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INIR.ODUCIION
THERE IS NOW little doubt that dietary fats and
exogenous cholesterol are major determinants of
the level of serum cholesterol, which is positively
correlated to the development of coronaty
atherosclerosis. Professor K.R. Norum of Oslo
recently asked over 200 experts in antherosclerosis
and Iipid research from Europe, North America,
England and Australia on their opinion concern-
ing diet and the prevention of coronary heart
disease. Almost all agreed that there is a connec-
tion between diet and the development of coronary
heart disease, between diet and plasma lipoprotein
levels and between plasma cholesterol and the
development of coronary heart disease (Norum,
1978).

For those people at risk, and others who
subscribe to taking a prudent diet as an early pre-
ventive measure, a knowledge of the fatty acid
composition and the cholesterol content of local
foods is thus absolutely essential. For this purpose,
this paper reports on the fatty acid composition
and cholesterol content of some Malaysian
foodstuffs and commonly eaten cooked meals.

METEODS AND MATERIALS
Ready-to-eat meals were bought from eating

places around Kuala Lumpur and Petaling Jaya.
These foods were precooked, served in coffee
shops or in adjoining stalls. Where possible, three
samples were bought from three such different
eating places to enable triplicate analyses of a
food. No samples were taken from restaurants or
restaurants in hotels as such samples would be
quite different in portion size and price, and hence
not comparable with the more widely consumed
foods at the coffee shops andlor eating stalls. The
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raw foodstuffs studied were purchased from
markets in the city.

Edible portions of all foods were well blended
and aliquots taken for the various analyses.
Analysis of proximate composition, using conven-
tional methods, was carried out only for the
cooked meals. Calorie values were calculated using
the factors 4, 9, 4 for carbohydrate, fat and
protein respectively.

The extracted fat was next used for the deter-
mination of cholesterol content and fatty acid
composition. The fat was treated as described
below (procedure modified from various methods
given in Association of Offlrcial Analytical
Chemists, 1970), prior to gas-liquid chromato-
graphy. After saponification using ethanolic
potassium hydroxide, the saponified product was
extracted with petroleum ether. The pooled
petroleum ether extract was washed with water,
dried (over anhydrous sodium sulphate) and
evaporated to dryness. The cholesterol residue so
obtained was made up to a suitable volume of
ethyl acetate for injection into the gas-liquid
chromatograph.

The aqueous fraction after saponification was
acidified with sulphuric acid. The precipitated
fatty acids were extracted into petroleum ether
and after evaporation to dryness, were esterified
with boron trifluoride-methanol (premixed, from
Sigma). The methyl esters were then extracted into
petroleum ether, evaporated to a suitable volume
for chromatography.

Gas-liquid chromatography was carried out
using a $e Unicam Series 104 instrument, fitted
with a hydrogen flame ionization detector. Tri-
fluoro propyl methyl silicone and polyethylene
glycol adipate columns were used for the chroma-
tography ofcholesterol and fatty acids respectively
(prepacked from Se Unicam). Quantitation of
cholesterol in the foods was made by comparison
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of the peak areas obtained with that given by a
cholesterol standard (chromatographic grade,
from Sigma). The percentage of each fatty acid
was obtained by comparing peak area of that acid
to the total area for all peaks obtained for the
particular food. For both lipids, peak areas were
resolved with an integrator built into the recorder
(Electronik 194, Honeywell).

RESI'LTS

Raw Foodstuffs
Table I gives, in descending order, the

cholesterol content of some Malaysian foodstuffs
(raw). It shows that brain and eggs are rich
sources of cholesterol, as is well known. Prawns
and other seafoods, such as cuttlefish and crab
meat are moderately rich sources. At 383 mg per
100 g, the cholesterol content of whole ikan bilis
appears unusually high, but it must be borne in
mind that this is a dried product and therefore a
very concentrated form of food. When calculated
on a wet weight basis (assuming a moisture
content of 70Vo in ikan bilis), the cholesterol
content of the fresh Difis amounts to about 115 mg
per 100 g, which is still about three times greater
than that of a common marine fish, ikan
kembong. However, when the heads and entrails
of ikan bilis are removed the cholesterol content is
reduced to 58 mg per 100 g of the dried bilis.
Surprisingly cockles are not cholesterol-rich;
neither are pork, mutton and beef. Fish have the
lowest value for cholesterol and in kurqu arad
tenggiri, the amounts present are minimal.

