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Abstract: An attempt has been made to compare the nutritional quality between naturally
occurring conjugated octadecatrienoic fatty acid with trans configuration and the trans fatty acids
being produced in hydrogenated fats. The karela seed oil (Momordica charantia) (29.2% trans
isomer) was used as the source of conjugated trienoic trans fatty acid and hydrogenated fat for
trans fatty acid (39.5%). The two fats were fed to male albino rats (Charles Foster strain) for four
weeks. Feeding experiment showed comparable results in terms of growth rate, food efficiency
ratio (FER) and serum lipid profile. In the third week the growth rate of rats fed hydrogenated fat
with trans showed a significant increase than the karela seed oil with trans conjugated trienoic
fatty acid fed group. Total cholesterol level of liver was significantly higher in rats fed karela
seed oil containing conjugated trienoic fatty acid with trans configuration. The phospholipid
content of heart and brain of rats fed karela seed oil was significantly higher than the
hydrogenated fat with trans fed group.
Key words: conjugated octadecatrienoic fatty acid, Momordica charantia, trans fatty acid,
hydrogenated fat

1

Introduction

Trans fatty acids (TFA) are unsaturated fatty acids
invariably formed during industrial hydrogenation of
triglyceride oils. Hydrogenated fats for use in shortening, cooking fat and margarine products are produced
by partial and selective hydrogenation of liquid oils
such as sunflower, rapeseed, cottonseed rice bran oil
and palm olein and constitute 30-60% of TFA, depending on the nature of the liquid oils.
The seed oils of some species of cucurbitaceae fami-

ly like Tricosanthes anguina commonly known as
snake gourd and T. diocia commonly known as parwal
and Momordica charantia commonly known as karela
contain about 30-60% of conjugated octadecatrienoic
fatty acid. The fatty acid in karela seed oil commonly
called a-elaeostearic acid which is 9 cis 11 trans 13
trans. This natural trans fatty acid is found in tung oil
(Aleurites fordii, montana) at 80% level. Karela seed oil
is not a normal vegetable oil for human consumption
but karela is a common vegetable in different parts of
the world.
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The metabolic effects of trans isomers are today a
matter of controversy generating diverse extreme positions in light of biochemical, nutritional and epidemiological studies.
Trans fatty acids of hydrogenated fat products have
been reported to contribute to several health problems
including thrombogenesis leading to coronary heart disease (1). In British and U.S. report from 1984-89 the
trans fatty acids were more or less acquitted of
unhealthy effects. During the last 5-6 years, investigations have been made on the connection between the
consumption of trans fatty acids and the occurrence of
coronary heart disease and the impact on the lipoprotein
level in plasma.
Nestel et al.(2) showed that the LDL-cholesterol is
raised in partially hydrogenated fats and oils and with
specified trans fatty acids than with the corresponding
unhydrogenated oils and the levels are marginally lower
than with highly saturated fats such as butter or palm
oil.
Less certain are the effects of trans fatty acids on
HDL-cholesterol lowering and Lp (a) concentration
(1,2). Most controversial is the alleged link between
trans fatty acid consumption and coronary heart disease
(CHD). Of some concern is that in the two most influential studies, by Ascherio et al. (3) and Willett et al.
(4) who ranked CHD risk by quintile and not in the
lowest quintile.
This would lead to the conclusion that eating around
3-4gm TFA daily is more protective against coronary
heart disease than eating none at all.
A study from England shows that there was again no
association between the trans isomers of oleic and
linoleic acids and sudden cardiac death (5). Wauben IP
et al. (6) illustrated that TFA combined with a marginal
EFA status do not affect growth or brain long chain
PUFA during pre and post-natal periods in B6D2F
mice. Vermunt et al. (7) showed that high trans alinolenic acid diet significantly increased plasma LDL :
HDL cholesterol and total cholesterol : HDL cholesterol ratios. Loi et al. (8) showed that dietary trans isomers of linolenic acid alter the fatty acid profile of rat
liver, platelet and heart tissues.
De Roos et al. (9) tested whether trans fatty acids and
saturated fatty acids had different effects on flow mediated vasodilatation (FMV), a risk marker of coronary
heart disease (CHD). Replacement of dietary saturated
fatty acids by trans fatty acids impaired FMD of the

