the various items is also included.

Many of the items have specifications which are of considerable nutri-
tional importance. For instance, the flour specifications include enrichment
by the addition of chalk, iron, vitamin By (thiamine) and niacin to the stand-
ards prescribed by the Flour Regulations, 1956, of the United Kingdom. These
specifications also indicate the minim'm acceptable protein content of the
flour together with provisions to insure its cleanliness. The requirements
as stated for tinned stewed meats halal, curried and noncurried, indicate
that only the best quality meat shall be used with not more than 10 percent
fat. The manufacturers' warranty of good condition must be for a minimum
period of two years in a hot climate.

It is interesting to note that the specification for milk, condensed,
full cream, unsweetened, does not make provision for any supplementation. Howe-
cever, the specifications given for tinned pure vegetable margarine include a
statement that it shall contain not less than 20 IU of vitamin A per gram and
not less than 1.1 IU of vitamin D per gram. Anoiher item of specific nutri-
tional interest is the lemonade or orangeade powder, sweetened, This is a
vitamin C supplement to the ration and was observed to be very acceptable.
When one and one=-half ounces of this lemonade powder are added to one pint
of water it will provide 25 mg of ascorbic acid. The specifications for bis-
cuits, service, plain, indicate that the flour used in their preparation shall

be fortified.
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The contractor who obtains the contract for the "fresh' rations also has
certain specifications for the items which he provides. In general, the vege-
tables shall be fresh, of good size and quality, and contain a minimum of de-
bris. The contractor is permitted some leeway in his selection of fresh vege-
tables. However, during a twenty-eight day period, the composition of the
fresh vegetables supplied must be 10 percent each for cucumbers, tomatoes,
french beans, long beans, mustard greens and lady fingers (okra) and 20 per-
cent each for onfons and cabbage. By and large, the fresh vegetables delfv-
ered at the mess during this survey met the specifications of the "fresh
ration."

There are 58 different items listed in the specification for "fresh ra-
tions" and miscellaneous supply items. The specifications for fresh fruits
include good quality, proper ripeness and sweetness, size, etc. Specifica-
tions for meats include the proper religious requirements, inspection by a
local civilian veterinarian or meat inspector, requirement that the meat be
boneless and equal proportion hind and fore quarters, and that it be delivered
in a sanitary manner. Fish delivered to the mess has to be iced. Poultry
which, according to the menu, i{s issued only one day a month is delivered alive
not less than 2 1/2 1lbs live weight nor more than 18 months of age.

Specifications for eggs are that they be fresh, of good quality, and more
than 2 ounces each in weight. This latter requirement appeared to be one of
the most difficult for the fresh food contractors to meet, as the eggs ob-
served in the markets were generally smaller than 2 ounces. The specifications
for fresh frozen margarine were that it be of good quality, free from rancidity,
etc., and fortified with vitamins A and D. Specifications were also made for
the miscellaneous items of the fresh ration to insure that their quality would
be acceptable to the troops.

The Malayan Army has an operational ration used for emergency feeding.
A description of the commodities which are used in this Charwick MK II Two-
Man Pack Type "A' (two-man composite) ration is found in Table 31. The nu-
trient composition of this ration when calculated from food composition tables
(using Army specifications for the commodity concerned) is found in Table 32.
Also included in this table for purposes of comparison are the chemical anal-
yses of this ration. Table 33 gives the nutrient composition of this ration
on a 100 gm ration basis. This table is indicative of the nutrient density
of the ration.

There is good agreement for the most part between the calculated and
the chemically determined results. It may be noted that the chemical values
for calcium and iron are considerably higher than the calculated ones. This
undoubtedly is due to cooking procedures prior to canning, at which time the
food obtains iron from the cooking utensils. Ui unusual note is the fact
that the vitamin C content by chemical analysis is about twice as high as the
calculated values. According to chemical analysis about 20 mg of vitamin C
were contributed by the stew meat portions of the ration. It {s extremely
doubtful that this portion of the ration could contribute ascorbic acid to
this extent. It is possible that something added to the stew meat could re-
act in the chemical determination to give false results indicating the pres-
ence of such an amount of vitamin C. It is much easier to explain the higher
values for vitamin A, as calculated, as no cooking losses were taken into
consideration in the recipe method.
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JABLE 31. CHARWICK MK II 2-MAN PACK TYPE "A" (TWO-MAN COMPOSITE) RATION,
MILITARY, MALAYA
(1 Man's Ration for 2 Days or 2 Men's Ration for 1 Day)

Commodity Scale Total leight
oz

Biscuits, service 3 x 2 men 6

Curried beef halal 4 x 2 men 8

Curried mutton halal 4 x 2 men 8

Vegetables, tinned 5 x 2 men 10

Fruits, tinned 4 x 2 men 8

Rice 14 x 2 men 28

Tea 1/2 x 2 men 1

Lemonade /orangeade powder 3/4 x 2 men 11/2

Sugar 11/2 x 2 men 3

Milk, tinned (sweetened condensed) 2 3/4 x 2 men 5 1/2

Salt 1 x 2 men 2

Jam 11/2 x 2 men 3

Vitamin tablets 1l x 2 men 2 tablets

Antimalarial tablets (to be issued by

medical branch)
Toilet paper 4 x 2 men 8 sheets
Matches 1 packet 1 packet

"Polythene containers, nonreturnable"

Total weight of 2 rations approximately 6 lbs 8 oz

This ration was assembled at the Headquarters, Federation Supplies and
Transport Services. It was then transported to the supply depot where it
was stored in an Armed Forces supply unit until issued for jungle operations
on the border of Thatland. The rations were issued weekly to these troops
(operation Bamboo Air Support). The type of activity of these troops de-
termined the type of rations that these soldiers would receive., A static
patrol would be issued two fresh rations and five tinned rations per man
per week. A smaller patrol with a base camp would have three of the tinned
rations replaced by the two-man composite rations, Patrols staying in the
drop zone one day only and then moving forward would receive one fresh ra-
tion and six of the two-man composite rations. Patrols moving rapidly each
day would receive the latter ration only. These rations were compact and
rather easy to carry, However, it was said that after three days the troops
would rather receive other rations. Fresh and tinned rations were being is-
sued whenever possible to these soldiers.l/ When the vitamin supplement is
included, the nutrients in this emergency ration are in the "acceptable' to
"high" ranges as indicated by the suggested guide to interpretation of nutri-
ent intake data of the ICNND (see Appendix Tables 30 and 31).

l/ Since the survey was completed the use of tinned rations has been discon-
tinued. If fresh rations are not available, composite rations are pro-
vided. When troops are supplied by air the maximum number of days fresh
rations are provided compatible with their task and the facilities for
keeping food fresh. The balance is made up of composite rations.
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TABLE 33. NUTRIENT VALUE OF CHARWICK MK II (TWO-MAN COMPOSITE) RATION,
ROYAL MALAYAN ARMY, 1962,
PER 100 GRAMS OF RATIONL/

Calculated from

Chemical Food Composition
Nutrient ggalxsisgl Tables<
Calories 255 234
Protein, gm 7.5 6.4
Carbohydrate, gm 47.8 44,2
Fat, gm 3.7 3.1
Calcium, mg 41.7 28,0
Iron, mg 4.8 1.0
Vitamin A, IU 45 99
Thiamine, mg 0.10 0.08
Riboflavin, mg 0.09 0.08
Niacin, mg 1,84 1.45
Vitamin C, mg 6.15 2,53

1,100 1,148

1/ Total weight of ration, gm

2/ Vitamin supplement not included.
Certain supplements were authorized for issue to certain troops for

specific purposes (Table 29). For instance, supplement "A" was {ssued to

recruits undergoing training at a recruit training center, and consisted

of the ingredients necessary to make one pint of tea. The sugar and milk

of this supplement would be of nutritional merit, Supplement "B" was a

similar ration which was authorized for those on recurrent guard dutv on

recommendation of the local military commander supported by the medical

officer. Supplement "C" consisted of one-half pint of fresh milk per day

or four ounces of tinned milk and was issued to lead paint sprayers, battery

handlers and battery repairers. Supplement 'D'" was similar to supplement "C"

and was issued to boys undergoing training at the Federation Military College.

