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Effect of a palm-oil-vitamin E concentrate on the serum and

lipoprotein lipids in humans'-3
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ABSTRACT The effect of a capsulated palm-oil-vitamin E
concentrate (palmvitee) on human serum and lipoprotein lipids
was assessed. Each palmvitee capsule contains ~18, ~42, and
~240 mg of tocopherols, tocotrienols, and palm olein, respec-
tively. All volunteers took one palmvitee capsule per day for 30
consecutive days. Overnight fasting blood was taken from each
volunteer before and after the experiment. Serum lipids and
lipoproteins were analyzed by using the enzymatic CHOD-PAP
method. Our results showed that palmvitee lowered both serum
total cholesterol (TC) and low-density-lipoprotein cholesterol
(LDL-C) concentrations in all the volunteers. The magnitude
of reduction of serum TC ranged from 5.0% to 35.9% whereas
the reduction of LDL-C values ranged from 0.9% to 37.0% when
compared with their respective starting values. The effect of
palmvitee on triglycerides (TGs) and HDL-C was not consistent.
Our results show that the palmvitee has a hypocholesterolemic
effect. Am J Clin Nutr 1991;53:1027S-30S.
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Introduction

Plasma cholesterol has been shown to be a major risk factor
in the development of atherosclerosis and cardiovascular dis-
eases. A high plasma cholesterol concentration is associated with
a higher risk of cardiovascular diseases (CVD) (1-4). Reducing
plasma cholesterol concentration is generally considered an ef-
fective measure for reducing the risk of CVD (5, 6). The reduction
of plasma cholesterol concentration can be achieved by admin-
istering hypocholesterolemic substances and by controlling di-
etary fat intake.

Palm oil is very rich in tocopherols and tocotrienols (7, 8).
Tocotrienols are structural analogs of tocopherols and are present
in palm oil in higher concentrations than are seen in any other
fats and oils (9). Recently, Qureshi et al (10) showed that to-
cotrienols isolated from barley flour inhibited the activity of 3-
hydroxy-3-methylglutaryl coenzyme A reductase (HMGR) in
chickens.

A palm-oil-vitamin E concentrate (palmvitee) in gelatin cap-
sules was recently prepared by the Palm Oil Research Institute
of Malaysia (PORIM). Each capsule contains ~18, ~42, and
~240 mg of tocopherols, tocotrienols, and palm olein, respec-
tively. In view of the findings of Qureshi et al (10), it was of
interest to investigate the effect of palmvitee intake on human

serum and lipoprotein lipids, and the results of that study are
reported in this communication.

Subjects and methods

Materials

Palmvitee in gelatin capsules was provided by PORIM. En-
zymatic cholesterol estimation kits for serum total cholesterol
(TC), total triglyceride (TG), and lipoprotein cholesterol analysis
were obtained from E Merck, Darmstadt, FRG.

Human subjects

Apparently healthy male and female human volunteers were
recruited from the staff and students of the Medical Faculty,
University of Malaya. No age or body-weight limits were im-
posed, but volunteers on any medication were excluded from
the study. The study procedures were approved by the ethics
committee on human experimentation of the Faculty of Med-
icine, University of Malaya.

Preliminary study

Nine apparently healthy volunteers were involved. Each vol-
unteer took one capsule of the palmvitee per day for 30 d. At
the end of the feeding trial, an interview was conducted to see
if the volunteers complied to the feeding schedule. Ten milliliters
of overnight fasting blood was taken from each individual before
and after the experimental period. Sera were prepared by cen-
trifugation of the coagulated blood at 2000 X g for 20 min at
room temperature and were stored at —20 °C until analysis.
Serum total cholesterol concentration was determined by the
enzymatic cholesterol oxidase, p-aminophenazone, peroxidase
(CHOD-PAP) method (Merckotest system, E Merck).

