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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.

Ma e mice(Mus musculus, Swissracewe ghed a 14-15g) purchased from Nationd Inditute of Hygiene
and Epidemidlogy (NIHE) were divided into 5 groups in which, the firg group was fed with norma pedlet
dig (NPD) (Standard chow from NIHE), and other groups (2-5 groups) were fed high fa diet (HFD)
containing 58% cdaries as fat for aperiod 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 mice. In addition, the effects of daily repeated oral
administration 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 ethyl acetate extract),
8.2% (for choloroform extract) and 4.7% (for ethanol extract) 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 in
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
ethylacetate extract) as compared to control (p<0.05).
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1. Introduction

Obesity can be considered as an abnormal
state of lipid metabolism and increasing in
developed and even deveoping countries. The
fact that the obesity explosion significantly
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increases the risk of developing various live-
threatening diseases, induding type Il diabetes,
hypertension, coronary heart diseases stroke
and certain cancers [1,2]. The worldwide
prevaence of obesity in adults is currently
estimated to exceed 300 million [3]. Although
atering eating and activity behavior, lifestyleis
the cornerstone  of  anti-obesity  the
pharmacotherapy for obesity is necessary.


mailto:liendn@vnu.edu.vn

180

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 nove
strategies for anti-obesity is to exploit the
natural products from traditional medicinal
plants in form of plant extracts or functional
food. However, pharmacologica and action
mechanisms investigations of natura compounds
oriental remedies werelimited [2,4-6].

For a long time, the mandarin (Fortundla
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 Fornunela japonica ped extract was studied
on experimentally obese mice.

2. Materials and methods

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

8§ Characterization of some compounds was
carried out by specialized techniques as specific
colour reactions: shinoda, vanilin/HCL, etc. and
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thin layer chromatography on silicagd sheets
(Merck Flufolien 60 F254) with solvent system
including  Toluen/ethylacetate/acetone/formic
acid (5/3/1/1) ratio.

8§ Quantification of total phenalic
compounds was carried out by Folin-cocalteau
technique (Orthofer et d, 1999).

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

§ The obtained data were calculated by
biologica statistics with MS-excd.

3. Results and discussion

Extraction process of natural products from
F.indica peels

Using the solvents such as ethanol (EtOH),
n-hexan, chloroform (CHCI3), ethlacetae
(EtOACc) and water, we designed the process of
natural product extraction from Fortunela
japonica peds [7]. The scheme of extraction
process was reprented in the Fig.l
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Fig.1. Process of isolation of natural products from Mandarine peels.
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The ethanol extract fraction obtained from
500g of dry ped 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 ped powder) respectively
(Fig. 1). In order to analyse the natural product
compoasition from extraction fractions we used
the gpecific reactions. The results were
represented in thetable 1.

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

Compound
C . . -
ompounds Specific reaction Ethanol fraction " he>_(an CIor_oform Ethy! acetate
fraction  fraction fraction
A id Shinoda + - + +
avonoi HpSOy . N N s
Catechin Vanilin/HCI + + + +
Vanilin/lH,SO
Phenolic : anlinio=bg -+ * * +
Tannin Lead Acetate ++ + ++ ++
Gelatin/NaCl + - + +
Other 10% NaOH + + T s
Polyphenol 5% FeCl3 ++ + ++ +++
Glycoside Kdler-killian + - - -
Vans-Mayer + + + -
Alkaoid Bouchardat + + + -
Dragendroff ++ + ++ -

(+) positive leve

The results listed in the table 1 show that
the compositions of natura products from
Fortunella japonica ped extract fractions
consist of phenolic, glycoside and dkaloid
compounds. However, phenolic compounds as
flavonoids, tannin, catechin and akaloid were
found principally in ethanol, n-hexan and
chloroform fractions. Especidly, there is no
alkaoid inthe ethylacetate fraction.

To determine rd atively 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 a (1999)
for quantification of phenolic compounds, we
have determined polyphenols content of
mandarin ped extract fractions. (Table 2)
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(1) Ethylacetate fraction
(2) n-hexan fraction

(3) Chloroformfraction
(4) Total ethanol fraction

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

Table 2. Total 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
CHCl3 5772 40.4
EtOAc 580.2 40.6

Weater 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 repested three times)

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

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

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

Table 3. Composition of high lipid diet

Composition %
Carbohydrate 30
Lipid 35
Casain 25
Cholesterol 3
Vitamin and mineras 3
Other compounds 4

Fistly, the body weight of experimental
obese mice was determined in conparision 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 mice
fed with high lipid diet after 15 days.