Supplement "E" was issued to Moslem personnel only for certain religious
festivals and consisted of dates, syrup and ice sufficient to make an 8=-ounce
drink. Supplement "F'" consisted of additional amounts of lemonade-orangeade
powder for troops engaged in engineer activities. This would be issued on the
recommendation of the local militery commander and supported by the medical
officer. While these supplements are not of great significance, the items in-
volved are of good nutritional quality and can be of benefit in supplementing
the ration. It is to be erphasized that the only troops receiving fresh milk
daily (not tinned) were those at the Federaticn Military College, recruits and
the very few individuals classified as battery handlers.

Mess Areas and Messing Practices

The messing areas in general were all open with no screens. Some had
lattice work partitioning the mess. Others had large ventilating fans, water
fountains, tables and chairs, Some had curtains and pictures on the wall,
Usually there was a corporals' mess located in one end of the messing area
or in a separate building near the kitchen. Movies were shown at night in
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most of the messing areas. By and large the messing areas were &s clean as
could be expected under the existing physical conditions.

The morning meal consisting of a piece of bread, boiled egg, tea, jam
and margarine was served as a rule from 0630 to 0700 (am). The mid-day meal
consisting of rice, a vegetable curry and a meat or fish curry was served be-
tween 1300 and 1400 hours. A similar meal of the same basic constituents was
served in the evening after 1830 hours. Tea was served at 1600 hours together
with either some baked product or fresh fruit,

The eating utensils used by the soldiers consisted of a large cup for
tea at breakfast and in the middle of the afternoon. This same cup could be
used for iced water for the other two meals together with a large dish on
which the rice was served. Food was served to the men either by kitchen per-
sonnel or divided by the kitchen personnel into company portions. Each com=-
pany then supplied its own personnel to distribute the food equally among the
men, The mess personnel generally had white clothes for working in the mess.
Considerable differences in the messing arcas were apparent due to the physi=-
cal features which varied from a permanent- to a temporary-type mess.

Cooking Areas

In the Malayan Army all of the mess personnel are members of the military
(except at the Federation Military College; see p. 90 ). The importance of the
military being able to provide for themselves became very apparent in the re-
cent Congo duty of the Malayan Army. The Noncommissioned Officers who are the
administrative personnel in the mess are graduates of the British Catering
School in Singapore., They have taken a basic course in the preparation of
food ("B3") which lauts for two months. After some time in their own battal-
ion mess they then return for course '"B2" which lasts for three weeks. Again
after experience in their own battalion mess they are permitted according to
roster to attend the advanced course "Bl" which i{s again for a two-month
period. A speclal course of two weeks is open only to the cook's sergeants,
This course includes instruction in the duties of the mess sergeant, the use
of forms, the drawing of rations, estimating troop strength, planning menus,
and devising rosters for days off, etc. The catering school seemed to be well
patronized by the messes which were observed in this survey. It is indeed
fortunate that such a school is available, for {t is here that the ground work
in nutrition could be initiated.

A battalion mess consists of one sergeant, three corporals, three lance-
corporals and seventeen privates. They have alternate days of duty startdng
at 8:00 am. The troops are taught kitchen hyglene at the catering school
but a minimum of nutrition. This could be a good place to start nutrition
education,

The cooking areas visited during the dietary survey varied from tile
floors with built=in floor drains to rather rough concrete floors with one
end of the kitchen open completely to the outside. The permanent-type messes
with the tile floors were very similar to the messes which have been observed
in the British Isles. In these messes the facilities were so large that only
one half of the messing area was needed to prepare food for the present troops.
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Consequently, after two months the other half of the areca was used, permitting
the first half to be thoroughly cleaned. Such large kitchens are not usual;
perhaps three military units have such spacious messes.

Cooking was accomplished in some messes in large iron pots which were set
in a cement base and fired with wood either from outside or inside of the mess.
Still other messes had wood-fired pots centrally located in the mess with chim=
neys which were adequate for smoke removal. In other messes cooking was ace
complished with steam, diesel oil, or electricity,

The permanent-type messes were those which had the more modern types of
heating. In the temporary messes where the stoves were fired with wood from
outside the mess, it rained so hard at times that it was difficult to keep the
fires burning.

A problem which Malaya and this region of the world share particularly is
the religious differences in food preparation for the various races constitu-
ting the Armed Forces. In one of the messes there was a '"pork kitchen" which
was used once a week to cook pork for certaln non-Moslem troops. Pork had to
be cooked outside of the regular mess and could not even be stored {n the mess
refrigerator with the other meat or fish. Similarly, on the other side of
this particular mess was a "japati kitchen" which was used daily to prepare
japatis for the Indian troops who were part of the statfon personnel. This
problem of different races eating from the same kitcnen was noted primarily |
in only three messes, an RECCE, the Federation Military College, and the cen-
ter where recruits were trained. i

Although many different cooking devices were used, all of the mess per= |
sonnel seemed able to cope with their equipment in order to turn out their
meals at the proper time. The main problems noted were stoves which had ex-
cess smoke and, in some cases, leaky oil lines which permitted the oil to flow
on the floor making it quite slippery,

In all of the messes observed at the time of the survey there seemed to
be an abundance of cooking utensils. These included pots, pans, spoons, etc.
In many messes the troops were away, either in the north along the Thai bor-
der or in the Congoi This probably is why there seemed to be an excess of
available utensils.=/ For survey purposes this was fortuitous in that a num-
ber of pans could be weighed and marked prior to the start of the survey.
Generally, too, there was an adequate number of preparation tables, wash ba-
sins and sinks in the kitchen. In the permanent-type mess there were steam
tables which were used only for serving. The messes usually had sufficient
space for washing pots and pans although there was a lack of hot water and
soap in most {nstances. The messes usually had a vegetable preparation room
and some messes had potato peelers which were automatic. More commonly needed
were automatic coconut grinders which were observed in some messes. Battalion
A had a homemade coconut scraper which served the purpose very well. All messes
had sufficient storage space for their utensils. Each mess also had a scale
which was used daily for weighing the rations which were delivered to the mess
by the contractor,

1/ The usual barrack schedule does not normally allow for a surplus of cook-
ing utensils.
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The messes all had storage rooms, and the meat preparation room was usually
screened. With the exception of Battalion B, the refrigerators were in good
working order. Only those foods which needed to be refrigerated were found in
the refrigerators. Storage of bread, vegetables and condiments was generally
excellent in all messes observed.

