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Effects of Freeze-Dried Garlic Powder on Lipid Improvement
in Rats Fed a High Fat-Cholesterol Diet

Jae—-Ran Kang, Min-Jung Kang, Hee-Wook Byun, and Jung-Hye Shin
Namhae Garlic Research Institute

ABSTRACT This study was carried out to investigate the effects of freeze-dried garlic powder (FDGP) on the lipid
metabolism in rats fed a high fat-cholesterol (HFC) diet for 4 weeks to induce hyperlipidemia. The rats were divided
into the following four experimental groups: normal diet group (NC), HFC diet group (HFC), HFC+FDGP 5 mg/100
g body weight (BW) group (FGT-1), and HFC+FDGP 15 mg/100 g BW group (FGT-2). Body weight gains and
food efficiency ratios were significantly lower in the FGT groups compared to the HFC group, and the food intake
was not significantly different in all experimental groups. Serum total lipid, triglyceride, and total cholesterol levels
were significantly lower in the FGT groups compared to the HFC group. Total lipid content of the FGT-2 group
was reduced by about 9% and 12% compared to the FGT-1 group and HFC group, respectively. The FGT groups
also showed about 10% reductions low density lipoprotein (LDL)-cholesterol, atherogenic index (Al), and cardiac
risk factor (CRF) compared to the HFC group. Liver function index (alkaline phosphatase, aspartate aminotransferase,
and alanine aminotransferase) and lipid components were significantly lower in the FGT groups compared to the HFC
group. Thiobarbituric acid reactive substances content of serum and liver tissue was reduced in the FGT groups compared
to the HFC group, and was lower in the FGT-2 group compared to the FGT-1 group in serum. Antioxidant activities
in serum and liver tissue were in the order of FGT-2> FGT-1> HFC group, significantly. In conclusion, FDGP effectively
reduced the lipid components of serum and liver tissue. Feeding FDGP did not increase high density lipoprotein-
cholesterol, but reduced LDL-cholesterol content, Al and CRF, especially. This shows that FDGP, will be effective
in preventing and improving cardiovascular diseases such as arteriosclerosis and hyperlipidemia
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Table 1. Diet compositions in experimental groups (g/100 g diet)

Ingredients N((;?;zal HFC” FGT-17 FGT-2”
Corn starch 39.8 38.55 38.55 38.55
Casein 20 20 20 20
Dextrin 13.2 13.2 13.2 13.2
Cellulose 5 5 5 5
Sucrose 10 10 10 10
Vitamin mix 1 1 1 1
Mineral mix’ 3.5 3.5 3.5 3.5
L-Cysteine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
Soybean oil 7 - - -
Lard - 7 7 7
Cholesterol - 1 1 1
Sodium cholate - 0.25 0.25 0.25

1% cholesterol and 7% lard fed group to the normal diet.
JFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/
100 g BW/d.

IFed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/
100 g BW/d.

AIN-93 vitamin mixture.

AIN-93 mineral mixture.
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Table 2. Changes in body weight, food intake, and food efficiency ratio of rats fed freeze-dried garlic powder

Grou Final body weight Total body weight gain Food intake FER"

P ® (g/4 weeks) (g/d) (%)
NC 297.00+7.58*” 152.00+10.37° 19.02+0.36™9 30.03+0.88°
HFC 334.00+12.45° 188.00+9.75° 19.00+0.38 32.35+0.66°
FGT-1? 313.00+11.51° 166.00+10.25° 19.16+0.29 30.95+0.45°
FGT-2” 299.00+10.25® 154.00+8.94% 19.15+0.27 28.75+0.55°

YFood efficiency ratio=Total body weight gain (g/4 week)/ food intake (g/4 week) X< 100.
YFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/100 g BW/d.
Fed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/100 g BW/d.

YValues are mean+SD (n=6).

Means with different letters within a column are significantly different at P<0.05.

Not significant.
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Table 3. The organ weight of liver, heart, kidney, spleen, testis, and epididymal fat of rats fed freeze-dried garlic powder

(g/100 g BW)

Tissues .
Group Liver Heart Kidney Spleen Testis Epididymal fat
NC 3.75+0.21%" 0.33+0.01° 0.68+0.02° 0.200.02° 1.0120.05" 1.48+0.08°
HFC 6.45+0.21° 0.37+0.02¢ 0.72+0.02° 0.27+0.02° 1.04+0.04 1.49+0.06°
FGT-1" 6.20£0.25° 0.30+0.02° 0.69+0.02° 0.25+0.02° 1.12+0.03° 1.30+0.06°
FGT-2? 6.17+0.24° 0.30+0.02° 0.69+0.02° 0.25+0.01° 1.07+0.05™ 1.14+0.03°

YFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/100 g BW/d.
JFed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/100 g BW/d.

Values are meantSD (n=6).

“Means with different letters within a column are significantly different at P<0.05.
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Table 4. Total lipid, total cholesterol, and triglyceride contents

in serum of rats fed freeze-dried garlic powder (mg/dL)
Group Total lipid Total cholesterol Triglyceride
NC 352.11422.45  82.33+6.83"  86.20+5.67°
HFC 431.56£17.72° 168.1749.20° 85.60+4.22°
FGT-1"  416.00£15.20° 152.50+8.71° 54.20+3.70°
FGT-2”  378.78+14.97° 148.50£5.61°  51.20+3.90°

DFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/
100 ¢ BW/d.

