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Abstract

This study aims to investigate the protective effects of ginger, garlic and onion diet against the free radicals
in rats induced by carbon tetrachloride. Groups of weanling rats, having been fed basal diets individually sup-
plemented with ginger, garlic and onion powder for 2 weeks were injected with CCl(ip), and ethane was
collected for 30 min. Peroxidation, in vivo, was monitored by the evolution of ethane, and superoxide dismu-
tase(SOD) activity and malondialdehyde(MDA) content in liver tissue. Amounts of ethane exalation of ginger,
garlic, and onion groups were significantly lower than that of CCl,-treated control group(p<0.05). SOD activities
in liver tissue of ginger, garlic and onion groups were significantly lower than that of CCl,-treated control
group(p<0.05). MDA content in liver tissue of garlic group were significantly lower than that of CCl,-treated
control group (p<0.05). However, there was no significant difference among ginger, onion, control and CCl,-
treated control groups. This result suggested that ginger, garlic and onion diet showed a protective effect against

CCl-induced free radical damage in rats.
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<l allylsulfide, allyl-disulfide, zingerone, zingerol &*'"
o], ulgoll*= allin, garlic oil %-°]® 18]35 fujol =
quercitrin, quercetin, routine 52| flavonoid 7} Z}z}
FAre) AH4-S Jepdoin X 1FE G 2By o] &2
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Table 1. Diet composition of experimental animal

(g/100g)
Composition
\Group"’ I I 11 v \Y%

Com starch 425 425 385 385 385

Ginger powder 4.0

Garlic powder 4.0

Onion powder 4.0
Sucrose 20,0 200 200 200 200
Cellulose 5.0 5.0 5.0 50 5.0
Casein? 200 200 200 200 200
Corn oil 5.0 5.0 5.0 5.0 5.0
Lard 2.5 2.5 2.5 2.5 2.5
Vitamin mixture® 1.0 1.0 1.0 1.0 1.0
Mineral mixture 35 3.5 35 3.5 35
Choline chloride® 02 02 02 02 02
DL-Methionine® 03 03 03 03 03

UGroup 1: Basal diet+olive oil*

Group I : Basal diet+CCl, in olive oil*

Group 111 : Basal diet+ginger+CCl, in olive oil*

Group IV : Basal diet+garlic+CCl, in olive oil*

Group V : Basal diet+onion+CCl, in olive oil*
*Intraperitoneal(I.P) injection at a dose of 1 mL olive oil or
50% CCl, (v/v in olive oil)/kg body weight after fed exper-
imental diets during 2 weeks.

DTunsei Co.,

Vitamin mixture(mg/100 g) : Vit D, 0.582, o-Tocopherol-
acetate 1200.0, Retinol-acetate 93.2, Vit K; 6.0, Thiamin-
HCI 59.0. Vit B, 0.2, Vit C 588.0, Pyridoxine-HCI 29.0,
D-biotin 1.0, Folic acid 2.0, Inositol 1176.0, Ca-pantothen-
ate 23.5, Riboflavin 59.0, Nicotinic acid 294.0, Sucrose
96257.0.

“Mineral mixture(g/100 g): CaCO, 29.29, CaHPO,, 2H,0
0.43, KH,PO, 3431, NaCl 25.06, MgSO, - TH,0 9.98,
Fe(C,H,0;) *+ 6H,0 0.623, CuSOQ, - 5H,0 0.156, MnSO, -
H,0 0.121, (NH,);, Mo,0,,*4H,0 0.0025, Na,8¢0, - SH,O
0.0015, ZnCl, 0.02, KI 0.0005.

gozd AA el A%, vhe ¥ e f2
7} ub-gol] W7l wre] EA-E Tzl kg

e % Wy

HEESES A % X

Ay FEE AlFo] 136~188 g <l Sprague-Dawley
A 2FHE AHsl AL, AF] oet gulely sEer
vhelel. AREES AIN-760) 23t 7)Ao @94
Table 13} 2ol 74, vhs % 39 $4AX £¢&
7tz 4y, A A71EE A¥A o2 277 ARl A
A F& 3ol T, Ao] Mg vl AAE A2
o &3t}