Soap and scouring powder were saild to be issued "on demand." It did not
appear that the demand for these items was excessive. Also, as indicated above,
very few of the messes observed had hot water for washing pots and pans or the
dishes and cups of the troops. Battalion C seemed to wash its mess gear with
the greatest care. In some messes the water supply was limited or curtailed,
making it extremely hard for the mess personnel and troops to get their mess
gear clean. Battalion D had a 180-gallon water trailer which served as auxil-
fary water tank. At other units where the water supply is curtailed such a
water trailer could be used to good advantage. Battalion D also had 55-gallon
drums which were halved, set in a concrete base and heated by a wood fire be-
neath, although they were not in use at the time of the survey. Two or three
of these halved drums would provide good sanitary cleaning of mess gear. It
would seem that a supply of hot water is one of the primary prerequisites of
the mess.

Permanent-type messes had grease traps. How often they were cleaned is
not known,

As the morning meal is prepared in the dark and the evening meal is served
in the dark, the lights in the mess, as well as the messing area, are important.
Various types of lighting fixtures were observed, from single electric bulbs to
fluorescent fixtures.

As most of the cooking area was open, flies were a problem in some of the
messes. Fly paper wias used by some of the messes. The meat preparation rooms
were screened and cornsequently free of flies,

In most of the messes toilets were available for the mess personnel.
Rules for sanitation were found on the bulletin boards in the cooking areas.
These rules included the following necessary items: that a medical certifi=-
cate should be posted, that medical inspections should be made, that clothes
worn in the mess should be laundered and white, that wash basins should be
provided for mess personnel, that no other clothes should be kept in the mess,
that smoking was forbidden, that soap and cleaner should be issued, that all
equipment used should be cleaned, vegetables prepared in the vegetable room,
no vegetables or any food should be left in the pots overnight, no food should
be uncovered, no food should be left over in the rubbish bin, and that the
kitchen and the dining hall should be clean. In some messes a statement was
posted that the menu should be approved by the commanding officer and that
the duty officer should be present at the meals. That the latter was the case
was noted on several occasions during the survey. The duty roster, the leave
roster, the Menu, Ration Scale, special details, the Medical Inspectors Report
and the Daily Feeding Strength were usually also posted on the bulletin board,

Due to the excessive amount of rain at certain times of the year, drain-
age was a problem in some of the messes observed, It would be useful to store
this rain water in cisterns which thus would be available to those troops where
the water supply is now curtailed.




In some messes, sleeping quarters adjacent to the mess were available for
mess personnel, At other locations the mess personnel lived at a considerable
distance from the mess hall. Although in some of the battalions movies were
shown in the mess halls at night, they seemed to be clean for breakfast the

following morning.

It is to be noted that the troops were issued ice water for their noon
meal beverage. This ice was delivered by the fresh food contractor and was
said to be prepared from potable water.

Food Preparation

Very few of the food items, with the exception of fruits, were consumed
in the raw state. One of the messes surveyed served a raw cucumber-onion salad

approximately once a week.

In general, food preparation was as follows: The vegetables and meats
were usually prepared in the fresh state in the morning in sufficient quantity
for the whole day. The noon meal was cooked and ready to serve at about 1300
hours., Ordinarily a minimum of time elapsed between food preparation and
serving of the noon meal. However, the food for the evening meal was pre-
pared far in advance and generally the kitchen was cleaned up before the troops
started to eat. This was understandable, as the evening meal generally was
rather late following tea, and the mess personnel were anxious to complete
their day's work.,

Breakfast in all of the messes was similar, As indicated above, it con=
sisted of bread made from enriched flour with the crust trimmed off, steamed
and served warm on the mess line, a boiled egg, jam, fortified margarine and
tea with sugar and milk. The jam and margarine were hardly touched, as the
troops only brought their cup for tea with them for breakfast. 1In one of the
messes a wooden spatula was provided for serving the margarine and jam. Here
the margarine was allowed to stand out overnight to soften instead of being
refrigerated, and the consumption of these two {tems in this mess was more than
twice the average of the ordinary mess. Considerable amounts of evaporated
milk and sugar were consumed in the tea, which was very sweet and milky,

Each of the other two meals consisted of three dishes, rice, a meat or
fish curry and a vegetable curry, with water as the usual beverage. In the
afternoon (at 1600 hours) tea was served with fresh fruit or cake or, in one
case, green grams which had been purchased through moneys received from the
swill fund (see below, Edible Waste, p. 88). While attendance at other meals
was very close to the expected strength, attendance at tea was more limited.
In smaller messes extra rations were issued, as the use of the ration was not
so efficlient as it was in larger messes. In one mess which had a strength of
about 50 men, 56 rations were issued, which constituted about a 10 percent
increase over the authorized ration strength.

Rice was the common item served at both the noon and the evening meals.
The ration allowance for rice is 16 ounces per man per day. It usually con~
stituted the major food item at either meal. Rice preparation varied from
mess to mess, sometimes due to the equipment available and at other times due
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to the training of the mess personnel. In some messes the exact am-unt of
water nceded was added to the rice and there was thus no nutrient loss from
drainage. In other messes the rice was boiled in excess water which was later
drained off, and the cooking was completed with the use of steam. 1In still
other messes the water was drained or sieved off with consequent loss of nu-
trients. One pound of dry rice produced from 1.5 to 2.7 pounds of cooked rice, |
the average being 2.4 pounds. All the rice used by the Army units was a good
grade Kedah rice which came from the Federation Supplies and Transport Serv-
ices supply company. There was some contamination with rice moths, but it

was hoped that fumigation would be able to take care of this in the near fu-
ture. Rice was thoroughly washed before cooking. Because of the very ade-
quate rice ration it was usually served from the kitchen even though the other
items prepared in the kitchen were sometimes served by company personnel.
“Seconds" of rice were available at the noon and evening meals,

The meat or fish curry was prepared by sauteing in coconut oil and adding
numerous condiments and some vegetables. The fish were sometimes deep-fat
fried and served with a hot curry sauce.

Coconut milk was used in the prcparation of the vegetable curries which
were cooked for some time. It was made by soaking and extracting shredded coco-
nut with water followed by screening out the large particles. This extraction
was repeated a second time with about the same amount of water and the extract-
ed shredded coconut was then discarded. This process took considerable time
unless there was a motorized coconut scraper avallable. The composition of the

"coconut milk" depended primarily on the water dilution factor. Generally the
shredded coconut was extracted with approximately twice its weight of water.

The water naturally present in the coconut was generally not used.

From figures obtained in the mess it was found that the shell and husk
of the coconut constituted about 40 percent of its total weight. The remain-
der of the weight was about equally divided between the coconut meat and the
natural coconut water. Consequently the coconut milk prepared for use in the
mess varied from about 50 to 75 percent of the weight of the original coco=-
nuts. In some cases more than twice the weight of the original coconuts was
observed so the amount prepared undoubtedly depended somewhat on the volume
of liquid which was needed in cooking. These factors should be considered
when observing results of analysis of prepared coconut milk.

As indicated previously, fresh milk was served to only two messes surveyed,
the students at the Federation Military College and the recruits. Occasion-
ally fresh milk was a ration supplement for the battery handlers. The con-
tribution from dairy products in the ration came from condensed milk which
was used primarily in tea. Tea seemed to be prepared in a different manner
in each of the messes. It was always an acceptable product with approxi-
mately the same amounts of milk and sugar per cup. The excess margarine from
the ration was used in the preparation of baked goods.

Fresh fruits were served daily. The major ones encountered in the survey
were bananas, pineapple and rambutan. These are potentially very good sources
of vitamin C. Very generous portions were served during tea and, as there were
no cooking losses involved, the ascorbic acid intake should be at its maximum.
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Each of the messes obtained money from its swill fund (see below, Edible
Waste, p. 88) to purchase special food items to supplement the ration. The
amount varied from about $20 at a small mess to $125-$150 per month at a larger
mess, depending upon the number of men. Some of the items purchased were green
grams at Battalion E, kaya (egg jam) at Battalion C and fish at Battalion A.
The items purcha.ed were usually of excellent nutritional quality.

