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Abstract. The objective of the present study was to develop an experimentally obese mice model
and to investigate antiobesity and body weight reducing effect of Fortunella japonica peel extract
fractions.

Male muce (AMus musculus, Swiss race weighed at 14-15g) purchased from National Institute of Hygiene
and Epidemiology (NIHE) were divided into 5 groups in which, the first group was fed with normal pellet
diet (NPD) (Standard chow from NIHE), and other groups (2-S groups) were fed high fat diet (HFD)
containing 58% calories as fat for a penod of 15 days.

The HFD mice exhibited significant increase in body weight about 44% as compared to NPD
group at that time (p< 0.05). Besides, the HFD mice showed significant increase in blood total
cholesterol, blood triglyceride LDL and glucose concentrations to be 32.20%, 44.0%, 57.50% and
24.60% respectively as compared to NPD muce. In addition, the effects of daily repeated oral
admunistration for 8 days of 800 mg/kg of ethylacetate, chloroform and ethanol extract fractions
from Fortunella japonica peels were studied. The obtained results showed that the body weights
of HFD> mice treated by different extract fractions were reduced by 9.2% (for ethylacetate extract),
8.2°, (for choluroform extract) and 4.7% (for cthanol catract) as compared to vehicle (control,
obese mice were treated by water replaced the extracts (p<0.05).

Besides, HFD mice treated by different extract fractions exhibited significant decrease n
blood total cholesterol to 13.2% (for ethanol extract), 1.4% (for chloroform extract), 0.7% (for
ethylacetate), in triglycerid 13% (for ethanol extract), 15.2% (for chloroform extract), 16.2% (for
ethylacetate extract), in glucose 0.9% (for ethanol extract), 23% (for chloroform), 18.5% (for
ethylacctate extract) as compared to control (p<0.05).

Keywords: Anti-obesity, Fortunella japonica, expenimentally obese mice.

1. Introduction

Obesity can be considered as an abnormal
state of hpid metabolism and increasing 1n
developed and even developing countries. The
fact that the obesity explosion significantly
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increases the nsk of developing various live-
threatening diseases, including type II diabetes,
hypertension, coronary heart diseases stroke
and certain cancers [1,2]. The worldwide
prevalence of obesity in adults is currently
estimated to exceed 300 million [3]. Although
altering eating and activity behavior, lifestyle is
the  comerstone  of  anti-obesity  the
pharmacotherapy for obesity 1s necessary.
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However, most of the medications listed by
United States Food and Drug Administration
(FDA) were only approved for short-term use
because patient’s complications to drug therapy
usually were exhibited [1,3]. One of the novel
strategies for anti-obesity 1s to exploit the
natural products from traditional medicinal
plants in form of plant extracts or functional
food. However, pharmacological and action
mechanisms investigations of natural compounds
oriental remedies were limited [2,4-6].

For a long time, the mandarin (Fortunella
japonica) is used to prepare traditional remedies
for treatment of respiratory and digestive
diseases, but its anti-obesity effect is not
studied yet. In this report the anti-obesity effect
of Fornunella japonica peel extract was studied
on experimentally obese mice.

2. Materials and methods

» Mandarine (Fortunella japonica (Thunb)
Swingle Rutaceae) peels were collected from
plants grown in Hanoi.

» Characterization of some compounds was

carried out by specialized techniques as specific
colour reactions: shinoda, vanilin/lICL, etc. and

thin layer chromatography on silicagel shects
(Merck Flufolien 60 F254) with solvent system
including  Toluen/ethylacetate/acetone/formic
acid (5/3/1/1) ratio.

* Quantification of total phenolic
compounds was carried out by Folin-ciocalteau
technique (Orthofer et al, 1999).

= Determination of some blood biochemical
data such as: glucose, cholesterol, trniglycerid,
HDL and LDL concentrations was carried by
Olympus Analyzer, Japan

= The obtained data were calculated by
biological statistics with MS-excel.