The results obtained from the modd of
experimentaly 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% to 174.8% compared with
the first day. While, the body weight of control
mice fed standard diet only increases 88.3%

(Fig. 3)

In order to demonstrate the disorder of lipid
metabolism of experimentally obese mice we
have proceeded to andyze blood lipid
compositions of experimentally obese mice
compared to control mice The results
represented in the fig. 4 show that:

Glucosse Cholesterol

Blood glucose, cholesteral,
triglyceride, HDL, LDL (mmol/L)

2.68
1.85 113
HDL LDL

Triglycerid
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Fig. 4. Diagrammatic representation of glucose and lipid concentration of normal and obese mouse bl ood.
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8 The blood glucose concentration of obese
mouse increases 24.6% compared with normal
mouse

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

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

8 Blood LDL of obese mouse increases
especialy 57.5% compared with norma 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
repested ord administration (8 days) of
Fortunella japonica ped 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 trested with ethanol
fraction and drinking water ad libitum

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

+ Lot 4 Obese mice treated 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 diet and
drink water (no treatment) and drinking water
ad libitum

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

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

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

- Lot 1 and lot 6 did not trested with
mandarin ped extracts were expressed the
increase of body weight from 4% to 9.5%.
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Fig. 5. Effect 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 pee triglyceride concentrations was demonstrated
extracts on blood glucose, total cholesterol, dearly (fig.6, fig.7 and fig.8).
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Fig. 6. Effect of repeated oral administration (8 days) of Fortunella japonica pedl 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 pedl 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 pedl extract fractions
(800 mg concentratelkg) 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
pee extracts consist of essentially polyphenol
compounds, especially flavonoid.

The modd 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 tota cholesteral,
triglyceride and LDL of experimentaly obese
mice increase clearly compared to control mice

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

lipid  concentration  was in

experimentally obese mice.

proved
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Téc dung chong béo phi va giam khoi lugng co thé ciia cac
phan doan dich chiét vo qua quat canh (fortunella japonica)
trén chudt béo phi thuc nghiém

Db Ngoc Lién, Nguyén Thiy Quynh,
Nguyén Hoang Quang, Nguyén Thi Thanh Ngan

Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, PHQGHN, 334 Nguyén Tréi, Ha Ngi, Viét Nam

Muc dich cia nghién ciru ndy 1a phét trién mot mé hinh chudt béo phi thyc nghiém dé nghién ciru
téc dung chdng béo phi va giam khdi luong co thé ciia cic phan doan dich chiét tir vo qua quat
(fortunella japonica)

Chuot duc (Muss musculus, chung Swiss)khéi luong 14-15g dugc mua cia vién Vé sinh Dich té
Trung uong dugc chialam 5 nhém trong d6 nhdm 1 in thic an tiéu chuan binh thuong (NPD) caa
vién Vé sinh Dich t& Trung wong. Cac nhom tir 2 dén 5 duoc in bang thuc an ham luong chit béo cao
(HFD) chira 58% cal orie la chit béo dugc nui trong thoi gian 15 ngay. Chudt an HFD biéu hién tang
trong lugng co thé (44%) cb y nghia thong ké so véi chudt an NPD, véi p < 0,05. Ngoai ra chudt an
béo d& dugc chang minh 1a cd nong do cac chi sd lipid mau ting Ién nhu cholesterol tong s,
triglycerid, LDL tuong ung l& 32,2%, 44%, 57,5%, dong thoi ¢ réi loan trao doi gluxit dugc biéu
hién ndng d6 glucose mau ting 24,6% so véi chust ding thic an chuan. Tiép theo chudt béo phi dugc
diéu tri lap lai hing ngay trong 8 ngdy bang 85mg/kg thé trong cac phan doan diét ahylaxaat
chloroform va ethanol. Nhirng két qua chung minh rang khéi lugng cua chudt béo phi dugc diéu tri
bing cac phan doan dich chiét ¢ trén déu giam xudng twong ung |& 9,2% (d6i véi phan doan
ethylaxetat), 8,2%(ddi voi phan doan chloroform) va 4,7% (d6i véi phan doan ethanol) so véi nhom
chugt kiém tra (an thirc an chuan) chi ubng nudc cat véi ¢ khéc biét p < 0,05. Ngodi ra c&c chi sd ma
méu caa chudt béo phi dugc diéu tri bang cac phan doan dich chiét khac nhau déu giam xuéng nhu
cholesterol tong sb giam 13,2% (d6i véi dich chiét ethanol), giam 1,4%, (d6i voi dich chiét
chloroform), 0,7% (doi voi ethylaxetat) va triglycerid giam 13% (doi véi dich chiét ethanol), giam
15,2%(ddi véi dich chiét chl oroform) giam 16,2% (d6i voi ethyl axetat). bac biét & & cac chujt béo
phi ham lugng glucose mau giam xudng ¢ hai phan doan dich chiét ethylaxetat va chloroform tuong
rng 14 18,5% va 23%.