To be emphasized is the difficulty which some of the messes had in prepa-
ration of foods for troops of different religious customs. In spite of this
an RECCE had one of the best messes visited and the troops seemed particularly
pleased with their food.

Food Production

At none of the military units studied was any food production or garden-
ing of any sort noted.

Food Outside Mess

The ration store was visited at each of the survey sites. There was a
great similarity among them, depending upon the space available for storage
of food items, If separate rooms were available, like items of the ration
were stored therein. For instance, there would be a dry store room in which
one would find rice, flour, sugar and certain canned items. Condiments were
usually stored in labeled tinned boxes. Dunnage was used and the storage items
were maintained in a neat and orderly manner. A running inventory was usually
kept so that the stock could be determined at any time. All of the ration
stores had a three-day emergency ration supply. This was rotated when the ex-
piration date of the particular items became effective. Not all of the ration
stores were rodent-proof, but no obvious signs of rodents were noted.

In some units the '"fresh" contractor delivered his supplies to the ration
store where they were broken down and delivered to the mess. At other units
the fresh food contractor delivered his foods directly to the mess. The ra-
tion store issued certain items of the dry rations to the mess daily and others ‘
weekly., At all of the ration stores there was a bulletin board listing the
number of troops, the number of rations, unit strength, hospital leave, the
issue for tomorrow, etc. ‘

There was also a canteen at most of the Army units where the troops could
purchase soft drinks and certain food items at odd hours during the day. These
were visited in order to ascertain what food items might be purchased and their
possible significance to the nutrition of the soldier. The items sold included
doughnuts, fried bananas, curry puffs, sweet potatoes, tapioca, mead, scme
sweets, and soft drinks. The best managed canteens were inspected weekly in i
addition to a medical inspector's report for the food handlers. Possibly up |
to twenty cents a day was spent by the soldier in the canteen, most on soft
drinks, bread and/or fried noodles. The hours that the canteen was open varied
depending upon units but was usually a short time in midemorning, afternoon and
early evening. Of some significance was the fact that the baked goods sold in
the canteen were generally made from Australian flour which had not been en-
riched.
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In some locations a Navy, Army and Air Force Institute (NAAFI) was avail-
able for married soldiers' families to purchase foods. The need for a commis-
sary seemed to depend upon the location of the unit with reference to a nearby
town or market. The commissaries viewed were generally not very large and con-
tained a limited number of food items. Usually there were small amounts either
of fish and/or meat available, vegetables, such as long beans, eggplant, gourds,
cabbage, etc., certain canned goods such as soups and milk as well as sweets and
bread. These could be classified as general staple food {tems.

Most mflitary units seemed to be situated near a town of sufficient size
to provide a market from which fresh foods could be procured. However, there
were certain units which were located near very small towns which did not have
such markets. In these cases the fresh foods were transported from Headquar-
ters, Federation Supplies and Transport Services, daily - a distance of some
80 miles or more. When the fresh foods were procured locally, the market from
which they came was observed. This provided an estimate as to the kinds and
quantities of fresh vegetables and fish which were available, as well as fruits
in season at the time of the survey. It also provided an estimate as to the
care with which fresh meat and fish particularly were handled prior to delivery
to the mess.

Sanitation

In general the sanitation in the military messes was probably superior to
that of most of the other countries in the Far East, but flies, insects and pets
did constitute a problem., However, certain areas of the mess were screened,
particularly where fresh meat or fish was prepared and in most areas where
swill was stored, This did much to alleviate the fly problem. Mess Lnspec-
tions seemed to be made daily both by officers and noncommissioned officers.
Curtailed water supplies and the lack of hot water probably were the two
major contributing factors to lack of sanitation. Generally the fresh foods
were delivered to the mess in a sanitary manner but on one occasion it was
noted that both the fresh meat and vegetables were covered with baskets dur-
ing their delivery to the mess, This procedure should be encouraged.

Edible Waste

The edible waste was usually contracted at a given price per month to
civilians located near the Army units, who collected it for feeding to live-
stock, The swill was made up primarily of rice, some fish bones and other
types of vegetables. It was estimated that 20-30 percent of the rice eventu-
ally ended up {n the swill, The money obtained in this manner was used mainly
to purchase certain items not available in the ration which would tend to
supplement the Army ration and make it more acceptable to the troops.

The Use of Condiments

The Malayan Army used a large variety of different hot spices and condi-
ments in their daily ration. Included in this group were such usual items as
vinegar, soybean ketchup, fresh and dried prawns, garlic, fresh ginger, cori-
ander seed and tamarind., In addition to these condiments others used were
anise, fenugreek, cinnamon sticks, turmeric, cloves, cardamon, mustard, poppy
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seeds and, of course, sal:t and pepper. These spices are all used daily in the
preparation of the meat and vegetable curries. It 1is doubtful that any is used
to such a significant extent that it would contribute any nutritional supple-
ment to the ration, Theilr contribution is mainly to make the prepared foods
more appetizing to the troops.

Overpreparation of Foods

A summary of the average percent of overprepared foods found in all of the
units surveyed may be noted in Table 34. The items of most nutritional sig=
nificance are rice and bread. In no instance during the survey did any of the
units serve all of the rice which they had prepared. In addition, in some of
the units, due to the methods of preparation, from 3 to 6 percent of the rice
was burned and not served (see above, under Edible Waste). This would indicate
that the rice ration for the Malayan troops is ample to generous.

TABLE 34. AVERAGE PERCENT OF FOODS OVERPREPARED, ALL BATTALIONS,
MILITARY, MALAYA

Item Percent
Rice 15=20
Meat curry 5=15
Fish curry 5=15
Bread (trim only) 20-30
Mixed vegetable curry 10=25

The ration allows four ounces of bread per man per day. One ounce of this
is trimmed in the crust and is never served to the troops. Bread crusts were
customarily trimmed wherever it was servec. One {8 not sure whether the bread
crusts are trimmed to make the bread more acceptable and palatable to the troops
or whether it is trimmed for sanitary purposes.

S —

Generally very little of the meat or fish curry was overprepared as these
items were rather carefully and specifically divided so that each soldier should

receive his share. With the number of rations known it was rather easy to divide
these acceptable items and leave very little overprepared food. However,

with some vegetable curries overprepared food was noted, Lady fingers and
cabbage sometimes were prepared in excess up to 40-50 percent. In other
instances these same items were overprepared only to a limited extent of 10
percent, It is interest.ng to note that at one of the messes where liver

| was prepared and served, no overpreparation was recorded, and all was served
to the troops. In another instance a cucumber-onion fresh salad was served
in its entirety.

S S — —

Plate scrapings, on the other hand, are indicative of what the soldier
chooses not to eat. By and large, it would seem that the Malayan soldier eats
what he takes. This may be observed in the summary of the average percent
"plate scrapings" of all units found in Table 35. From 8 to 15 percent of
the bread served at breakfast ended up as plate scrapings. While this amount
is not excessive, it has to be considered when the bread has already been
trinmed, and thus the total amount becomes of nutri{tional significance. Rice,
the major constituent of the ration, is also the major constituent of plate
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scrapings, averaging 7 to 15 percent. This lends further evidence that the
rice ration of the Malayan soldier is generous. The remainder of the items
from the plate scrapings are negligible and constitute such things as fish
bones which are nonedible.