3. Results and discussion

Extraction process of natural products from
F.indica peels

Using the solvents such as ethanol (EtOH),
n-hexan, chloroform (CHCI3), -ethlacetate
(EtOAc) and water, we designed the process of
natural product extraction from Fortunella
japonica peels [7]. The scheme of extraction

process was reprented in the Figl.
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Fig.1. Process of isolation of natural products from Mandarine peels.
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The cthanol extract fraction obtained from
500g of dry peel powder were concentrated in
vacuum (151.2g) to preprare the different
fraction concentrates such as n-hexan,
chloroform, ethylcetate and water. The resuls
show that natural products of two extraction

fractions of n-hexan and water were recovered

highly 15.1g (3.02% of dry peel powder),
11.35g (2.27% of dry peel powder) respectively
(Fig. 1). In order to analyse the natural product
composition from extraction fractions we used
the specific reactions. The results were
represented in the table 1.

Table 1. Characterization of natural products from Fortunella japonica peel extract fractions
by specific reactions

Compound
Compounds Specific reaction Ethanol fraction W hexan  Cloroform Ethylacetate
B fraction  fraction fraction
Fl d Shinoda + - + +
avonot sto4 P + + Y
Catechin Vanilin/HCI + + + +
. Vanilin/H>SO + ks +
Phenolic : 2>+4 *
Tannmn Lead Acetate ++ = ++ ++
Gelatin/NaCl + - + +
Other 10% NaOH + + + ++
Polyphenol 5% FeCl3 ER + +b +++
Glycoside Keller-killian + - - -
Vans-Mayer + + - -
Alkaloid Bouchardat + + + -
Dragendroff ++ + ++ -

(+) posttive level

The results listed 1n the table 1 show that
the compositions of natural products from
Fortunella japonica peel extract fractions
consist of phenolic, glycoside and alkaloid
compounds. However, phenolic compounds as
flavonoids, tannin, catechin and alkaloid were
found principally in ethanol, n-hexan and
chloroform fractions. Especially, there is no
alkaloid 1n the ethylacetate fraction.

To determine relatively the composition of
natural compounds we used the technique of
thin layer chromatography on Silica gel sheets
(Merck, Flufolien 60.F254) with solvent system
including toluen / ethylacetate / acetone /

formic acid (5/3/1/1 ratio). The results show
that mandarine peel extract fractions were
composed froml2 to 16 bands of natural
products (Fig.2).

Using the technique of Orthofer et al (1999)
for quantification of phenolic compounds, we
have determined polyphenols content of
mandarin peel extract fractions. (Table 2)
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(1) Ethylacctate fraction
(2) n-hexan fraction

(3) Chloroform fraction
(4) Total cthanol fraction

Fig. 2. Thin layer chromatography on silica gel sheet
by solvent system: Toluen-ethylacetate-acetone-
formic acid (5:3:1:1).

lable Z. lotal polyphenol content of the
concentrated fractions by Folin-Ciocalteau
technique [8]

Polyphenol content, % of dry polyphenols

Fractionsdry weight compounds
(mg)

EtOH 1,426.6 100

n-hexan 195.2 13.68

CHCly 5772 40.4

EtOAc 580.2 40.6

Water 73.6 5.1

The results listed in the Table 2 show that
ethylacetate and chloroform fractions expressed
the highest concentrations of phenolic
compounds, from 5.802 to 5.772 respectively
(% dry polyphenol compounds).

Designing the model of experimentally obese
mice

The mice, Mus musculus Swiss strain, were
weighed at 14-15 grams were divided into 6
lots (6 mice/lot repeated three times)

+ Lot 1: control, mice were fed with
standard diet (National Institute of Hygiene and
Epidemiology, Hanoi)

+ Lot 2 — 6: mice were fed with high lipid
diet (HLD).

The composition of high lipid diet
calculated by National Institute of Nutrition
was represented in the Table 3.