The fatty acid composition of the foodstuffs
analysed is given in Table II. It may be seen here
that certain foods, such as brain, liver and the
sea-foods (like the cuttlefish), contain compara-
tively large amounts of arachidonic acid. Other
investigators have observed a similar finding for
organ foods and the marine oils (cod liver oil,
herring oil and menhaden oil) (Anderson, 1969;
Sober, 1970).

Ready-to-eat Meals
The mean cholesterol contents of cooked foods

are given in Table III. It is seen that the foods
richest in this lipid component are rendang hati,
fried mee Indian style, dosai with egg, sambal
udang and fried kueh tiau with cockles. This is to
be expected since they contain ingredients that are
rich in cholesterol (see appendix I for ingredients
offoods analysed).

Tablc I
Cholcrterol content of mme lUatryrlan foodrhfir

Foods tulf

1 Brarn prg

2 Egg duck

3 Egg. hcn

4. E99. quail

5 Anchovics ( whol.)
dricd ( rkan bitis )

6 Prawns drred

7. Lrvcr, pig

I Prawns, lrcsh

9 Cutttetish

10. Butt.r

ll Crab m.at

l2 Chickcn m.at

13. Pork. tat

14. Anchdies ( manus h.ad a^d

"ntrails). 
draed (.f!g!-U!-: )

15 l,lutton

16. Pork. lean

17. A..l

16. cockt.s ( tcrang )

!9. Fish. kembong

20. Fish, klJru

21. Fish. tenggi.i

Chol.st..ol (m9)
in 100 9 .dible portion

800

650

/.t 5

415

383

353

r80

r30

r20

t20

t00

85

63

58

55

5o

45

LS

35

I
3

The fatty acid composition of each food is
given in Table IV, together with their content of
polyunsaturated fatty acids and their ratios of
polyunsaturated to saturated fatty acid (P/S). The
highest P/S ratios are found in satay, Lor Mai
Kai, big dumpling and chicken rice. This ratio is
of course governed by the fatty acid composition
ofthe ingredients and the type of cooking oil used
in the preparation of the food.

Some variations in cholesterol content are
observed for the same food bought from the
different eating places (Table III). This is to be
expected since portion size and amounts of inge-
dients vary. In spite of such variations, results
expressed as a mean permit comparison with other
foods. The difference in cholesterol content
between, for example, big dumplings (with egg as

one of the ingredients) and char siew dumplings
is clearly evident. On the other hand, chicken rice
and char siew ice, two similar foods, are shown to
contain similar amounts of cholesterol.
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NAME Of FOOD

ln too g
edible po.tion

(mg)

ln cach sa.ving
(.dibl. portim )

(m9)

867
39 4-t46 7

83
6't-17

t3 3

E- 2t 2

t6 3

13 4- 23 0

r94 9
165 4-2l| 2

43 0
29 E- 55 3

34 9

21 0-620

r8? 0

t09 7

67 3-t33 7

r28 r

74 3-209 I

43 0
105-L?5

?7 0
l5 0- 28 9

t93 0

50 6

10 ?- 610

928
aL1
165

8
0 86

06

r65 0

0
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2

3

5
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E
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t0
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r5
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Curry l.ls.

Satay

ki b.rp

lnd,aF=Iyl.

::e!r_i!ire

Eolr

h with .90

0o3al

46 3'
26.? - 81. E"

t3 0
a 2-t? I

t7 3

il 5-20 3

r0 5
7 9-r2 E

546
63 6-67 r

l3 7

9 5-r8 0

r0 9

6 r - 20 0

16 3

r3 0-19 6

r6 9

I E-26 I

55 I
49 8-63 I

68
s 6- I 6

0
I7

5 8

!l 0
l0 5-11 5

t 59 {
55 7-263 0

2r5
208 o- 22r 0

16 6
34 0-59 5

79 0
49 0- 109 0

4 5- 5 9

07

646

o

Table III
Cholesterol content of come Malayclan rcady-to-eat mealr

For example, foods containing curry with coconut
milk as an ingredient possess relatively high
percentages of the short chain saturated fatty
acids, such as capric, lauric and myristic acids,
found in abundance in coconut oil.

