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The effects of freeze-dried powder from fresh and black garlic hot water extracts on the lipid metabo-
lism in Sprague-Dawley rats fed a high-cholesterol diet were analyzed. The experimental group was
classified into the normal group (NG), the high-fat (HF) and high-cholesterol diet group (CG), the
HFC and 1% fresh garlic hot water extract powder-added diet group (FGEG), and the HFC and 1%
black garlic hot water extract powder-added diet group (BGEG), respectively. The serum total lipid
content was 381.52+7.30 mg/ml and 368.80+4.40 mg/ml in the FGEG and the BGEG, respectively, and
was significantly lower than that of the CG. The total cholesterol and triglyceride contents of the
FGEG and BGEG were also significantly lower than that of the CG. The high-density lipoprotein (HDL)
cholesterol was significantly higher, and the low-density lipoprotein (LDL) and the very low-density
lipoprotein (VLDL) cholesterol content was lower in the FGEG and BGEG than in the CG. The serum
ALT and AST activities were significantly lower than those of the CG, and especially the BGEG was
lower. The total cholesterol content and the triglyceride levels of the liver tissue were 36.0% and 14.3%
lower in the BGEG than in the CG, respectively. The thiobarbituric acid reactive substance (TBARS)
concentrations in the serum and the liver tissue were higher in the CG than in the FGEG and BGEG,
but there was no difference between them. Based on these results, garlic extract powders significantly
reduced the lipid profile and increased the antioxidant activity in rats in vivo. The black garlic hot
water extract powder was more effective than raw garlic because of the total number of phenolic com-
pounds and browning substances in the black garlic.
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Table 1. Content of total phenol compound, SAC and SAMC

in garlic extract powder (mg/100 g)
Compound FGE" BGE
Total phenol compound ~ 905.38+19.09  1319.99+10.46 >
SAC 67.47+0.53 80.57+0.43"
SAMC 6.13+0.12" 1.43+0.03

YEGE : fresh garlic hot-water extract powder, BGE : black garlic
hot water extract powder

¥"Mean + SD (n=3) with different superscripts are significantly
different at p<0.05 by t-test.
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Table 2. Changes in total body weight gain, food intake and
food efficiency of rats fed hot-water extracts powder
from fresh and black garlic

1) To.tal body Food intake 8
Group weight gain (a/day) FER
(g/4 weeks) &/cay

NG 112.20£1.652  21.07£049™  19.03+0.70°
CG 134.63+1.69°  21.10£0.95 22.81+0.78"
FGEG 130.35+1.06°  20.20+0.14 23.05+0.02°
BGEG 126.93+1.48°  19.93+1.07 22.81+1.42°
F (p-value) 117.873(0.000) 2.031(0.188)  10.760 (0.004)

NG : a normal control group fed normal diet (AIN-93 diet
composition), CG : a control group fed high-fat-high-cholester-
ol (HFC) with 5% lard and 1% cholesterol added to the normal
diet, FGEG : a fresh garlic extract group fed HFC diet with
1% fresh garlic hot-water extract powder, BGEG : a black garlic
extract group fed HFC diet with 1% black garlic hot-water
extract powder.

%\ ean + SD (n=6) in the same column with different super-
scripts are significantly different at p<0.05 by Duncan’s multi-
ple range test.

INS: not significant.

FER : food efficiency ratio.
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Table 3. The organ weight of liver, heart, kidney, spleen and testis in fresh and black garlic hot-water extracts powder administered

rats (tissue g/100 g body weight)
Group” Liver Heart Kidney Spleen Testis

NG 2.71+0.072 0.30+0.01° 0.79+0.03° 0.23+0.01"% 0.99+0.02"

CG 438+0.16° 0.330.02° 0.83+0.01° 0.25+0.02 1.03+0.05
FGEG 3.35+0.20° 0.3120.01°° 0.75+0.01° 0.24+0.01 1.01+0.04
BGEG 3.17+0.07° 0.31+0.01° 0.74+0.01° 0.24+0.01 1.01+0.02

F (p-value) 106.246 (0.000) 2713 (0.115) 24.134 (0.000) 1.309 (0.337) 0.234 (0.870)

NG : a normal control group fed normal diet (AIN-93 diet composition), CG : a control group fed high-fat-high-cholesterol (HFC)
with 5% lard and 1% cholesterol added to the normal diet, FGEG : a fresh garlic extract group fed HFC diet with 1% fresh
garlic hot-water extract powder, BGEG : a black garlic extract group fed HFC diet with 1% black garlic hot-water extract powder

P*Mean + SD (n=6) in the same column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range

test.
INS: not significant.