Table 3. Composition of high lipid diet

Composition %
Carbohydrate 30
Lipid 35
Casein 25
Cholesterol 3
Vitamin and minerals 3
Other compounds 4

Fistly, the body weight of experimental
obese mice was determined in conpansion with
control mice (fed standard diet). The obtained
result was represented in the Fig.4
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Fig. 3. A diagrammatic representation of weight increase of experimentally obese muce
fed with high lipid diet after 15 days.

The results obtained from the model of
experimentally obese mice in the figure 4 show
that the body weights of experimentally mice
fed with high lipid diet for 15 days increase
clearly from 158.3%4 to 174.8% comparcd with
the first day. While, the body weight of control
mice fed standard diet only increases 88.3%
(Fig. 3)
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In order to demonstrate the disorder of lipid
metabolism of experimentally obese mice we
have proceeded to analyze blood lipid
compositions of expenmentally obese mice
micc. The results

comparcd  to  control

represented in the fig. 4 show that:
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Fig. 4. Diagrammatic representation of glucose and lipid concentration of normal and obese mouse blood.
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* The blood glucose concentration of obese
mouse increases 24.6% compared with normal
mouse

® The blood total cholesterol concentration
of obese mouse increases 32.2% compared with
normal mouse

= Blood HDL of obese mouse decreases
30.1% compared with normal mouse

= Blood LDL of obese mouse increases
especially 57.5% compared with normal mouse

Therefore, the blood lipid data indicated
that the experimentally obese mice suffered
from lipid metabolism disorder.

In order to treat the obese mice, we have
designed the experimental schema for daily
repeated oral administration (8 days) of
Fortunella japonica peel extract fractions
(800mg extract concentrace/kg).

The experimental schema was presented in
the following:

+ Lot 1: Control mice fed with standard
diet and drinking water ad libitum

+ Lot 2: Obese mice treated with ethanol
fraction and drinking water ad libitum

| 50

4030 4001
40

Body ueight (g)

Lot 1 Lot 2 Lot3
| (BC-) (E10H) (CHQO3)

+ Lot 3: Obese mice treated with
chloroform fraction and drinking water ad
libitum

+ Lot 4: Obese mice trcated with
ethylacetate fraction and drinking water ad
libitum

+ Lot 5: Obese mice treated with
metformin (500mg/kg) and drinking water ad
libitum

+ Lot 6: Obese mice fed normal dict and
drink water (no treatment) and drinking water
ad libitum

The results obtained show that the effect of
daily repeated oral administration of mandarin
peel extracts was prove clearly on decrease of
body weight of obese mice.

- The body weight of all the obese mice
treated mandarine peel extracts decreases from
4.7% t0 9.2%.

- Lot 5 used Metformin decreased 9.1%
(Drug Metformin has effect on decreasing body
weight and blood hipid, FDA).

- Lot 1 and lot 6 did not treated with
mandarin peel extracts were expressed the
increase of body weight from 4% to 9.5%.
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W First day before treatment & After 4 treated days & After 8 treated days l

Fig. 5. Cffect of repeated oral administration (8 days) of Fortunella japonica peel extract fractions
(800 mg extract concentrace ’kg) on body weight of mice.
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In addition, the effect of mandarin peel triglyceride concentrations was demonstrated
extracts on blood glucose, total cholesterol, clearly (fig.6, fig.7 and fig.8).
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Fig. 6. Effect of repeated oral administration (8 days) of Fortunella japonica peel extract fractions
(800 mg concentrate/kg) on blood glucose concentration.
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Fig. 7. Effect of repeated oral administration (8 days) of Fortunella japonica peel extract fractions
(800 mg concentrate/kg) on blood cholesterol concentration,
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Fig. 8. Effect of repeated oral administration (8 days) of Fortunella japonica peel extract fractions
(800 mg concentrate’/kg) on blood triglyceride concentration.