TABLE 35. AVERAGE PERCENT OF PLATE SCRAPINGS, ALL BATTALIONS,
MILITARY, MALAYA

Item Percent
Rice 7-15
Meat curry 0-3
Fish curry 4=6
Bread 8=15
Mixed vegetable curry 3=5

Field Operations

Fleld operation rations in the Malayan Army are discussed above under
Malayan Troops Ration Scale. The ration as prepared has proved itself to be
quite adequate both by chemical analysis and calculations from tables of food
composition. It has had daily practical use in the jungles of northern Malaya.

Federation Military College Messes

A visit was made to the messes of the Federation Military College. This
is a rather new institution in Malaya, and the physical facilities making up
the mess are the finest in the country. The cooking areas in the messes were
divided according to race. The Indians and Chinese cooked together on one
side and the Malays on the other. There was a raised platform in the center
of the kitchen for the coock sergeant to observe. The equipment included ex~
cellent steam kettles, rice cookers, electric hot plates, etc. The storage
rooms were painted white. The floors were (iled. There were screened areas
and storerooms for vegetables, meat and even cutlery., There are two categories
of students at this college, boy soldiers (up to 17 1/2 years of age) who are
there for a three-year training program, and officer cadets who receive two
years further training. Each boy soldier receives one-half pint of milk per
day. It was said that when the boy comes to start his training he does not
particularly care for milk but by the end of the first year consumption is
100 percent. The messing area was a delightful place with colored curtains
and tables, well lighted and ventilated. At the time of the study there were
295 boys in this tratning program.

The officers’ training mess which had similar fine messing conditions was
also visited. These men furnish money to supplement the Army ration with foods
which they desire. Each cadet contributes one dollar per week from his own
pocket for the purchase of items not issued or of insufficient quantity in the
ration. The items mentioned were tomatoes, ice cream, etc. In this special
case there were some civilians in the 120-man mess. They had facilities for
dish washing and drying. The milk which was served was 'sterilized" milk and
was said to have a shelf life of two years and cost 45 cents per pint.
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The messes at the Federation Military College were the outstanding messes
observed in Malaya for physical facilities and equipment. There was no oppor-
tunity to run a survey at these messes, but after noting the facilities, equip=-
ment and mess personnel, one can be sure that the nutrition of the cadets and
the officer training candidates will be better than that observed at any of the
other units of the Army. The messing facilities at the Federation Military
College cxemplify what should be the goal of the remainder of the messing units

of the Royal Malayan Army.

Food Consumption and Nutrient Intake

A comparison of results of the recipe method, the food composite analysis
method and the basic ration reveals that most of the daily nutrients are with-
in the "acceptable'" levels as suggested by the ICNND (Table 30; Appendix Tables
28-30, 32, 34, 35). This is particularly true for the basic ration, which pro-
vides over 3,900 Calories and 1is in the "acceptable" level for all the nutrients.
Thiamine and riboflavin are in the 'deficient” or "low" range according to the
recipe method. By the food composite analysis method the nutrients below the
"acceptable" level are thiamine, r:b»-~flavin and vitamin C., This is particularly
significant when one rcalizes that thls method represents the actual nutrient
intake as consumed by the solc t. would appear that the basic Army ration
contains 25 percent more Calori. :han required which in turn provides nutri-
ents to bring the "low" into the "acceptable'" range in the case of the B-vita-
mins and vitamin C. It would also indicate that these nutrients could be lost
in the preparation or serving of the ration,

Calories

The caloric value of the ration by both the recipe and food com=
posite analysis mcthods is in excellent agreement. The caloric consumption
would indicate that the troops were engaged in rather vigorous physical ace
tivities, which was true. The caloric intakes for all Army units surveyed
were '"acceptable."

As expected, the greatest contributor of Calories is rice. However,
it is to be noted that meat and fish, oils, and sugar also make significant
contributions to the caloric intake. This is shown in the table presenting
percentage of nutrients from the various foods by the recipe method (Table 36).

Protein

The protein level of the ration is "acceptable' regardless of the
method by which it is determined. As 40 percent of the protein comes from
animal sources, it is undoubtedly of high quality, providing the necessary
essential amino acids (see also Appendix Table 33).

Fat
The fats in the Army ration come primarily from oils such as coco-
nut, ghi and margarine, secondly from meats and fish, and, interestingly, a

considerable percentage of the fat Calories come from fresh coconut. As has
been noted in other surveys, the fat found in the food composite analysis
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method is less than that calculated by the recipe method or found in the basic
ration, This is probably due to fat losses during food preparation and in the
cooking and serving of the foods, and is not surprising since the Malayan Army
ration specifies 'lean beef'" along with fresh fish, neither of which is noted
for its fat content, Less than 20 percent of the Calories in the food come
posite analysis wethod actually come from fat.

Vitamin B-Complex

Thiamine. The thiamine intake as determined by the recipe method
was below the "acceptable" levels of the ICNND suggested guide. As might be
expected, the thiamine in the ration came mainly from meat and fish, vegetables,
rice and fruits. The recipe method calculations are in good agreement with the
results found by food composite analysis. Both methods indicate that consider-
able amounts of thiamine are lost during food preparation, cooking and serving.
These results would show that thiamine is one of the critical nutrients in the
ration "as served."

Riboflavin. The riboflavin content of the ration as determined by
the recipe method or the food composite analysis method was nearly in the "ac~-
ceptable" level range. Of particular interest is the extent to which evapo-
rated milk contributed towards this intake level by supplying more than 20
percent of the riboflavin in this ration., Meat and fish were the other large
contributors, followed by vegetables. It is of nutritional interest that the
riboflavin content of the ration could so nearly approach the "acceptable'
level while the thiamine content was at the same time in the "low" range.

Niacin. The niacin content of the ration whether calculated by the
recipe method, food composite analysis method or in the basic ration, is with-
in the "acceptable'" levels of the ICNND. This is not surprising when one cone~
siders the amount of meat and fish available which contribute approximately
50 percent of the niacin in the ration. The major scurces for the remainder
of this vitamin are rice, vegetables and bread. More niacin was found by chem-
ical analysis than by calculation using the recipe method.

Vitamin A

A significant difference is noted between the vitamin A content of
the ration as determined by the recipe method and by the food composite analy-
sis method. It is evident that the values which are used for fresh vegetables
in the recipe method may overemphasize the actual carotene content which is
found after food preparation and serving. The recipe method would indicate
that levels of this vitamin in the ration were in the '"acceptable" to "high
range, However, it is important to note that the food as consumed by the troops
in 3 of the 6 units contained less than 1,000 IU of vitamin A per man per day.
This chemical fact is difficult to reconcile with the varied and considerable
consumption of leafy, green and yellow vegetables and even, in one instance,
beef liver. It is also to be noted that some vitamin A was contributed by
milk, by fortification of the margarine which was consumed, and to some ex~
tent even by fruits such as papaya which were also consumed in a fresh state.
While the consumption of this vitamin may not have been within the "acceptable"
level, it 1is doubtful that over a period of time it would be below the 1,000
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IU per man per day indicated by the chemical analysis. The low value for this
vitamin possibly may be attributed to methods of preservation which were used
in compositing the sample,

Vitamin C

The vitamin C content of the ration as calculated by the recipe method
was considerably higher than that which was actually found by the food composite
analysis. The values found by recipe calculations were well above the "accept~
able" range. It is believed that this more nearly represents the actual intake
of this vitamin than the chemical analysis data for the food composite. The
reason for arriving at this conclusion is that an average of 26 mg of vitamin C
were contributed daily to the ration by fresh fruits, such as pineapple, ram-
butans, papaya and even bananas which were eaten in considerable quantities. As
might be expected, over 40 percent of the ration content of this vitamin was
contributed by fruits and almost 50 percent by vegetables. However, the vitamin
contribution of the latter could be considerably less than that calculated due
to losses during preparation which may be even greater than anticipated. One
would consider that the vitamin C nutriture of the Malayan soldier would be in
the "acceptable" level regardless of the results of the food composite analysis.