Follow-up study

Twenty-two apparently healthy volunteers were involved in
the follow-up study. The same feeding protocol of palmvitee for
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TABLE |
Effect of palmvitee supplementation on serum total cholesterol
concentrations in adult males and females (study 1)

Group, subject, sex, age Starting Final
mmol/L
Group I (<5.20 mmol/L)
1,M, 40y 4.63 4.40 (—5.0%)*
2,M, 31y 4.65 4.21 (—9.4%)
Group II (5.20-6.18 mmol/L)
3, M, 48y 5.66 4.60 (—18.7%)
4, M, 43y 5.87 481 (—18.1%)
S,F, 28y 5.79 5.04 (—13.0%)
6,M, 54y 5.90 5.02 (—14.9%)
Group I (>6.21 mmol/L)
7,F, 23y 6.49 4.16 (—35.9%)t
8, M, 40y 8.09 5.43 (—32.9%)t
9, M, 54y 6.72 5.04 (—25.0%)t

* Percent difference between starting.
t Significantly different, P < 0.05.

each volunteer as in the preliminary study was followed. Blood
was taken and serum was prepared as described in the prelim-
inary study. However, in this follow-up study, the body weights

of the volunteers before and after the experimental period were
recorded. The serum TC, low-density-lipoprotein-cholesterol
(LDL-C), and high-density-lipoprotein-cholesterol (HDL-C)
concentrations were determined by the enzymatic CHOD-PAP
method as in the preliminary study. Serum TG was determined
by the enzymatic GPO-PAP method (Merckotest, E. Merck).

Statistics

A two-tailed ¢ test was used to assess the significance of dif-
ferences in serum and lipoprotein lipid concentrations before
and after the oral intake of palmvitee.

Results

On the basis of the starting serum TC concentrations, the
volunteers involved in this study were divided into three groups:
I, those with normal TC concentrations (< 5.20 mmol/L); II,
those with borderline-high TC concentrations (> 5.20 but < 6.18
mmol/L); and III, those with high TC concentrations (> 6.21
mmol/L). In our preliminary study, two volunteers had starting
TC values < 5.20 mmol/L (group I), four had starting TC values
> 5.20 mmol/L but < 6.21 mmol/L (group II), and three had
TC values > 6.21 mmol/L (group III).

Our results (Table 1) show that there was a reduction in the
serum cholesterol concentration in all the volunteers 30 d after

TABLE 2
Effect of palmvitee supplementation on serum cholesterol and triglyceride concentrations in adult males (study 2)
Body weight Total cholesterol Triglyceride
Group, subject, age Starting Final Starting Final Starting Final
kg mmol/L mmol/L
Group I (<5.20
mmol/L)
1,32y 63.3 63.9 4.86 4.42 (—9.0%)* 1.04 0.60 (—42.4%)
2,42y 64.2 61.8 4.66 4.34 (—6.7%) 0.89 0.93 (+3.8%)
3,42y 60.6 58.9 4.63 4.27 (—7.8%) 1.05 1.21 (+15.1%)
4,43y 83.7 84.6 442 4.01 (-9.4%) 1.74 2.69 (+54.6%)
Group II (5.20-
6.18 mmol/L)
5,43y 65.1 64.1 5.77 4.89 (—15.3%) 3.43 2.92 (—14.8%)
6,42y 62.7 61.1 6.00 5.61 (—6.5%) 1.38 1.69 (+23.0%)
7,43y 56.5 56.5 6.08 5.59 (—8.1%) 1.94 2.13 (+9.9%)
8,50y 76.7 75.5 6.16 5.82 (—5.5%) 3.15 2.83 (—10.0%)
9,42y 90.2 88.3 6.16 5.07 (—17.7%) 2.56 1.39 (—45.8%)
Group III (>6.21
mmol/L)
10,45y 73.3 70.8 6.52 5.17 (—20.6%) 1.02 1.14 (+12.2%)
11,32y 93.0 92.5 6.28 5.74 (—8.6%) 3.06 4.12 (+34.7%)
12,39y 75.2 74.3 7.60 5.22 (—31.3%)t 4.16 2.70 (—35.1%)
13,38y 69.7 69.2 6.52 4.84 (—25.8%)t 1.77 1.74 (—1.9%)
14,40y 70.3 68.7 6.80 5.59 (—17.9%) 0.89 1.52 (+70.9%)
15,45y 72.6 71.7 7.21 6.49 (—10.0%) 7.52 4.33 (—42.3%)t
16, 50 y 87.4 85.5 6.34 5.25 (—17.1%) 1.58 1.85 (+17.1%)
17,40y 56.3 55.7 6.85 6.00 (—12.5%) 0.91 1.08 (+18.5%)
18,43y 60.6 59.7 7.63 6.31 (—17.3%) 1.33 1.11 (—17.0%)
19,50y 83.2 81.3 6.83 6.46 (—5.3%) 3.57 2.41 (—32.6%)
20,46y 76.7 76.8 6.62 5.64 (—14.8%) 0.99 1.23 (+23.9%)
21,40y 84.3 83.7 11.25 9.67 (—14.0%)t 22.58 20.81 (—7.9%)
22,47y 70.7 69.6 11.82 9.13 (—22.8%)t 17.13 14.37 (—16.1%)t

