
Food Consumption and Body Weight in Mice Treated with
Palm Oil–Derived Tocotrienol Rich Fraction (TRF)

Ahmed Atia1, Nadia Alrawaiq1 and Azman Abdullah1*
1Department of Pharmacology, Faculty of Medicine, Universiti Kebangsaan, Malaysia

Medical Centre (UKMMC), Jalan Ya'acob Latif, Bandar Tun Razak, Cheras, 56000
Kuala Lumpur, Malaysia

Abstract: The effect of palm oil-derived tocotrienol rich fraction (TRF) treatment on body
weight and food consumption in male ICR white mice was investigated in this study. Mice
were randomly divided into 4 groups (n=10 for each group). The first group is designated as
control group. The other three groups were given TRFby oral gavage at concentrations of 200,
500, and 1000 mg/kg respectively for 14 days. Mice were weighed twice weekly at the same
hour, and food intake was recorded daily. The results showed that administration of TRF at
different doses did not significantly affect body weight and food intake in mice.
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Introduction

Tocotrienols are hydrophobic fat-soluble compound that belong to the vitamin E family and has been
reported to possess a potent antioxidant activity1. The health benefits of tocotrienols had been described by
various studies2-4. Vitamin E consists of two major homologous subgroups i.e. tocopherols (TP) and
tocotrienols (T3). Both tocopherols and tocotrienols are structurally identical compounds in that they have a
chromanol nucleus, which is the site for their potent antioxidant activities, however, they differ at the molecular
tail section5. Tocopherols and tocotrienols are further subdivided into alpha (α), beta (β), gamma (γ) and delta
(δ) tocopherols and alpha (α), beta (β), gamma (γ) and delta (δ) tocotrienols, depending on the numbering and
location of methyl substitutions on the chromanol ring6.

Tocotrienols are distributed throughout the body via the bloodstream and accumulate in many tissues
such as adipose tissue, heart and skin. The absorption of vitamin E depends on lipid intake and the secretion of
bile and esterases7. The excretion of bile, which is produced by the liver, generally depends on the level and
type of dietary fat consumed, and reports have clearly identified that tocotrienol absorption is reduced in
individuals who are fasting compared to individuals who are fully fed8. Palm oil had been shown to increase
bile excretion and micelle formation, which enhanced the absorption of tocotrienols. This is partly due to the
high fatty acid composition present in palm9. All isomers of vitamin E are metabolized by omega oxidation
followed by beta oxidation. Omega oxidation is mediated by xenobiotic metabolizing enzymes, cytochrome
P450(CYP450) enzymes, which are often regulated by their substrates themselves10.

Vitamin E is widely distributed in natureand is found in many lipid-rich plant and vegetable oils.
Tocopherols are present in corn, olive, peanut and sunflower seeds11. Tocotrienols can be found in rice bran,
palm and annatto oil12. The ratio of tocopherols to tocotrienols in rice bran, palm and annatto oils are 50:50;
25:75 and 0.1:99.9 respectively13. A standardized palm oil tocotrienol-rich fraction (TRF) consists mainly of a
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mixture of α, γ, δ-tocotrienols (68%) and α-tocopherols (32%) (Table 1), and can be obtained from palm oil
after esterification and following distillation, crystallization, and chromatography14.

Vitamin E had been reported to affect body weight in multiple studies conducted in mice15-18. However,
no studies have been done to see the effect of different doses of palm TRF on body weight. Therefore, we
undertook this study in order to observe the effect of different doses of palm TRF on body weight and food
consumption in mice.

Table 1 Composition of the palm-derived TRF Gold Tri E 70

TRF composition Concentration
mg / g

Percentage
%

α-tocotrienol 205.1 26.76 %

β-tocotrienol 32.9 4.29 %

γ-tocotrienol 249.8 32.60 %

δ-tocotrienol 119 15.53 %

α-tocopherol 159.5 20.81%

Source: Adapted from Lim et al. 2013 [20].

Material and Methods

Animals

Male ICRwhite mice (25–30 g) obtained from Universiti Kebangsaan Malaysia animal house, were
used in this study.There were a total of 40 mice tested. All mice were individually housed in clean
polypropylene cages ina well-ventilated room with 12 hour light-dark cycles. Animals were treated in
compliance with Animal Ethics Committee of the Universiti Kebangsaan Malaysia (UKMAEC).

Body weight, fluid and food intake

Mice were weighed twice a week at the same hour, at the beginning and end of each week. All mice
had access to water and pelleted chow diet (Gold Coin, Klang, Selangor, Malaysia)(Table 2). Food intake was
recorded daily by weighing the food given and the foodremaining and correcting for the food spillage. Faecal
weight and urinevolume were also measured.