Minerals

Iron. The iron content of this diet, regardless of the method by
which it is calculated, is in the "acceptable' range. Iron as determined by
food composite analysis is greater than the amount obtained by the recipe method,
which undoubtedly reflects additional iron contributed by cooking utensils or
water. The iron intake from this ration is undoubtedly adequate.

Calcium. The calcium level of this ration is not particularly high.
Rowewog, it still is within the "acceptable'" level by any method used in cal=-
culating this element. Calcium, along with riboflavin, is the main contribu-
tion of the evaporated milk in the Malayan Army ration. The other major source
of calcium is the variety of leafy, green and yellow vegetables consumed by
these soldiers. It i{s to be noted that the calcium content as calculated by
the recipe method is practically identical to that found by the food composite
analysis method, It would appear that the calcium content of this ration is
"acceptable."

Salt (Sodium Chloride). The intake of salt ranged from 9.1 to 14.6
gm per man per day, averaging 10.7 gm as determined by chemical analysis. This
is in good agreement with the calculated average value of 11.0 gm.

Minor Nutrients

Iodine. An analysis of this ration for iodine content was not made,
in view of the fact that a considerable portion of the ration was obtained from
products of the ocean which should be fairly rich in this element. It may
well be that this analysis should have been made in view of the goitrogenic
effect of certain plant materials. It is to be noted that fodized salt was
not used in the messes and that salt was imported.
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Fluorine. It would appear that the fluorine intake in the messes
where surveys were made was within the "acceptable" range. No fluorosis was
observed, indicating that there was no excess intake of this element. On the
other hand, foods which normally contaia a considerable amount of fluorine
such as tea and fish were consumed in rather substantial amounts. It is not
known whether there were sufficient quantities of fluorine in the diet to in=-
fluence the prevention of dental caries (see Table 27 for fluorine in water
and urine samples).

Vitamin B¢. The intakes of this vitamin were 1.08, 1.38, 1,18, 1.04,
1.18 and 1.42 mg per man per day. The average intake was 1.21 mg per man per
day. According to the best recent scientific judgment with respect to the in-
take of this vitamin these levels would appear to be somewhat on the low side,

Victamin Bjj. A considerable variation in the intake of this vitamin
was noted, from less than 1.0 ug in one unit to over 9 ug per man per day in
another unit. These results are lower than those from some other surveys but
the significance of this vitamin in human nutritive requirements is not known
at the present time. It is possible that the results as reported could be
somewhat low.

Folic Acid. The folic acid intake in the various units surveyed
ranged from 0.70 to 0.98 mg per man per day. This is said to be in the range
which will maintain good folic acid nutrition,

Pantothenic Acid. About 10 mg of pantothenic acid are usually con=-
sumed daily per 2,500 Calories, according to observations in the literature.
However, the values obtained from the food composite samples in this survey
averaged less than 1 mg per man per day. This is undoubtedly due to chemical
discrepancies in preserving the food composite or in the analytical procedures.
It is to be noted that similar results were found in the Burma survey (3). A

study of the stability of this vitamin in food composites should be made. There

is no reason tc believe that this regimen did not supply an adequate amount of
this omnipresent vitamin in the ration.
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VII

MILITARY DEPENDENTS

Clinicel

Because the number of military dependents (over 5 years of age) examined
was only 505 compared with approximately ten times that number of civilians
of similar age, these two groups of data were combined for the clinical evalu-
ations. The dental and dietary sections have maintaired separate reports for
them. Accordingly, clinical reports on this population group will be found
under Chapter VIII.

Chemical

Only 44 samples were obtained from military dependents for biochemical
evaluation, and of these 86.2 percent were nonpregnant, nonlactating females.
Because of the small sample size it was not possible to draw conclusions from
the data. Consequently the military dependent and the civilian data have
been combined (see Chapter VIII).

Dental

The oral health of male and female military dependents {s shown in Tables
37 and 38. Only 102 male military dependents were examined, 100 of whom

were from O to 9 years of age and only 2 being 10 to 14 years old, No caries
were encountered in the 0 to 4 year age group. The mean numbers of diseased,
missing and filled (DMF) teeth in the 5 to 9 age group was 0,20, Some indi-
cations of periodontal disease were found in those between 0 to 9 years but
there was no attrition or recession. Considerable debris was found in all
age groups of male dependents but little calculus was present. Due to the
large amount of debris, the Oral Hygiene Index (OHI) was at a relatively high
level, Due to the small numbers of individuals examined, comparisons were
not made with regard to area of origin or to religion,

The oral health of the female dependents of military personnel {s shown
in Table 38, over three hundred having been examined. A comparison is made in
Table 39 of DMF, PI (Periodontal Index) and OHI in male and female military de-
pendents in Malaya and Burma. The mean numbers of DMF teeth in this group
reached a fairly high level early in life and continued to rise with increas-
ing age, although there was some variation between progressive age groups.
The mean DMF rates of female military dependents did not vary greatly from
the DMF rates of other females examined in Malaya. Likewise, PI, attrition,
recession, debris, calculus and OHI follow similar patterns with regard to
the general female population of Malaya. When the female dependents are com-
pared with regard to race (Table 40), it can be seen that the DMF score
for the Chinese (Buddhists. 8.2) was nearly twice as large as that for Malayans
(Moslems; 5.49) or other groups (3.42). Likewise the Chinese had a higher PI
and attrition score than the other racial groups, but the recession, debris,
calculus and OHI were greater for the Malayans than for the other racial groups.
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TABLE 40. THE ORAL HEALTH STATUS OF FEMALE MILITARY DEPENDENTS ACCORDING
TO RACE, FEDERATION OF MALAYA, 1962

Race
Malayan vhinese Other

Oral Mean Mean Mean
Condition No, score No, score No, score
DH;%./ 300 5,49 1% 8.2 : 3,42
P1= 300 0,392 14 0,528 12 0,033
Attrition 240 0.833 10 0.920 11 0,836
Recession 298 4,1 14 2,3 12 1:2
Debris 297 1,024 14 0.978 12 0.700
Calg lus 297 0.510 14 0,264 12 0.375
OHI= 297 1,535 14 1.243 12 1,075

1/ Diseased, missing, filled,
/ Periodontal Index.

2
3/ Oral Hygiene Index,

Dietary

Population Studied

Food intake data were obtained by the questionnaire method. Dietary
surveys of the military dependent population were carried out in the camps
of eight military units in eight states, as shown in Table 41.

Housing of Military Dependents

Married soldiers are usually provided with housing at the military in-
stallation. They receive a living allowance in addition to their military
salary. In some cases, military families were living away from the camp.