* Percent difference from starting.
t Significantly different, P < 0.05.

800z ‘0€ aunr uo Aq 610 usle'mmm woly papeojumoq


http://www.ajcn.org

@ The American Journal of Clinical Nutrition

PALM OIL VITAMIN E AND SERUM LIPIDS 1029S

TABLE 3
Effect of palmvitee supplementation on serum LDL- and HDL-
cholesterol concentrations in humans (study 2)

LDL cholesterol HDL cholesterol
Subject Starting Final Starting Final
mmol/L
Group I (<5.20
mmol/L)
1 3.05 3.02 (-0.9%)* 1.09 1.16 (+7.1%)
2 3.05 2.28 (—25.4%) 1.21 1.27 (+4.3%)
3 2.74 2.61 (—4.7%) 1.03 1.03 (0.0%)
4 344 3.13 (-9.0%) 0.90 0.80 (—11.4%)
Group 11 (5.20-6.18
mmol/L)
5 4.34 3.28 (—24.4%) 1.11 0.83 (—25.6%)t
6 4.76 3.78 (-20.7%) 0.96 0.85 (—10.8%)
7 437 3.72 (-14.8%) 0.83 0.96 (+15.6%)
8 4.29 3.93 (-8.4%) 0.98 0.98 (0.0%)
9 4.66 4.03 (-13.3%) 0.88 0.78 (—11.8%)
Group III (>6.21
mmol/L)
10 4.55 3.46 (—23.9%) 1.42 1.19 (—16.4%)
11 5.17 5.07 (-2.0%) 0.72 0.65 (—10.7%)
12 5.71 4.32 (-24.4%)t 1.16 0.88 (—24.4%)t
13 473 3.52 (-25.7%)t 0.90 0.80 (—11.4%)
14 5.28 4.76 (—9.8%) 0.93 0.83 (—-11.1%)
15 5.77 5.27 (—8.5%) 0.90 0.78 (—14.3%)
16 4.16 3.85(-7.5%) 1.42 1.09 (-23.6%)t
17 4.86 4.40 (—9.6%) 1.34 1.40 (+3.9%)
18 5.59 3.52 (-37.0%)t 1.42 1.40 (—1.8%)
19 5.41 5.09 (=5.7%) 0.80 0.90 (+12.9%)
20 4.60 2.95 (—-36.0%)t 1.78 1.71 (—4.4%)
21 9.65 8.66 (—10.2%) 0.85 0.93 (+9.1%)
22 9.08 7.55 (—16.8%)t 0.90 0.83 (—8.6%)

* Percent difference from starting.
t Significantly different, P < 0.5.

taking the palmvitee capsules. The magnitude of reduction in
serum TC concentrations varied from 5% to 35.9% when com-
pared to their respective starting TC concentrations. The group
I volunteers, who had normal starting serum cholesterol con-
centrations, experienced only a small reduction (< 10%) in serum
TC concentrations, whereas the group II and group III volunteers,
who had borderline-high and high starting TC concentrations,
respectively, experienced a much greater reduction in serum TC
concentrations after taking the palmvitee capsules. The reduction
in serum TC concentrations for the group III volunteers was
statistically significant (P < 0.05), but the reduction in serum
TC concentrations in groups I and II was not statistically sig-
nificant. However, when the means of all the volunteers were
compared, the reduction in TC concentrations after taking the
palmvitee was highly significant (P < 0.01).

