Journal of Life Science 2012 Vol. 22. No. 5. 671~680

[SSN :1225-9918
DOI : http://dx.doi.org/10.5352/J1.S.2012.22.5.671

Anti-Obesity Effect of Red Garlic Composites in Rats Fed a High

Fat-Cholesterol Diet

Soo-Jung Lee', Cho-Rong Hwang’, Jae-Ran Kang', Jung-Hye Shin>, Min-Jung Kang® and Nak-Ju Sung's

"Department of Food Science and Nutrition, Institute of Agriculture and Life Sciences, Gyeongsang National University, Jinju 660-701, Korea

’Nambae Garlic Research Institute Namlwe 668-812, Korea

Received March 29, 2012 /Revised April 18, 2012 /Accepted April 18, 2012

Three kinds of dietary composites—R+T, R+F, and R+TF—were combined in green tea (T), dietary fi-
ber (F), and green tea-dietary fiber mixture (TF) to red garlic extract (RG), respectively. The effects
of their diets on anti-obesity were investigated in wifro and in vivo in obese rats induced high
fat-cholesterol. In in vitro rats, the total phenolic content of the R+T and R+TF was 1.9~2.0 times
higher, and their total cholesterol adsorption was 9.5~11.5 times higher than that of RG. In vivg male
Sprague-Dawley rats were divided into 6 groups (Normal, HFC, HRG, HR+T, HR+F and HR+TEF).
Afterwards, the diets of the HRG, HR+T, HR+F, and HR+TF groups were supplemented with 1% of
RG and its dietary composites (R+T, R+F, and R+TF) for 4 weeks, respectively. The final body weight
of the HRG, HR+T, HR+F, and HR+TF groups decreased significantly compared to the group fed high
fat-cholesterol (HFC), but the food efficiency ratio was not significantly different from the HFC group.
The liver weight of the HFC group doubled compared to the normal group, whereas that of HR+T
and HR+TF groups decreased significantly. The weight of visceral and epididymal fat decreased sig-
nificantly in the groups fed the composites compared to the HFC group. The obesity index of HR+TF
group decreased significantly only when compared to the HFC group. The serum lipid profile such
as total lipids, cholesterol, triglyceride, LDL- and VLDL-cholesterol, as well as the atherogenic index
and cardiac risk factors decreased drastically in all experimental groups compared to the HFC group,
and the levels of HR+T, HR+F and HR+TF groups were a similar trend. GPT activity was not sig-
nificantly different among the groups fed the composites, and it decreased significantly in the HRG
group. The content of the lipid peroxide level decreased significantly in the HRG group and in the
groups fed the composites, compared to the HFC group. Serum antioxidant activity was the highest
in the HR+T group. We suggest that the hypolipidemic and anti-obesity effect of the RG composites,
achieved by mixing green tea extract and/or dietary fiber, was due to their total phenolic content and

total cholesterol adsorption effect.
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Table 1. Composition of red garlic extract, green tea extract and citrus dietary fiber for composite (%)
RG" R+T? R+F” R+TF”
Red garlic extract (RG) 100 87.5 87.5 87.5
Green tea extract (T) - 12.5 - 6.25
Citrus dietary fiber (F) - - 12.5 6.25

YRG: red garlic extract

JR+T: red garlic extract+green tea extract by 87.5:12.5 ratio

)
)
3)
4)

R+F: red garlic extract+citrus dietary fiber by 87.5:12.5 ratio
R+TF: red garlic extract+green tea extract+citrus dietary fiber by 87.5:6.25:6.25 ratio



Table 2. Diet compositions in experimental groups
(g/100 g diet)

Ingredients Normal diet HFC
Corn starch 39.8 29.8
Casein 20 20
Dextrin 13.2 13.2
Cellulose 5 5
Sucrose 10 10
Vitamin mix.” 1 1
Mineral mix.” 35 35
L-cysteine 03 0.3
Choline bitartrate 0.2 0.2
Soybean oil 7 7
Lard - 15
Cholesterol - 1
Sodium cholate - 0.25
Total energy (kcal) 3379.5 4819.5
Fat energy ratio (%) 16.8 43.0

Experimental design

Control Normal diet

HFC 1% cholesterol and 15% lard fed group to the normal
diet

HRG 1% RG” supplemented group to HFC diet

HR+T 1% R+T" composite supplemented group to HFC diet

HR+F

1% R+F” composite supplemented group to HFC diet

HR+TF 1% R+TF composite supplemented group to HFC
diet

DAIN-93 Vitamin mixture

Y AIN-93 Mineral mixture

*Refer to the Table 1
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Fig. 1. Total phenol content of red garlic extract and composite.
RG, R+T, R+F and R+TF were referred to the Table 1.
““Different superscript letter are significantly different
at p<0.05.
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Fig. 2. Cholesterol adsorption activity of red garlic extract and
composite. RG, R+T, R+F and R+TF were referred to the
Table 1. “*Different superscript letter are significantly
different at p<0.05.
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Table 3. Changes of the body weight, food intake and food efficiency ratio in rats fed garlic extract and composites supplementation

Total body weight

Group” Final body weight (g) Food intake (g/day) gain (g/4 wk) FER (%)’
Normal 277.85+8.59™ 19.93+0.15° 146.25+2.50° 27.18+1.27°
HFC 318.57+4.76 19.16+0.46 173.75+12.50° 31.51+2.40°
HRG 306.43+8.99° 19.80+0.28" 168.75+11.09° 33.11+0.83°
HR+T 301.43+11.44° 19.59+0.61 161.25+4.79"4 33.03+1.14°
HR+F 303.57+6.90° 19.48+0.33" 160.00+4.08" 32.41+0.89°
HR+TF 288.57+9.00° 19.710.12" 152.50+10.41° 32.28+0.93"

“*Values in a column sharing the same superscript letter are not significantly different at p<0.05.
YRefer to the Table 2

?Values are meantSD (r=7).