Especially, the effect of daily repeated oral
administration (8days) of mandarin peel
extracts on blood glucose concentration was
proved clearly: Lot 3 decreases 23%
(Chloroform fraction), Lot 4 decreases 18.5%
(ethylacetate fraction) (fig 6)

4. Conclusions

Natural products from Fortunella japonica
peel extracts consist of essentially polyphenol
compounds, especially flavonoid.

The model of experimentally obese mouse
(Mus musculus Swiss strain) was established
based on high lipid diet for 15 days. The results
show that body weight, blood lipid
concentration such as total cholesterol,
triglyceride and LDL of experimentally obese
mice increase clearly compared to control mice

Effect of repeated oral administration in 8
days of Fortunella japonica peel extract
refractions  (800mg  concentrate/kg) on
decreases of body weight, blood glucose and

lipid  concentration  was  proved in

experimentally obese mice.
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Tac dung chdng béo phi va giam khéi luong co thé ciia cac
phan doan dich chiét vé qua quat canh (fortunella japonica)
trén chudt béo phi thuc nghiém

?5 Ngoc Lién, Nguyén Thay Quynh,
Nguyén Hoang Quang, Nguyén Thi Thanh Ngan

Khoa Sinh hoc, Truwcng Dai hoc Khoa hoc Tw nhién, DIHQGHN, 334 Nguyé-n Trai, Ha Noi, Viét Nam

Muc dich caa nghién ciru nay la phat trién mot mé hinh chugt béo phi thuc nghi¢m dé nghién ctru
tac dung chéng béo phi va giam khéi lugng co thé ciia cac phan doan dich chiét tir vo qua quat
(fortunella japonica)

Chudt dye (Muss musculus, ching Swiss)khéi lugng 14 15g duge mua cia vién V§ sinh Dich té
Trung wong dugc chia 1am 5 nhém trong d6 nhém 1 an thic dn tiéu chuan binh thuong (NPD) cua
vién V¢ sinh Dich té Trung uong. Céc nhom tir 2 dén 5 duge an bing thic an ham lugng chat béo cao
(HED) chira 58% calorie la chét béo duo’c nuodi trong thoi gian 15 ngay. Chudt an HFD biéu hién tang
trong lugng co thé (44%) co y nghia thong ké so vai chugt an NPD, véi p < 0,05. Ngoai ra chudt dn
béo da duge ching minh 1a c¢6 ndng dé cac chi sé lipid mau ting Ién nhu cholesterol tng so,
triglycerid, LDL tuong img la: 32,2%, 44%, 57,5%, dong thoi co rdi loan trao di gluxit dugc biéu
hién néno do Blucose mau tang 24,6% so vdi chudt dung thirc dn chuan. Tiép theo chu()t béo phi dugc
diéu tri lap lai hing ngay trong 8 ngay bing 85mg/kg thé trong cac phan doan diét ethylaxetat,
chloroform va ethanol. Nhirng két qua chung minh rang: khdi lugng cua chudt béo phi duge diéu trj
bang cic phin doan dich chiét & trén déu giam xudng twong (ng la 9,2% (dbi vai phin doan
ethy laxetat), 8 ,2%(d6i véi phan doan chlorot"orm) va 4,7% (ddi voi phan doan ethanol) so vai nhom
chugt kiém tra (an thirc dn chuan) chi uong nudc cat véi d khac bi¢t p < 0,05. Ngoax ra cac chi s6 mo
méau ctia chudt béo phi duge diéu tri bing cac phan doan dich chiét khac nhau déu giam xubng nhu
cholesterol tong sé giam 13,2% (ddi voi dich chiét ethanol), giam 1,4%, (d6i v&i dich chiét
chloroform), 0,7% (d46i véi ethylaxetat) va triglycerid giam 13% (dbi vé6i dich chiét ethanol), giam
15,2%(dbi voi dich chiét chloroform), giam 16,2% (d6i véi ethylaxetat). Dic biét 1a & cac chudt béo
phi ham lugng glucose mau giam xudng & hai phar doan djch chiét ethylaxetat va chloroform tuong
ing 13 18,5% va 23%.