In the follow-up study, a larger group of volunteers was used;
of these, four were of the group I type, five of the group II type,
and 13 of the group III type. The body weights of the volunteers
were recorded before and after the experiment. Our results (Table
2) show that there was no significant change in the body weight
of the volunteers participating in this study. In this study more
detailed serum and lipoprotein lipid profiles were examined.
Our results (Table 2) show that all individuals taking the palm-
vitee capsules demonstrated a reduction in serum TC concen-
trations when compared with their respective starting concen-

trations. The magnitude of reduction in serum TC concentra-
tions ranged from 5.3% to 31.3%, which is comparable to that
obtained in the preliminary study. However, the responses of
the volunteers with normal (group I), borderline-high (group II),
and high TC (group III) concentrations to the palmvitee intake
were more variable when compared with those observed in the
preliminary study. Only 4 of the 13 hypercholesterolemic in-
dividuals showed significant (P < 0.05) reduction in TC con-
centrations after taking the palmvitee, whereas for the other vol-
unteers the reduction in TC concentrations was not big enough
to be statistically significant at the 5% level. However, when the
means of all the volunteers were compared, the overall reduction
in TC concentrations was significant (P < 0.01), as seen in the
preliminary study.

The effect of palmvitee on serum TG was less consistent be-
cause about half of the volunteers responded with increases
whereas the other half experienced decreases in serum TG con-
centrations.

All individuals showed a reduction in LDL-C concentrations
after taking the palmvitee capsules when compared with their
respective starting LDL-C concentrations (Table 3). The mag-
nitude of reduction in LDL-C concentrations was from 0.9% to
37%. Four individuals in group III showed significant (P < 0.05)
reduction in LDL-C concentrations after taking the palmvitee.
On the other hand, the effect of palmvitee on HDL-C concen-
tration was not consistent. Six out of 22 volunteers showed in-
creases, from 3.9% to 15.6%, whereas 14 individuals showed a
reduction of 1.8% to 25.6% when compared to their respective
starting HDL-C concentrations. Two individuals did not show
any change in their HDL-C concentrations.

Discussion

To differentiate the responses of various individuals to the
supplementation of palmvitee to their normal diets, the vol-
unteers involved in this study were divided into three groups
according to their respective starting TC concentrations, ac-
cording to the guidelines suggested by the report of the National
Cholesterol Education Program (11). The results from the pre-
liminary study (Table 1) and the follow-up study (Table 2)
showed that supplementation of one palmvitee capsule per day
to one’s normal diet for 30 d resulted in a reduction of one’s
serum TC and LDL-C concentrations. The reductions in serum
cholesterol and LDL-C concentrations were marginal in certain
individuals, whereas in others the reductions were quite sub-
stantial. Our results, therefore, indicate that palmvitee possesses
hypocholesterolemic effect on humans. The effectiveness of
palmvitee for the treatment of various types of hypercholester-
olemia under clinical conditions remains to be investigated.

Because the palmvitee used in our studies contains tocoph-
erols, tocotrienols, and palm olein, it is not possible at this stage
to ascribe the observed hypocholesterolemic effect of palmvitee
to the tocopherols, tocotrienols, or the palm-olein TGs. However,
earlier studies in humans demonstrated that tocopherol supple-
mentation to one’s diet had no effect on serum cholesterol con-
centration (12-16) or actually resulted in slight increases in serum
cholesterol concentrations in some individuals (17, 18). Hence,
it appears that the hypocholesterolemic effect of the palmvitee
could be due to the tocotrienols or the palm-olein TGs. Studies
in broilers (10) showed that tocotrienols isolated from barley
flour inhibited the activity of HMGR and cholesterol biosyn-
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thesis. Therefore, it is very likely that the hypocholesterolemic
effect of the palmvitee is exerted through the action of the to-
cotrienols.
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Yoke Ha.