The energy content and the proximate compo-
sition of the cooked foods, such as their moisture,
protein, fat, carbohydrate and ash content are
given in appendix 2.

DISCUSSION
There is continrling interest it the relationship

between dietary fats, cholesterol and coronary
heart disease. However little is known of the
cholesterol content or the fatty acid composition of
local foods. This report, although not wholly com-
prehensive, is a preliminary attempt to fill this gap
of knowledge..

Most published reports on the cholesterol
content of foods have been made using colour
reactions, which are non-specific and hence may
be misleading. This study used the gas-liquid
chromatographic procedure which gives gteater
accuracy and is the method of choice (Sweeney
and Weihranch, 1976).

The ready-to-eat meals are of particular
interest. As far back as in 1940, Canton et al. in
Singapore had described the proximate composi-
tion of 770 types of cooked foods. However,
cholesterol and fatty acids were not given special
attention in this monumental work which must be
ranked as a nutritional classic. Standal et al.
(1970) reported the fatty acids, cholesterol and
proximate composition of 218 types of foods and
prepared dishes. These however were "westefii"
foods, unfamiliar to us in Southeast Asia. The
present study is a somewhat similar study on
Malaysian ready-to-eat meals.

It is hoped that the various tables in this report
are of use to nutritionists, food scientists,
dietitions and those conscious of their diet, like
the enlightened executives or office workers in the
highly urbanised Kuala Lumpur and Petaling Jaya
who have to rely on part, if not all, of their daily
meals on the away-from-home foods. For those
who are at risk to coronary heart disease, it may
well be remembered that there is no need to
develop a pathological fear of all foods known to

Wha.a Ary. not giv.n sr^gt. an.lyris was p..tdm.d
"'C.l.ul.l.d froD *iqht rn ..ch *rving ( r.e .pp.nd,i 2 )

Fatty acid composition appears to be the most
variable for the same type of meal. Thus, the fatty
acid composition of fried mee Indian style, appear
quite different in two separate samples, though
their proximate composition is similar. This would
suggest that two different types of oils were used
in the preparation of this food at the two different
eating places. This is also true for the two samples
of rendang ftall Nevertheless, most foods have
their own characteristic fatty acid composition.
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be rich in cholesterol or saturated fatty acids, or
withdraw totally from them. It is important that
the risk incurred in the occasional consumption of
such foods be weighed against the valuable
nutrients found in these foodstuffs. For instance,
eating several eggs a day may well raise serum
cholesterol level, but one egg a day may have no
effect (Porter et al., 1977). Cow's milk is well know
to contain saturated fatty acids. Yet recently, a
Cambridge study showed that consumption of 4
pints of whole milk daily for three weeks not only
failed to raise serum cholesterol, but actually
depressed the level (Howard et al., 1977). These
examples do not contradict the dietary fat and
cholesterol hypothesis of atherosclerosis, but
merely illustrates the complexities of food and
serve to remind us that in some foods both hyper-
cholesterolemic and hypocholesterolemic factors
exist.

ST]MMARY
This study has provided some data on the

cholesterol content and fatty acid composition of
some local foods, both raw as well as ready-to-eat
meals. A gas-liquid chromatographic procedure
has been used. The results obtained were
discussed with reference to the contribution of
cholesterol and fatty acids to the Malaysian diet.
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1. Dumpling - big 0.60 - 0.70

Appendlx I

Doecrlptlon of rcady-to-eat mealr anelyccd

lngredients

wheat flour, pork, chicken,
half-boiled egg

Remark

usually eaten by Chinese for breakfast
or tea-break

Cost perserving
(in M$)

2. Dumpling - char siw 0.30 wheat flour, roasted pork (lean) as above

3. Dumpling-sang yoke O.3O wheat flour, pork as above. Size and ingredients similar to (2).

Differ from (2) only in the way the pork is
prepared

4. Lor mai kai 0.50 glutinous rice, roasted pork, chicken,
sometimes mushroom

the Chinese usually consume this either for
breakfast or tea. Usually served in the same
stall selling dumplings