JFood efficiency ratio=Total body weight gain (g/4 wk)/food intake (g/4 wk)x100.
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Table 4. The weight of organs and body fat in the rats fed high fat-cholesterol by the red garlic extract and composites supplementation

Group” Organ weight (g/100 g body weight) Fat weight (g/100 g body weight)
P Liver Heart Kidney Spleen Testis Visceral Epididymal
Normal 26240062  0.31+0.01° 0.72+0.01™" 022+0.01°  1.04+0.04° 0.87+0.23° 1.37+0.05°
HFC 511+0.23° 0.34+0.01° 0.73+0.05 0.23+0.02 1.06+0.05° 1.20+0.20° 1.6740.10°
HRG 4.89+0.24% 0.34+0.01° 0.70+0.03 0.22+0.01 1.08+0.03° 0.97+0.23% 1.43+0.11°
HR+T 4714022 0.33+0.02 0.70+0.02 0.22+0.03 1.04+0.05° 0.83+0.12° 1.41+0.09°
HR+F 491+0.15" 0.33+0.02° 0.68+0.04 0.21+0.02 1.02+0.04%® 0.84+0.04° 1.42+0.02°
HR+TF 4.82+0.09° 0.34+0.01° 0.69+0.02 0.20+0.02 0.97+0.02* 0.82+0.17° 1.36+0.10°

““Values in a column sharing the same superscript letter are not significantly different at p<0.05.
YRefer to the Table 2

“Values are meantSD (1=7).

NS: not significant
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red garlic extract and composites supplementation

Group” Rohrer index Lee index T.M. index Body fat content (%)
Normal 30.01+0.722 304.99+2.42° 51.45+1.24° 7.86+0.72°
HFC 34.01+1.21° 317.8243.73 58.30+2.07 11.84+1.20°
HRG 33.36+1.04° 315.81+3.26° 57.19+1.78° 11.2041.03°
HR+T 32.93+1.91" 314.39+3.13° 56.45+3.27™ 10.77+1.90
HR+F 32.93+0.76™ 314.47+2.42° 56.45+1.30 10.77+0.76™
HR+TF 3131157 309.2245.13° 53.68+2.70° 9.16+1.57

““Values in a column sharing the same superscript letter are not significantly different at p<0.05.

YRefer to the Table 2
“Values are meantSD (r=7).

Table 6. Lipid profiles in serum of the rats fed high fat-cholesterol by the red garlic extract and composites supplementation

Group” Normal HFC HRG HR+T HR+F HR+TF

Total lipid (mg/dl) 209.88+6577  33550+11.99°  29550+829% 274224358 266224648  254.00+4.86°
Total cholesterol (mg/dl) 5478+4.87°  117.84+253°  110.11#551°  100.76+2.31° 93.23+2.56°  97.89+1.53"™
Triglyceride (mg/dl) 34914329  56.56+1.54 37.32+1.89° 3419+1.57° 28524095  2595:1.83°
HDL-C (mg/dl) 28.79+2.40° 18.68+0.74° 23.14+0.78" 20.80+0.99" 21.51+0.76° 22.10+2.01°
LDL-C (mg/dl) 19.02+3.53° 87.8542.46° 79.50+4.36° 73.13+1.16° 66.02+1.72° 70.60+1.39°
VLDL-C (mg/dl) 6.99+0.66 11.31+0.30° 7.46+0.38° 6.84+0.32° 5.70+0.19° 5.19+0.37°
AP 0.91+0.14° 5.32+0.31° 3.76+0.08% 3.85+0.14° 3.34+0.07° 3.46+0.40™
CRF 1.91+0.14° 6.32+0.31° 4.76+0.08° 4.85+0.14 43440.07° 4.46+0.40%

“Values in a column sharing the same superscript letter are not significantly different at p<0.05.

YRefer to the Table 2
Values are mean£SD (7=7).

N~

)
)
3)
“Cardiac risk factor=Total cholesterol /HDL-cholesterol

Atherogenic index=(Total cholesterol-HDL-cholesterol)/HDL-cholesterol
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Table 7. GOT, GPT and ALP activities in serum of the rats fed
high fat-cholesterol by the red garlic extract and com-
posites supplementation

Group! GOT GPT ALP
(Karmen unit/ml) (K-A unit/ml)
Normal 54.00+1.637  17.88+0.85°  18.66+1.82°
HFC 72.25+1.26° 26.75+340°  32.51+1.724
HRG 66.75+1.71" 23.05+0.74°  25.06+3.94°
HR+T 62.00+1.83° 20.00+2.45"  20.46+0.89"
HR+F 59.13+1.65° 1950+1.91°  21.88+1.10°™
HR+TF 57.50+1.29° 18.63+1.11°  2321+2.18%

“%Values in a column sharing the same superscript letter are
not significantly different at p<0.05.

URefer to the Table 2

?Values are meantSD (1=7).
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Table 8. TBARS content and antioxidant activity in serum of
the rats fed high fat-cholesterol by the red garlic extract
and composites supplementation

Group” TBARS content Antioxidant

P (mmol/ml) activity (%)
Normal 17.27+1.14% 50.53+4.12°
HFC 23.7640.78° 41.75+4.11°
HRG 20.11+1.05° 42554217
HR+T 19.37+0.99 48.33+2.29°
HR+F 21.162.25° 42.29+3 48°
HR+TF 20.30+1.99° 4310+2.31°

“Values in a column sharing the same superscript letter are
not significantly different at p<0.05.

URefer to the Table 2

Values are meantSD (1=7).
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