Food Supply and Preparation

Most of the food consumed by the family is purchased at the local market.
In units not close to a village, small marketing facilities are set up within
or close to the camp site, Fresh fish and meat must be bought daily,

Cooking for the family is done in the home on an open fire or a kerosene
stove, often once a day, in the morning, with the exception of rice, which is
cool.ed fresh for each of the two main meals., The meal consists of rice, and
usually some type of curry known as 'gulai," made from fresh fish. "Gulai
lemak," a vegetable prepared in a similar manner (see Appendix 36), is
usually taken at one meal. Fish, especially dry salted fish, and vegetables
are also prepared by frying in coconut oil,

Rice is washed three times in cold water before cooking. For cooking,
the rice is covered with cold water '"to a depth of two fingers," covered and
cooked sor approximstely twenty minutes or until the water has evaporated
and the rice {s fluffy., Rice cooked in this manner increases in weight 2 to
3 times the weight of dry raw rice.
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Curries of small amounts of fish, meat, or vegetables are cooked in
"santan" to which are added condiments, usually garlic, onions, kunyit, fresh
or dry chillies and belachan made into a paste or "rempah." The small ikan
bilis, or tau foo, may be added to vegetable dishes also, but only in small
amounts. A soup or tumis is sometimes prepared from vegetables. Pulses are
used for the most part by the Indian population and to a lesser extent by the
other two population groups. An important part of the Malay meal is "sambal
belachan" served separately as a condiment or accompaniment to fish or vege-
tables (see Appendix 36). There is little consumption of meat by Malays any-
where in the country, with the exception of the men in the military (see
Chapter VI).

The breakfast meal for military dependent families consists of a loaf of
store white bread or roti chenal, a pancake-like food (see Appendix 36), and
coffee or tea with sugar and condensed milk. Among some military families,
fortified margarine is consumed in small amounts at the breakfast meal.

Cooking is done {n aluminum and iron pots. An important utensil in all
Malay houses is the kuali or round=bottomed iron skillet that sits on the
open fire and is used for frying foods. Rice is cooked in either a covered

iron or aluminum pot.

Food Consumption and Nutrient Intake

Table 42 presents the distribution of nutrient intakes based on a stand-
ard man for this group as determined by the questionnaire method. The "stand-
ard man" equivalent for various age and sex groups is found in Appendix Table 7.

Calories

Caloric intake of military dependents appears to be adequate when
compared with the standard Recommended National Allowance for the Malayan popu-
lation stated by Lady Thomson (2; see Appendix Table 37). However, this figure
for caloric intake is based on a '"standard man" per day intake, and food dis-
tribution within the family may not provide adequate Calories in terms of the
amounts needed by certain members of the family. The greater percent of the
Calories comes from rice and sugar (see Table 43), and as a result the nutri-
ents lacking in these food items, vitamins A and C and calcium, are inadequate-
ly provided by the diet. A breakdown of the major food groups which supply the
nutrients of the Malayan dict is given in Appendix Table 68, section on civil-
{ans.

TABLE 43, PERCENT OF CALORIES FROM PROTEIN, FAT AND CARBOHYDRATE IN THE

MALAYAN DIET
Military
Degendentsl/ Civiliansl/ Civilinnsgl
Protein 9 10 12
Fat 27 22 24
Carbohydrate 64 62 64

1/ Questionnaire method.
2/ Food composite analysis method.
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Protein

The protein intakes when compared with the ICNND reference guide
(see Appendix Table 30) fall in the "acceptable'" range, although in two loca-
tions intakes of 60 gm were recorded. The main sources of protein in the
diet are rice and fish. A few other protein foods such as bean curd or tau
foo, eggs and flour also make contributions. Vegetables, especially legumes,
contribute to the protein intake, Milk, usually consumed in the sweetened
condensed form, is not used in significant amounts. However, in some mili=
tary dependent families some of the younger children are receiving powdered
milk which could contribute to the protein intake of these children.

Fat

Fat supplies approximately 20-25 percent of the total Calories per
day (Table 43). The diet sources of this fat are coconut oil and coconut
milk used in cooking both the curry and "goreng." Some fat in the diet of
these military dependents comes from fortified margarine that {s available
in military installations where military families purchase.

Vitamins

Thiamine. Thiamine intake as determined by the questionnaire method
appears "low" in most locations.

Riboflavin. Riboflavin intake is also low according to the Recome-
mended National Allowance for Malaya and the ICNND suggested guide for nutrie-
ent intake.

Niacin. Niacin intakes are low according to the Recommended
National Allowance for Malaya, but '"acceptable" by the ICNND reference guide,

Vitamin A

Vitamin A intakes are below the Recommended National Allowance and
fall in the category of "low" or '"deficlent" with reference to the ICNND sug~
gested guide.

Vitamin C

Vitamin C intake varies widely in the locations studied. The in-
take of vitamin C ranges from the '"low" to 'acceptable'" ICNND suggested ref-
erence guide (Appendix Table 30). Fruit, exclusive of the banana, is not
consumed regularly in any area and the fact that some areas are able to pro-
duce fruit better than others may explain the variation.

Minerals

Iron. Iron intake levels appear to be adequate or nearly so by
the ICNND suggested reference guide. Clinical evidence suggests that this
is the case, especially in the children., The contributing sources of iron
to the diet fnclude £ish and green vegetables,
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Calcium. The dietary intake of calcium is low in all but one loca-
tion (except in those children getting powdered milk) compared to both sets
of reference standards used (Appendix Tables 30 and 37), although clinical
evidence failed to show a lack of calcium., Calcium is supplied in the diet
of the military dependents by dried fish (the bones being consumed in most
cases) and dark green vegetables. Addition of larger amounts of sources of
calcium, such as milk, would be desirable.
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VIIL

CIVILIAN GROUPS

Clinical (including both civilians and military dependents)

The numbers studied exclusive of pediatric examinations are: civilians
5,408 and dependents 505 for abbreviated examinations, and 1,300 (both groups
combined) for detailed examinations. Of this group a total of 153 women were
pregnant and 195 women were lactating. Four hundred eighty-eight boys and
455 girls less than 5 years of age (a total of 939) were examined.

The heights and weights of boys and girls age O to 5 years and of boys
and girls age 5 to 17 years are plotted on the accompanying graphs (Figures
12-17) along with similar plots for the countries of Thailand and Burma, with
the exception of those less than one year of age. (The numbers of children
under 12 months of age who were weighed and measured in Burma and Thailand
were too few to make comparison valid in this age group.) These plots are
made on the standard Iowa growth curve graphs. It {s noted that the Malayan
children were somewhat larger in both height and weight than their counter-
parts in these other two southeast Asfian countries (see also Appendix Table
38). This confirms previous studies in Malaya (1-7).

This group of examinations indicates that approximately 79 percent of
the subjects were from rural communities (Table 44). About 40 percent were
Chinese, 53 percent Malayan, and 6 percent Indian, By religion 52 percent
were Moslem and 39 percent Buddhist. The age distribution of the sample ex-
amined was fairly good, giving 29 percent in the 5-9 year group, 31 percent
in the 10-14 year group and 28 percent {n the 15-44 year group. Only about
12 percent were over age 45. By sex the distribution was not equal, 30 per-
cent of the 5-9 year group being males, 35 percent of the 10-14 year-group
males, and 23 percent of the 15-44 year group males. Only 11.6 percent of
those over 45 were men (Table 44).

