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Abstract

Obesity, the leading metabolic disease, is a prevalent health problem in industrialized countries and is closely associated
with coronary heart disease, hypertension, diabetes, and even cancer. In this study, we investigated the effects of dip-sauce
for meat containing Garcinia cambogia extract (GC) on the lipid accumulation and body weight reduction in rats fed high-
fat diet for three months. Eighteen Sprague Dawley male rats of five-week-old were randomly assigned to one of three
groups; normal chew diet (NCD) group, high-fat diet plus GC-noncontaining dip-sauce (HFD) group, and HFD plus GC-
containing dip-sauce (HFD+GC) group. Co-administration of GC-containing dip-sauce (5 g/kg body weight/day) with HFD
significantly attenuated cumulative body weight gain, compared with NCD or HFD groups. Both epididymal and perirenal
fat pad weights in the HFD plus GC group were significantly lower than those of HFD or NCD groups. Administration of
GC-containing dip-sauce also resulted in significant reduction in the serum levels of total cholesterol, total lipid, and trig-
lyceride, compared with NCD or HFD groups. Thus, GC-containing dip-sauce confers beneficial effects to pathological
states associated with metabolic disorder via its anti-obesity and lipid lowering properties.
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xanthoneS X 315H Thefsh 2| EHo] EelHgle
7Y2AY ol R A|oN Garcinia cambogia)®] 2N A (-)-
hydroxycitric acid’} FEHHA B2 A7AEY] 55
7] A2t thJena et al., 2002; Vander et al., 2001).
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Table 1. Compositions of the experimental diet

High-fat diet

Normal chew diet

g% Kcal 2% Kcal
Protein 20 21 24 20
Carbohydrate 66 68 41 35
Fat 5 12 24 45
Ingredient
Casein (from milk) 200 800 200 800
Corn Starch 150 60 155.036 620
Sucrose 500 2000 50 200
Dextrose 0 0 132 528
Cellulose 50 0 50 0
Soybean Oil 0 0 25 225
Corn Oil 50 450 0 0
Lard 0 0 175 1575
Mineral Mixture" 35 0 35 0
Vitamin Mixture” 10 40 10 40
TBHQ 0 0 0.014 0
pr-Methionine 3 12 0 0
_-Cysteine 0 0 3 12
Choline Bitartrate 2.0 0 2.5 0
Total 1000 3902 837.6 4000

DAIN-76 Mineral Mixture: g/kg of mix: calcium phosphatate di-
basic 500; sodium chloride 74; potassium citrate H,0 220; potas-
sium sulfate 52; magnesium oxide 24; manganous carbonate 3.5;
ferric citrate 6; zinc carbonate 1.6; cupric carbonate 0.3; potas-
sium iodate 0.01; sodium selenite 0.01; chromium potassium sul-
fate 12H,0 0.55; powdered sucrose 118.03.

PAIN-76 Vitamin Mixture: g/kg of mix: thiamine HCI 0.6; ribo-
flavin 0.6; pyridoxine HCI 0.7; Niacin 3; calcium pantothenate 1.6;
folic acid 0.2; biotin 0.02; vitamin B,, (0.1%) 1; vitamin A pal-
mitate (500,000 IU/g) 0.8; vitamin B, (400,000 IU/g) 0.25; vita-
min E acetate (500 [U/g) 10; menadione sodium bisulfite 0.08; pow-
dered sucrose 981.15.
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Fig. 1. Body weight gain of rats fed experimental diets for 90

days. Vertical columns represent the means=SEM (n=5).
*p<0.05 compared with the HFD+GC group.

A5

Zdy o o

1]

o| & A 7[=2A|L|ot ZHEX|O} =&
=27 SRS Har 500 ME MF HHSt A
NCD, HFD, HFD+GC- 2. & o] 90Ut Z+ o] A
SHSHE SA43 23 Fig 13 2t NCDT % HFD
ol Al &AQ) AFS77F FE= AL, NCDTH H|wste
HFDTA9] 2)5o] oF 604 H$3le] IA F78laL
UE Fds BHAFUT o]9k= tix# o=, HFD+GCT
o] AFo] HFDw ¥} Hlulste] 2o 704745E fFolsHA
A% 7Pt E8l=s AH2HE 7tEA Yo} FH Ao}
SEo] A7t §7-8 Az Y aap) A
2lolo| W& AT F7hEe] Ws= HFDwolA 9043t
355+10.88 g0 2 71 =2 AT T7HE eI, T
© 2 NCDT] 331.7£10.06 g, HFD+GCT-0] 306.7+11.74 g
o] AT WHstE YeRItK(Table 2). AFE 435 3 (Food
intake)ol| A= HFD* 2 NCDol| H|sle] HFD+GCo|
A frelsHl st oy, Ale S7HFRS Als AFAES
2 e ARR 889 oAM= Al 71t BAEEQ] -2
A= HolA] B3kTH(Table 2). ode] A7 AI=ZFE HFD
+GCTY F= IAL AR E AolelSoE AF S7HF
o] HFDel| vIgte] frofsil B AL 11T 4 %S
w, T3 NCDT R 92 A5 S7HFS Bel A0 2 RE
PRIRE 78 WAV S/ AFSF B2 LAY Ao
Tho] oju]a}, duk Aol E f-835HA AMEE F Ae 7t
T8E AR A7 AR EEEA

=

| ABSS0IAM 7h2AILI0} 2|0} £EE0)
S28 Elao| LiE A|zxEle] HE0f i 51
Aoz WAPe] %4 AEE Theels e

[2
&g

i o

0 N

£

ol
==



Anti-obesity Effects of Garcinia cambogia Extract-containing Dip-sauce for Meat 279

Table 2. Body weight gain of rats fed experimental diets for

90 days
NCD HFD HFD+GC
Initial body 19424473 187.542.14  192.543.59
weight (g)
Finalbody 5 5 ¢110.130 542.5412.63° 4992414 40¢
wight (g)
Body weight gain 53 7410 060 355.0410.88° 306.7411.74°
(g/90 days)
Feed intake 18.54036°  18.74020°  17.4+027°
(g/day)
Feedefficiency 179,045 19.0£054  17.6:0.67
ratio

Each value is the meantSEM (n=5).

ab¢Means in row with superscripts without a common letter differ-
ent, p<0.05.

Das described in the materials and methods.
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Fig. 2. Visceral fat weights of rats fed experimental diets for
90 days. Vertical columns represent the meanstSEM (n=5).
“beMeans not sharing a common superscript are signifi-
cantly different (»p<0.05).

Table 3. Plasma levels of total cholesterol, triacylglycerol, total
lipid in HFD-induced obese rat with or without Gar-
cinia-containing dip-sauce for meat

NCD HFD HFD+GC
Total cholesterol R
+ 2 =+ 3 + c
(mg/dL) 61.7+2.20 68.5+2.83 56.3+1.41
Triglyceride o7 241.74° 50.345.85" rir
(mg/dL) Bt DT, T2,
Total lipid . X )
=+ + +
(mg/dL) 267.7+13.46* 308.0+20.83° 220.8+11.77

Each value is the meantSEM (n=6).
ab¢Means in row with superscripts without a common letter differ-
ent, p<0.05.
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