368.80+4.40 mg/dlZ CGoll Hlg] FojF o2 ¥t =)
T E2U2EE FFE T ALY FFH FET AFoIUE
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Sheo[38]& 12.6%9 E=XZ LZY2HE 5L F53
AN 5 F Fe2HE FFL 121.34153 mg/dIA =
Hl vts 5 1% 2 2% woldt 23 27} 1186 mg/dI9} 1034
mg/dIZ frojH oz Fadny & flal, 1AdFo| fr=d
FAHA 120C LB A 2087t 71Ee e AusS &
A% AN 7HEF rte & FoIF By €F UzHE
gFol o Hol vhs) Azl dF FH2HE At
ddA o] ok s[5, & A3 éﬂroﬂﬁ Arbs

rl

3

Contents (mg/dl)

NGY CG FGEG BGEG

| M Total lipid Total cholesterol W Triglyceride |

Fig. 1. Effect of hot-water extracts powder from fresh and black
garlic on total lipid, total cholesterol and triglyceride in
serum of hyperlipidemic rats. NG : a normal control
group fed normal diet (AIN-93 diet composition), CG :
a control group fed high-fat-high-cholesterol (HFC) with
5% lard and 1% cholesterol added to the normal diet,
FGEG : a fresh garlic extract group fed HFC diet with
1% fresh garlic hot-water extract powder, BGEG : a black
garlic extract group fed HFC diet with 1% black garlic
hot-water extract powder. ?**Mean +SD (n=6) in the
same column with different superscripts are significantly
different at p<0.05 by Duncan’s multiple range test.
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G (15881+852 mg/d)ell HIAAE Fo)HoE Ygror}
ARE e FHd o7k gldTh
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Table 4. Effect of hot-water extracts powder from fresh and black garlic on HDL-, LDL-, VLDL-cholesterol, Al and CRF in serum

of hyperlipidemic rats (mg/dl)
Cholesterol
Group” oeseros Atherogenic Index CRF”
HDL LDL VLDL

NG 35.06+2.01< 51.43+3.62° 7.68+0.38° 1.69+0.17* 2.69+0.17°

CcG 26.94+1.63° 117.65+10.21° 14.22+0.97 4.92+0.61° 5.92+0.61
FGEG 30.18+1.40° 102.42+4 50 10.50+0.37° 3.75+0.31° 4.75+0.31°
BGEG 33.54+1.16° 95.28+3.27° 9.59+0.61° 3.13+0.17° 413+0.17°

F (p value) 26.166 (0.000) 108.925 (0.000) 94.931 (0.000) 69.370 (0.000) 69.370 (0.000)

NG : a normal control group fed normal diet (AIN-93 diet composition), CG : a control group fed high-fat-high-cholesterol (HFC)
with 5% lard and 1% cholesterol added to the normal diet, FGEG : a fresh garlic extract group fed HFC diet with 1% fresh
garlic hot-water extract powder, BGEG : a black garlic extract group fed HFC diet with 1% black garlic hot-water extract powder.

JCRF: Cardiac risk factor.

¥*9Mean + SD (n=6) in the same column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range

test.
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demic rats. "NG : a normal control group fed normal diet
(AIN-93 diet composition), CG : a control group fed high-
fat-high-cholesterol (HFC) with 5% lard and 1% choles-
terol added to the normal diet, FGEG : a fresh garlic
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powder. ?**Mean + SD (n=6) in the same column with
different superscripts are significantly different at p<0.05
by Duncan’s multiple range test.
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