YFed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/
100 g BW/d.

Values are mean£SD (n=6).
“Means with different letters within a column are significantly
different at P<0.05.
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Table 5. HDL-, LDL-cholesterol contents in serum and Al and CRF of rats fed freeze-dried garlic powder

Group HDL-C (mg/dL) LDL-C (mg/dL) AlY CRF”

NC 50.67+8.89"° 14.4342.25° 0.63+0.05° 1.63+0.05°
HFC 34.17+5.31° 116.88+9.31° 4.00+0.23¢ 5.00+0.23¢
FGT-1” 34.17+3.31° 107.49+4.71° 3.49+0.34° 4.49+0.34°
FGT-2¥ 33.3344.52° 104.93+5.90° 3.47+0.33° 4.47+0.33°

1)Atherogernc index = (Total cholesterol — HDL-cholesterol)/ HDL-cholesterol.

ICardiac risk factor=Total cholesterol/ HDL-cholesterol.

Fed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/100 g BW/d.
4)Fed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/100 g BW/d.

*Values are meantSD (n=6).

SMeans with different letters within a column are significantly different at P<0.05.
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Table 6. ALP, AST, ALT activities, and BUN content in serum of rats fed freeze-dried garlic powder

Group ALP (U/L) AST (U/L) ALT (U/L) BUN (mg/dL)
NC 597.83+26.41™" 101.33+5.79" 24.17+1.83° 13.03+£2.00™9
HFC 794.00+£20.29¢ 201.00+£11.47° 82.83+7.47° 12.23+1.73
FGT-1" 750.83+27.59° 174.83+13.53° 58.50+7.74° 11.95+1.22
FGT-2” 704.17+£17.20° 183.50+7.56° 59.50+6.25° 11.70+1.45

YFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/100 g BW/d.
JFed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/100 g BW/d.

3)Values are mean£SD (n=6).

“Means with different letters within a column are significantly different at P<0.05.

Not significant.
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Table 7. Lipid profile contents in liver tissue of rats fed freeze-
dried garlic powder (mg/g, wet weight)
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Table 8. TBARS content in serum and liver of rats fed freeze-
dried garlic powder

Group Total lipid Total cholesterol Triglyceride
NC 58.90+£3.32%  2.57+0.26" 20.25+1.87"
HFC 170.69+8.49° 6.23+0.48° 38.75+5.36°
FGT-1"  158.74+7.21° 5.45+0.44° 28.14+3.50"
FGT-2" 154.22+6.28" 4.35+0.50 25.95+3.30

DFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/
100 g BW/d.

?Fed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/
100 ¢ BW/d.

Values are meantSD (n=6).
“Means with different letters within a column are significantly
different at P<0.05.

ko] Fwvh o) e FGT-2309 % A &% 44
A S FGT-17 3 o 4]l Apol& HolA|= &kl
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o 72 W 3F Ags op7]slr] = 3tH(50,52)

a2 3F Ao A AR a4 S-S AAINA £
AU A F4S g7 adke s Aew A

A+=d(53), o]+ nkEo] i3t 9+ diallyl disulfide,
dipropyl disulfide 53 22 3 3FEZHEH 7A€t
I B3 v JJTi54). B A AMSH SARE e
22 15 mg/g o)A alliing $Hratal e, $47x%
nisEd Foae] 3 24 AN a3 o|2REH I

A A%z =Sach

23 9 ZF m2|o| X|HupitsE EE

Thiobarbituric acid reactive substances(TBARS)<]
ol ARl Sk A datste] A B kst s S48k
tl f&3kA o] & THGEE). LAL-ZH=HE Aol¢) 54
Az v ES FolA7l AF gk g4 2 7k 2379
A A IbsHE s S A= Table 8% 2t) ¥4
= A AHreE g2 NCoe] 206.06 pg/dLSl 3L HFC:
o] 272.35 ng/dLZ IAY-F e & Ao] Fo] A 32.17
% S7Fstith. ¥hA A -ZH 2EHE Aol $ 54
Az vhEEEs FoJ8 FGT-13 FGT-27¢] 85 A4

21l 2=

Group TBARS
Serum (pg/dL) Liver (pg/g)
NC 206.06+13.18"" 9.90::1.68"
HFC 272.35+13.18° 24.3441.90°
FGT-1" 234.47+13.77° 8.08+1.33"
FGT-2” 190.91+10.16" 7.310.94"
YFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/
100 ¢ BW/d.
JFed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/
100 g BW/d.

Values are mean+SD (n=6).
“Means with different letters within a column are significantly
different at P<0.05.
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Table 9. Antioxidant activity in serum and liver of rats fed freeze-

dried garlic powder (%)
Grou Antioxidant activities
P Serum Liver
NC 20.82+1.63" 43.63+0.86"
HFC 14.08+2.22° 13.25+1.71°
FGT-1" 19.34+1.42° 23.50+1.18°
FGT-2” 30.40+2.80° 27.7342.40¢
DFed high fat-cholesterol diet+freeze-dried garlic powder 5 mg/
100 g BW/d.
?Fed high fat-cholesterol diet+freeze-dried garlic powder 15 mg/
100 g BW/d.

*Values are mean+SD (n=6).
“Means with different letters within a column are significantly
different at P<0.05.
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