brachial artery, which suggested increased risk of CHD.
In a recent study by Noguchi et al. (10) the dietary fat
from bitter gourd oil decreased the formation of 18:2 n6 and increased the concentration of 22:6 n-3.
In our previous observation (11) the nutritive value of
conjugated octadecatrienoic acid (C18:3 D9, 11,13 aelaeostearic acid) as occurred in karela seed oil has
been compared with linseed oil, containing non-conjugated octadecatrienoic fatty acid (C18:3 D9, 12,15 alinolenic acid). It has been observed that the concentration of total cholesterol, triglyceride, VLDL-cholesterol, LDL-cholesterol and LDL/HDL-cholesterol in
serum were significantly higher in karela seed oil than
in linseed oil. In another in vivo experiment on rats (12)
conjugated octadecatrienoic acid (C18:3 D9, 11,13 aelaeostearic acid) of karela seed oil has reduced plasma
and erythrocyte membrane lipid peroxidation at 0.5%
level in comparison with sunflower oil group.
By considering the controversial effect of trans fatty
acids interest has been generated to know whether the
natural trans fatty acid containing oil like karela seed
oil will behave in a similar fashion or in a different way
in comparison with hydrogenated fat containing artificial trans fatty acids. In the present study rats were fed
with two dietary fats (karela seed oil and vanaspati) for
six weeks and their growth rate and lipid profiles of
serum, heart, brain and liver had been compared.

2

Experimental

2･1 Meterials
Dietary fat sources : Oil was extracted from authentic karela (Momordica charantia) seed, obtained from
the local market at Calcutta, India, in a Soxhlet apparatus with food grade n-hexane. The oil after carefully
alkali refining and bleaching was stored under vacuum.
Conventional vanaspati, a proprietary brand (Dalda,
Hindustan lever Ltd., Kolkata, India), was used as control fat.
2･2 Analysis of Fat Products
The slip-melting point of vanaspati and karela seed
oil was determined by standard method (13). Gas-liquid
chromatography was employed for determining the
fatty acid composition of the two dietary oils after their
conversion into methyl esters (14). Trans isomer content in karela seed oil was determined by infra-red spectrophotometry according to Allen (15).
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ods, the lipid components such as total Cholesterol
(18), HDL-Cholesterol (19) Triglyceride (20), LDL
(21) and VLDL (22) of plasma were analyzed using
enzymatic kits supplied by Ranbaxy. By the same
methodologies total cholesterol (18), triglyceride (20),
phospholipid (23) and total lipid of brain, heart and
liver tissues were estimated. For statistical analysis of
result, student’s test (24) was performed.

2･3 Feeding Experiment
Animal experiments were designed and carried out as
per the reports published from the laboratory earlier
(11). Male albino rats of Charles foster strain (selected
for the authenticity of the strain) were housed in individual cages and were fed the dietary oils and fresh
water ad libitum. Daily food consumption and weekly
body weight gain were recorded. The feeding experiment was conducted to evaluate the dietary attributes of
the two dietary fats one containing conjugated linolenic
acid called a-elaeostearic acid which is a trans triene
and other containing trans monoene.
24 rats (70-80g body weight) were divided into two
groups each consisting of 12 rats having equal average
body weight. They were fed experimental diets composed of fat free casein, 18%; fat, 20%; starch, 55%;
salt-mixture 4% (composition of salt mixture No.12 (in
g) : NaCl 292.5, KH2PO4 816.6; MgSO4 120.3; CaCO3
800.8; FeSO4, 7H2O 56.6; KI 1.66; MnSO4.2H2O, 9.35;
ZnCl 2 0.5452; CuSO 4 .5H 2 O, 0.9988, CoCl 2 6H 2 O
0.0476 ) (16), cellulose 3%; one multivitamin capsule
(vitamin A I.P. 10,000 units, Thiamine mononitrate I.P.
5mg, Vit B I.P. 5mg, Calcium pantothenate USP 5mg,
Niacinamide I.P. 50mg, Ascorbic acid I.P. 400 units,
Cholecalciferol USP 15 units, Menadione I.P. 9.1mg,
Folic acid I.P. 1mg, Vitamin E USP 0.1 mg) per kg of
diet. The diets were adequate in all nutrients.
Rats were maintained on the above diets ad libitum
for 6 weeks. The amount of daily diet consumed by
each rat and weekly body weight gain were noted. Rats
were sacrificed under anesthesia, blood was collected,
and liver, heart, brain were immediately excised blotted,
and stored at deep freeze temperature (-20℃) for analysis.