References

Kannel WB, Castelli W, Gordon T, et al. Serum cholesterol, lipo-
proteins and risk of coronary heart disease: the Framingham Study.
Ann Intern Med 1977;74:1-12.

. Goldbourt V, Holtzman E, Neufeld HN. Total and high density

lipoprotein cholesterol in the serum and risk of mortality: evidence
of a threshold effect. Br Med J 1985;290:1239-43.

. Stamler J, Wentworth D, Neaton J. Is the relationship between serum

cholesterol and risk of death from coronary heart disease continuous
and graded? JAMA 1986;256:2823-8.

. Mannien V, Elo O, Frick H, et al. Lipid alterations and decline in

the incidence of coronary heart disease in the Helsinki Heart Study.
JAMA 1988;260:641-51.

. Iso H, Jacobs DA, Wentworth DD, Neaton JD, Cohen JD. Serum

cholesterol levels and six-year mortality from stroke in 350,977 men
screened for the multiple risk factor intervention trial. N Engl J Med
1989;320:904-10.

. Pyorala K. Dietary cholesterol in relation to plasma cholesterol and

coronary heart disease. Am J Clin Nutr 1987;45:1176-84.

. Jacobsberg B, Deldime P, Gapor AB. Tocopherols and tocotrienols

in palm oil. Oleagineux 1978;28:25-32.

8.

TAN ET AL

Gapor AB, Ong ASH. Protection of oils and fats against oxidative
deterioration with special reference to palm oil. PORIM Bull 1982;5:
39-46.

. Sundram K, Khor HT, Ong ASH, Pathmanathan R. Effect of dietary

palm oils on mammary carcinogenesis in female rats induced by
7,12-dimethylbenz(a)anthracene. Cancer Res 1989;49:1447-51.

. Qureshi AA, Burger WC, Peterson DM, Elson CE. The structure of

an inhibitor of cholesterol biosynthesis isolated from barley. J Biol
Chem 1986;261:10544-50.

. Expert Panel on Detection, Evaluation and Treatment of High Blood

Cholesterol in Adults. Report of the National Cholesterol Education
Program. Arch Intern Med 1988;148:36-69.

. Tsai AC, Kelly JJ, Peng B, Cook N. Study on the effect on mega-

vitamin E supplementation in man. Am J Clin Nutr 1978;31:831-
7

. Stampfer MJ, Willet W, Castelli WP, Taylor JO, Fine J, Hennekens

CH. Effect of vitamin E on lipids. Am J Clin Pathol 1983;79:714-
6

. Kesaniemi YA, Grundy SM. Lack of effect of tocopherol on plasma

lipids and lipoproteins in man. Am J Clin Nutr 1982;36:224-8.

. Ehnholm C, Huttunen JK, Kostiainen E, Likka M, Aho K. Vitamin

E does not influence plasma lipoprotein metabolism in healthy sub-
jects with normal nutritional status. Clin Chim Acta 1982;121:321-
5

. Schwartz PL, Rutherford IM. The effect of tocopherol on high density

lipoprotein cholesterol. Am J Clin Pathol 1981;76:834-44.

. Chase HP, Dupont J, Mathias MM. Vitamin E and diabetes mellitus.

Pediatr Res 1980;14:569(letter).

. Howard DR, Rundell CA, Batsakis JG. Vitamin E and serum li-

poproteins: a non-correlation. Am J Clin Pathol 1982;77:243-4.

800z ‘0€ aunr uo Aq 610 usle'mmm woly papeojumoq


http://www.ajcn.org