5. Fried kueh tiau 0.80 kueh tiau (rice flour noodles), egg, cockle-
shells, /au-gei (bean sprout, pork lard

may be taken for lunch; usually consumed
by the Chinese

6. Chicken rice 1.50 rice, chicken (leg meat), cucumber taken for lunch,/dinner by all races

7. CharSimice l.00 nce, char sim (roasted pork-lean),
cucumber

another popular quick lunch/dinner; only
by non-Muslims, especially Chinese

8. Fried rice 1.50 rice, pork, shrimps, green-peas, egg,
spring onion. (ingredients can vary
considerably in different eating places)

serued for lunch/dinner, taken by all races.
For the Muslims, pork is replaced by other
meat

9. Frid kueh tiau (kong

foo chow-Cantonese
style)

10. Fried mee(Xukien
ciow - 

Hokkien style)

1.20

1.20

kueh tiau, pork, egg, prawns, vegetable

zee (noodles), pork, prawn, vegetables
I

popular among the Chinese, taken for
supper

supposedly introduced by the Hokkiensl
popular among the Chinese; taken for
supper. More non-Chinese (except Muslims)
are taking such foods introduced by the
Chinese

ll. Lup cheong
(Chinese sausage)

2.00 per 100 g
(price vary according
to type)

pork taken by the Chinese together with rice (e.g.

together with "char siew" in "char siew"
rice)

72. Curry laksa 0.70 - 0.90 cttty, mee, tau-fm-pork (soya bean curd),
cckle-shells, bean sprout, chicken

a widely eaten food, taken for
breakfast/lunch

13. Nasi lemak 0.60 - 0.80 rice (cooked with cconut milk), ikan bilis
(small anchovies), egg, swamp-cabbage,
cucumber, chilli, groundnuts

introduced by the Malays, now popular as a
food for breakfast/tea-bteak fot all races

74. Satay 0.20 per stick chicken meat (also available beeO; gravy
ofground pea nuts and chilli.
(analysis includes gravy)

originated from the Malays. Much liked by
all races. As much as 10 sticks may be
taken for supper

15. Nasi beiyani 2.50 rice, chicken, green-peas, carrot served by Indian Muslims. Popular among
the Indians and Malays. Usually for
lunch/dinner

16. Fried mee-lndian 0.80
style

mee, egg, tau-kua (soya bean curd),
vegetable, tomato

17. Rendang hati 1.00 per plate
of 140 g

ox liver served by Malays/Indians. Taken with rice
(with other dishes, e.g. mutton curry,
vegetables, etc.)

as above18. Sambal udang 1.00 per plate
of 15O g

prams in chilli

19. Mutton curry 1.00 per plate
of 200 g

mutton, cooked in curry (pungent gravy of as above
coconut milk and chilli)

20. Thairuvaddai 0.,10 for two
vadai in
fermented milk
(total 25O g)

black grams, grounded and then roasted
in oil

the Indians like to take these for
breakfast/tea-breaks

21. Boli 0.25 each rice flour and green gram cooked in oil as above

22. Dosai with egg 0.40 each egg, rice flour and black grams fermented as above
and then cooked with oil

23. Dosai 0.20 each
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as abovead above except without egg

also sened by Indian Muslims. Usually
taken for breakfast by Indians and
Muslims. However, such Indian and Malay
foods are now also popular with the Chinese



APPendlx 2

ProrlnEte compocldon of rome Malayrtan rcady-to'eat mcalr

XArf OF FOOD

ln IOO 9 ( sdablc Portion ) In cach serving (cdible portion )

mor!tura

(9)
lai

(9)

prolcrn

(9)

carbohydrat.

(q)
ash

(9)

ca lo. r cs wcrqht

(9)

lal

(s)

calo.rcs

I Ouhplrng - b'9

ouhpl'^9 - char srew2

3. Ou,rpting - 3.n9 yol.

{ Lor mar kar

5 Fr'.d lu.h liau
cocflis

6 Chrclan ricr

, Chilk .ic.

E. F.iad .rc.
(chrna5. styl. )

9

t0.

It.

t2

r3.

t4.

t5.

l6

l7

l8

t9

20.

n.

22.

23.