3

3･1 Fatty Acid Composition
The fatty acid composition, the trans fatty acid content and the slip melting point of vanaspati (hydrogenated fat) and of karela seed oil are included in Table 1.
The slip melting point of vanaspati is 39.1℃ but that of
karela oil is 31.5℃. Karela seed oil has high melting
point due to its stearic acid (31.3%) and conjugated
octadecatrienoic acid (50.4%) having 58% of it in trans
configuration. Vanaspati has also high trans oleic acid
(39.5%).
3･2 Growth Rate
The growth rate of rats raised on the hydrogenated
fat (vanaspati) and natural trans fatty acid containing oil
(karela seed oil), as shown in Fig. 1 was nearly identical.
The hydrogenated fat control group showed a satisfactory growth promoting effect which agreed well with
the observation of Mattson (25), who suggested that
trans fatty acid dietary fat had little effect on growth.
3･3 Lipid Profile
The serum lipid profiles of rats (Table 2) did not
reveal any significant difference in the content of the
total cholesterol, HDL-cholesterol, VLDL-cholesterol,
LDL-cholesterol, triglycerides and LDL/HDL between
two dietary fats.
A significantly higher liver cholesterol was found in

2･4 Lipid Analysis
The total lipids were extracted from liver, brain, heart
with chloroform / methanol mixture and estimated
gravimetrically (17). According to the standard meth-

Table 1

Results

Fatty Acid Composition of Vanaspati and Karela Seed Oil.
Fatty acid composition, (w/w%)

Test fat

%Trans Slip Point
℃

C14:0

C16:0

C18:0

C18:1

C18:2

C18:3

Karela oil

―

2.4

31.3

8.0

7.9

*50.4

29.2

31.5

Vanaspati

1.0

29.6

11.0

49.7

8.7

―

39.5

39.1

*58% of conjugated triene
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Karela seed oil
Vanaspati

Time (Weeks)

Fig. 1 Mean Body Weight Gain of Rats Fed Vanaspati and
Karela Seed Oil at 20 % Level.

rats fed karela seed oil. Phospholipid content of brain
and heart was also significantly higher in case of the
karela seed oil fed group (Table 3).

4

Discussion

The primary purpose of the present study was to
obtain a comparative information on the nutritional
quality of natural trans in the form of conjugated triene
and the trans fatty acid formed by hydrogenation.
Karela seed oil contains in addition to trans structure
some amount of 18:2 (cis-cis) essential fatty acid and
shows a normal growth pattern which corroborates the
report of Alfin-Slater and Aftergood (26). The karela
seed oil though rich in conjugated fatty acid, showed no
significant difference in total cholesterol, LDL cholesterol, VLDL and TG of serum. This suggests that con-

Table 2
Test fat

jugated trienoic fatty acid, a-elaeostearic acid containing polyenoic trans and hydrogenated fat having isolated trans are more or less equivalent from the nutritional
point of view.
Our result showed similar effects of dietary conjugated trienoic fatty acid as indicated by lipid profiles of
serum presumably due to the adequate supply of essential fatty acid to both the groups.

5

Conclusion

Trans isomer fatty acids whether natural or polyenoic
in character or whether in the form of isolated trans as
occurring in modified fats like hydrogenated fats exhibit similar pattern of dietary effects.

Lipid Composition of Serum of Rats fed 20% Vanaspati and Karela Oil.

TC
mg/dl

HDL
mg/dl

Karela oil 101.82±9.51 31.68±3.78
Vanaspati 119.93±9.51 39.97±3.76

TG
mg/dl

VLDL
mg/dl

82.65±7.47
76.95±7.25

15.18±1.45
15.39±1.45

Values are mean±SEM, n = 12
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LDL
mg/dl

LDL/HDL

53.62± 6.08 1.83±0.28
64.57±11.91 1.89±0.52
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Tissue Lipid Profile of Rats Fed 20% Karela Oil and Vanaspati.

Table 3

Lipids(mg/g) in tissues

Weight of Tissue
% body weight

Total lipid

Liver
Heart

3.57±0.04
0.34±0.01

Brain
Liver
Karela Seed Oil
Heart
Brain

0.67±0.03
3.43±0.01
0.34±0.02
0.68±0.03

Test fat

Vanaspati

Organs

Total Cholesterol

Phospholipid

Triglyceride

49.99±3.17
54.06±3.8

1.85±0.17*
2.61±0.22

17.32±0.33
15.62±0.48**

13.05±2.43
8.24±1.71

78.67±4.15
44.71±1.15
55.23±3.89
91.52±5.57

12.97±1.2
2.29±0.19*
3.42±0.34
12.81±0.16

35.32±2.69***
18.26±1.73
26.42±2.09**
44.43±3.16***

0.00
8.24±1.71
10.32±1.27
0.00

Values are mean±SEM, n = 12
* Values are significantly different at p< 0.1.
** Values are significantly different at p<0.05.
***Values are significantly different at p<0.001
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