Treatment of palm TRF in Mice

Mice were divided into four groups. In the first group (n = 10), which is the control group, mice were
given distilled water (0.1 mL) by oral gavage. In the second group (n = 10), mice were administered a low dose
of 200 mg/kg TRF (0.1 mL) by oral gavage. In the third group (n = 10),mice were administered a medium dose
of 500 mg/kg TRF (0.1 mL) by oral gavage. In the fourth group (n = 10) mice were administered a high dose of
1000 mg/kg TRF (0.1 mL) by oral gavage. All treatments lasted for 14 days, and this duration represent sub-
chronic administration in human.

Statistical Analysis

Statistical analysis was conducted using the SPSS software version 22. Results are expressed as mean ±
SEM, and Student’s t-test was used for statistical significance. The results were considered statistically
significant when P < 0.05.
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Table 2. Approximate composition of mice feed

(By courtesy of Gold Coin, Port Klang, Selangor, Malaysia)

Results

Effect on body weight

The effects of different doses of palm TRF on body weight gain in mice are presented in Table 2.There
was no statistically significant difference in mean body weight at the start and at the end of the experiment. All
the mice in palm TRF 200, and palm TRF 500 groups gained weight (7.71 % and 4.57% increase, respectively),
but the increase was not statistically significant as compared to controls. However, palm TRF treated group at
dose of 1000 mg/kg exhibited decrease in weight gain (3.51% decrease), but it was also not significant as
compared to control group (Fig. 1).

Fig 1. Changes in Body weight of mice exposed to TRF at different concentrations.
Abbreviations: C, control group; T200, TRF at dose 200 mg/kg; T500, TRF at dose 500 mg/kg;
T1000, TRF at dose 1000 mg/kg; IBW, initial body weight; FBI, final body weight.

Food Intake

Mean daily food intakes ranged from 1.4 ± 0.1 g/mouse to 6.0 ± 0.3 g/mouse. In most of the
groups, food intake was continuously distributed and were close to the overall group mean (3.8 ± 0.1
g/mouse, n = 40).The daily food intake of mice supplemented with tocotrienol at different doses did
not differ significantly from that of the control mice (Table 3).

Contents Composition % w/w
Crude protein (min) 20.0
Crude fibre (max) 5.0
Crude fat (min) 2.5
Moisture (max) 13.0
Ash (max) 7.0
Calcium 0.7-1.4
Total phosphorous 0.6-1.2
Nitrogen-free extract 51.0
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Table 3. Body weight and food intake in control and experimental mice

Groups Body weight Food intake(g/bw/day)
Initial (g) Final (g) % Change

Control 30.80±0.9 34.90±1.0 + 13.31% 4.46±0.5
T200 31.10±0.7 33.50±0.6 + 7.71% 4.39±0.5
T500 30.60±0.8 32.00±1.1 + 4.57% 3.80±0.5
T100 31.30±0.6 30.20±1.1 - 3.51% 3.05±0.5

Discussion

Food intake and body weight of male mice treated with different dose of TRF (200, 500, and 1000
mg/kg) were determined in this study. Our data showed gradual increase of body weight (7.71 % and 4.57%
increase, respectively), except for 1000 mg/kg TRF treated group, which exhibited slight loss of body weight (-
3.51%) but was still not statistically significant compared to controls. Furthermore, the daily food intake of
mice supplemented with TRF at different doses did not differ significantly from that of the control mice.

Other studies had reported that vitamin E affected mice body weight. Administration of 500 µg/g DL-α-
tocopherol acetate or a control diet containing 30 µg/g of vitamin E had been found to increase mice body
weight significantly15. In another study, female mice supplemented with α-tocopherol acetate solubilized in 1
ml of ether and 1 ml of ethanol at a concentration of 4.4 mg/g also significantly affected food intake and body
weight16. Supplementation of palm oil tocotrienol at a dose of 60 mg/kg to ovariectomized rats inhibited the
increase in rat body weight that is usually observed after ovariectomy, however, the daily food intake of these
rats did not differ significantly from that of the sham-operated group17. Moreover, Hsieh and Lin reported that
MRL/lpr mice supplemented with all-rac-α-tocopherol acetate at concentrations of 250, 375, and 500 µg/g had
no effect on feeding behaviour and body weight of mice18. Furthermore, the body weight was decreased in mice
fed with all-rac-α-tocopherol at dose of 100 IU/kg per day19.

In conclusion, the results of our study showed that administration of TRF at different doses did not significantly
affect body weight and food intake in mice. Morphologically, all our TRF treated mice seemed as healthy as
control mice. This suggests that TRF, even at higher doses (i.e 1000 mg/kg b.w.), was safe to be used and did
not have negative implications on the health status of healthy mice. However, further studies needs to be done
in order to investigate the impact of high doses of TRF on other health parameters.
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