Frrad luah tr&
( tno-I6-!Ei -

Canl6a3a lty'. )

Fri.d m.. (!g!!!lDg!t-
r Xolhan tlyl. )

Le ch.oq
TCE-m* srusrgr )

Crry lal3a

f,a3i lamal

::!r
Nati b.rirani

Frrad hac -
( Ind'an--Eiyle )

R.n<tang halr

lldton aurry

srb.l udeg

TharTuvaddai

Boti

oo$i rath .99

Oorai

49 1'
46 r-5r 2

3( 3

30 7-36 3

L67
11 t,-Lg 7

(9 6

47 6-53 r

6?0
66 3-67 9

66 9

64.6-60 I

63 3

60 3-6s 5

5( I

7L E

66./.-79 7

5e9
66 5-70 1

1L L

l3 4-t6 0

71 3

75.7-78 2

62 I
57.9-66 I

66 7

65 7

54 0-67 3

6

6 -6462

65 0
52 8-67 r

6E 7

67 1-10 2

?6 0
75 0-76 9

a72
8r'3-83.1

L25

70 r

1t 4

9 6- 13 4

!5 4

r.E-22 0

85
5.9-r2 I

50
3 2- 6I

97
8. 3 - r 1 7

(6
27- 62

65
2 r - r0 r

t3 2

55
2 3- 9 3

66
5r- 75

L3L
4t 8-44 3

6

5 4- 1

36
5- 5 7

r0 E

5-
6

2

90
I8- I2

8

I 98
t4 I

I7-r9 4

78
t,.1-ll 2

69
6 6- 7 r

8l

I6

07

9?
I8-10 I

65
I3- S 6

79
6 3-r0 0

55
4 3- 5I

5l
4 6- 5 6

64
6 0- 6 7

11
6 7- 7 3

12

38
3 0- 4 I

16
4 3- 5 0

225
20 6-25 E

35
3 2- 3I

46
t,.2- 5 3

8E

64
63.-64

66
6 s- 6 6

20'
r9 3-20 8

II
5 r-17 0

98
5 6-13 0

35
2 9- 4 0

?0

68

35

28 6

27 6-29 1

t3
r.2- l 3

40 5

37 5-12 6
1

I

35 7

34 r -37 0 I
I

I
3

I 7

38 I
3t, ? -1O 6 1

l

L
5

l 6

17 l l I

r5 8-r8 4 0 8-l /.

r9
2l I

22
l 0

1 8

224
20 1-213 1

I

0

235 3

'51
l/. I -t6 I

09
0 7 -r 0

r8 8

r7 4-r9 9
tt
1-l

t4 0

r3 0-15 4
31

4 9-61
il3

il 1-il 6
l

3

5

7

283
26 6-30 0

l0
0 9-r

12 1 3

21 L

22 7 -26.1

19 I

r8 0-20 r

41
2 3- 5 9

{3
3 8- 4I

39
2 8- 5 0

64
6 0- 6 ?

l0
0 9 -1 r

2t
l 6-2 5

2 0-2 2

20
1 5-2 \

26
2 2 -2 9

0
1

I I

5 09

l3

15

23 6

2L 2

255
239 - 271

3.: (
3il - 38r

25C

21t - 282

:21
215-230

171

r67-r89
151

r40-r69
11a

I 4/. - 205

125

89-r70

r53
140-r67

536
533 - 5/.2

il7
r09-r28

165

r37 - r93

r82

139 - r54

178 - 189

tl6
r63 - 189

t8B

r56 - 210

t23
103-r47

!0r
95 - 107

26?

228

117

t96
r73 -219

22 1

19 r-23 9

,l
63 - S2

!0 7

7 7-11 7

78

68- 90
6?

t 7 -1't .5

t?3
170 -180

88
5 1-1? 2

300

260 - 33r
?42

23 9-36 3

t4 3

8 8-19 0
3r5

307 - 325

329
310 -344

312

2t 0
7 0-31 3

51 7

662
518 -785

3( '15 7-t8 2

75I 485
L3 2-55 t,624 - 848

650
552 -73L

409
39 6-42 0

306
253 - 348

r0 r

5 2-15 0

353
( l0 st,crs )

380

L51

383 - 530
ll I

r0 3-r3 3

t25 3t5
3r r-32529? 3s3

r64
r35 - r92

ll 2

9 6-12 7

68

23 0

09

g1

195

132

49I
466 - 548

7 35
r96-255

r95
15L-25?

383
37r -39r

530
452 - 586

L76
45/.-5tI

571
479 -636

949

800
607 - 9il

1117

loL? -1302

752

707 - 800

177 -506

6L2

664
590 - 737

595
561 -628

163
143-182

221

113

t54

' rcan
" Range

Whara ranga 6ot gry.n. 3rn9l. analysr5 was pcrlormcd
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