Clinical evidences of malnutrition were not found frequently. A few
Bitot's spots were found in children under age 5 and there were some abnor-
malities of the lips and of the interdental papillae in childrer ages 3-4
(Table 45). The most common lesion seen was swollen red papillae, but even
this occurred less than 3 percent of the time. In the children age 5-14
swollen red papillae were much more frequently found and goiter became more
common (see Tables 46, 47 and 48). 1In men and women over age 15 there was
more nasolabial seborrhea, some angular scars, about the same prevalence of
swollen red papillae as that seen in the chi{ldren but now more than 9 per-
cent of the subjects had goiter and 8.8 percent had loss of ankle jerks bi-
laterally (Table 47). It is of interest that nasolabial seborrhea was a
bit more common in pregnant and lactating women and goiter was almost twice
as common in these people as in the remainder of the group studied (see also
Appendix Tables 39-42).

Blood pressure as depicted in the accompanying graph and table (Figure
18 and Table 49) showed an interesting difference between men and women.
The pressure began at low levels in children of both sexes and rose rather
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TABLE 44

(Continued) PERCENT DISTRIBUTION OF CIVILIAN AND MILITARY

DEPENDENT SAMPLE BY LOCATION, AREA OF ORIGIN,
RURAL VS. URBAN ORIGIN, RACE AND AGE, MALAYA

P $ :
5 3 § 3 -
4§ 3 3 & 3
Location " o » = Total
Military Dependents
Males
Number 14 13 3 10 14 54
Age (years) Percent Distribution
5=9 92.8 92,3 100,0 100.0 85.7 92.6
10=-14 75 7.7 - e 14.3 7.4
Females, nonpregnant,
nonlactating
Nuzber 68 67 37 41 62 275
Age (years) Percent Distribution
5=9 33.8 19.4 13.5 24.4 21.0 23.3
10-14 e - - - 1.6 0.4
15=19 1.5 20.9 8.1 12,2 12,9 11.3
20=24 42.6 31.3 45.9 36.6 48.4 40,7
25-29 16.2 14.9 21.6 19.5 14.5 16.7
30-34 5.9 10.4 10.8 4.9 1.6 6.5
5+ - 3.0 "o 2.4 - 1.1
Numberx
Pregnant 20 31 1 14 24 90
Lactating 19 34 - 21 12 86
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TABLE 46. CLINICAL FINDINGS BY SEX AND AGE, ABBREVIATED EXAMINATIONS,
CIVILIANS AND MILITARY DEPENDENTS, MALAYA

Males
Age (years) 5=9 10-14 15-44 45+ Total

Number 871 977 632 317 2,797
Percent Prevalence

Eyes
Bitot's spots 0.1 0.6 0.3

Skin, Face and Neck
Nasolabial seborrhea 0.3 0.2 7.4 12,9 3.3
]
Angular lesions 2,3
Angular scars 5.5
Cheilosis 0.1
Gums
Swollen red papillae
Localized 7
Diftuse 9
Tongue
Filiform papillary atrophy
Slight 2
Moderate/severe 0,
Glossitis 0.
Magenta colored 0.
Glands
Thyroid enlarged
Grade 1 1.4 2.1 1.6 0
Grades II and III 0
Skin, General
Follicular hyperkeratosis
Anywhere 0.8
Arms 0.6
0.5
0.2

Back
Thighs
Lower Extremities
Bilateral edema 0.2 1.9 0.3
Loss of ankle jerk
Unilateral 1.3
Bilateral 1.8
Calf tenderness 0.5
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(Continued) CLINICAL FINDINGS BY SEX AND AGE, ABBREVIATED

TABLE 46

EXAMINATIONS, CIVILIANS AND MILITARY DEPENDENTS, MALAYA

Lacta-

Preg-
nant
153

Nonpregnant, Nonlactating Females

ting

45+ Total
340 2,768 195

10-14 15=44

5=9

924
Percent Prevalence

690

814

0.3

0.3 0.2

0.4

10.5 9.7

4.0

1.3 9.0 4.7

0.4
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e o o
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TABLE 47. CLINICAL FINDINGS BY AGE, AREA OF ORIGIN AND RACE, CIVILIANS AND |
MILITARY DEPENDENTS, ABBREVIATED EXAMINATIONS, MALAYA |

Sex and Age (years)
Males and Males an’
Females Femalesl Femalesz/

5=14 15+ 15+

Total examined 3,351 2,214 348
Clinical findings Percent Prevalence
Eyes

Bitot's spots 0.4 0.1 -
Skin, Face and Neck

Nasolabial seborrhea 0.5 8.4 10.0
Lips

Angular lesions 1.9 1.9 1.7

Angular scars 5.2 5.7 3.4

Cheilosis 0.1 0.04 -
Gums

Swollen red papillae - Localized 8.3 8.0 11,5

Diffuse 12,8 14,0 12,6

Tongue

Filiform papillary atrophy 2.1 3.1 5.1

Glossitis 0.1 0.4 -
Glands

Thyroid enlarged 3.7 9.8 18,1
Skin, General

Follicular hyperkeratosis = Anywhere 0.7 0.8 0.6
Lower Extremities

Loss of ankle jerk = Bilateral 2.4 8.8 2.3

Calf tenderness 0.4 0.6 0.6

Males and Females <5 Years

Race
Malay Chinese Indian Total
Number 729 165 45 939
Clinicel findings Percent Prevalence
Eyes
Bitot's spots -- 0.6 - 0.1

Skin, Face and Neck
Nasolabial seborrhea
Lips
Angular lesions
H Angular scars

o
&
]
L}
]
[
o
w

[~ NNl
[l SIR |

Cheilosis
Guns
Swollen red papillae - Localized
Di€fuse

-
w o

1/ Nonpregnant, nonlactating.
2/ Pregnant and lactating.
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v
TABLE 47 (Continued) CLINICAL FINDINGS BY AGE, AREA OF ORIGIN AND RACE,
CIVILIANS AND MILITARY DEPENDENTS, ABBREVIATED
EXAMINATIONS, MALAYA
Area of Origin Race
Rural Urban Malay Chinese Indian Other
Total
4,681 1,232 5,913 3,100 2,338 368 107
Percent Prevalence
0.3 L 002 004 L 0-3 LI
|
4.1 4,0 4,0 5.3 2.3 3.8 5.6
2.2 0.6 1.9 1.2 2.9 1.6 0.9
6.5 0.9 5.3 3.3 8.8 1.6 0.9 A
001 =l 001 001 0.04 e bt
9.9 4.3 8.7 9.8 8.4 4.1 1.9
15.6 4.1 13.2 15.5 11.6 7.1 0.9
3.1 1.1 2,7 2.9 2.2 3.8 1.9
0.2 0.1 0.2 0.2 0.2 0.3 =
7.2 5.7 6.9 7.6 5.4 11.4 1.9
0.6 1.2 0.7 0.6 0.6 2.4 0.9
5.1 3,7 4.8 5.5 3.4 7.9 2.8
0.5 0.6 0.5 0.5 0.6 0.5 0.9
Males and Females <5 Years (continued)
Racc
Malay Chinese Indian Total
Number 729 165 45 939
Clinical findings (continued) Percent Prevalence
Tongue
Filiform papillary atrophy
Slight 1.1 2.4 6.7 1.6
Moderate/severe 1.0 1.2 2.2 1.1
Glossitis 0.1 .- .- 0.1
Glands
Thyroid enlarged 1.0 0.6 4.4 1.1
Skin, General
Follicular hyperkeratosis - Anywhere 1.0 -- -- 0.7
Lower Extremities
Loss of ankle jerk - Bilateral 1.6 2.4 -- 1.7
Calf tenderness 0.1 -- -- 0.1 !
|
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