257 718 0| 2 ARS8l A3 E=ol Y2 1 (Group
D2 olive 0il2rS, W ZF1I (Group 1IN} A7, vhs,
& Hel A3F (Grouplll~Group V)< 50% CCl4-
o (viv, in olive oil)"™& LA (1 ml. CCl/kg body
weight) 77t 87 W2 FA71E o] &3] 73A| Foi3}
Atk Fol F 108 A= A MY $ES Ui
3 x4 Ax o dof 3087 BFAFIL I 3VNE X
A3te] ethane FFE A|BE 39t 7] 3o £
G AYPEES 13~ 1647 FF BN F2 A
% <F5A 7§ ¥3led  phosphate buffered salin
(PBS:0.019M Na,HPO, - H,0, 0.08{M NaHPO, %}
0.3M KC1¥ &§3led potassium phosphate bufferE T+
£33 7|0 09%7} =A NaCl %7Hst g)yg B3
e B3 A HE FRAA AL AA F 7}
A& AEsladct. HE8 23§ pellet pestle tubesl] ¥
31 potassium phosphate bufferpH 7.3)2 #3813} 3l32, &=
23} M| Zut 34 7] (ultrasonic cell membrane disrupter)
2 N Zxuhg A3 F o] F SOD A =9 MDA §
% 244 ARE sde

B712| ethane M

3718 242 A¥S EHAAE o83 F TV
o upgog sy, 3087 2XE 71§ F5he
235 ethane®] %L gas chromatography(Fison 8000
series, Italy)2 Agsldvt. EF 7F22 3= ethane(100
ppm in He, Alltech Co.)3} pentane(1.02%, Gaskuro Co.
Japan) & AHE-slAT 2 A8 1 mLe] $F 7k A
2 A 7](6-way valve air trap, Gaskuro Kogyo GS-230,
Japan) & A FHs}ed GCo| FUzAG. ol AHL
Megawax Capillary columns AM3-3}9] 32, ¥4 =712
detector(FID)2-X 250°C, injector =% 220°C, oven =
X 30°CH2w, carrier 7}2%= nitrogen® & <42 1.0



1086 A EA g A 3d A4z (1999)

2167

|
N

l [ T T ]
0 ! 2 3 4
Retention time (min.)

o=

Fig. 1. GC chromatogram of standard gas (5 ppm).
Ethane and pentane peaks marked with an arrow.

mL/minZ 33, split ratiod 17: 12 v}, 2M%
signal Crom-Card for Windows& integration 8}3ic}.
A8 HE ethane}2] peak W H-& vlwste] s}
o). Standard gas®] A3 A<l chromatogram2 Fig. 1
# 7k, ethane peak:= 2.6(H%, pentane peak: 2.67
ol 274 AEHA9H.

CClA 279 &7) sampled GCE #4& chroma-
togram-2- Fig. 28F ZH2k3L, ojof pentane peak: 7 &5
2] okt

2+ =3A| superoxide dismutase(SOD) #AME 4 3}
ABIXIE (MDA) 2| A2t

L 2352 SOD A= UsHAteelA pyr-
ogallol®] x}-g AF3jol] o3t UM & A A7 = HEE
°]-8-3t Marklund 5-2l upg®l we} ZAs1e]on,

& A 8% bovine kidneyE AHg-3tdth =, SOD &
AR 248 AJ8E | mL 38l 20,000 gol| A+ 308
ZF 94 Eelgt F A4S 100 uLE 3 shed, 25°Cell
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Fig. 2. GC chromatogram of breath sample exhaled by
rats treated with carbon tetrachloride.

Al ¥ oA FHEE A8 2 3}l E o4
tel SOD 4 =F Tairt.

7+ z2]9] 4kl AL thiobarbituric acidS o]-&
& Shah 59 Wi @22 AFgslgen, EF A8
1,1,3,3-tetramethoxy-propane-S- A8k}, &, A18. 1 mL
€ #38ld, 17.5% trichloroacetic acid(TCA) 1 mL, pH 2.0
2] 0.6% thiobarbituric acid 1 mL#} ZF E]8)3, o] &
< 100°Ce] &AM 1587 vhEAl 71, 1SE3 AR
o ukA)& % 70% TCA 1 mL&} & 41, 4] 2087
Apgo)| Al wlz)sked Tt 3,000 pmell A 308-7F €Al BE
AZ1A, 22 A & Hel 534 nmell A FHEF S8
I BEFAL o} 48l MDAYHS T3t

CHYE ek o SAHXE

AL Lowry 58] HP*Peg Hgslg e, R
% A]&% bovine serum albuming A&3lgdc). L E
AP AIEL SPSSE o] 43l a=0.05 FFNAM A
3 FEZY FojHql Aol AFsld T, 2 AT
HWe Yy JFEFexte] g2 AEF e A
LE] HE] AfelE HFE! 23 ANOVAE
AL8-3} 31, Tukey's multiple range tests 38l HF
Zhell Zpol & Hol ol dgt 44 foAd g HE
3l
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% Z71eF 9l Alo] H85 ¥ Table 29 2o}

A7) 2bel] abE A Fo] H3kE B BE FollM #
Algt Z7ieAbS B3 e S Frlgdax 4
ko] fo)dt xfolF Holx] ot} a|a 7+ Al
A zke] HF Ao)dFH g Ao M= F23
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&7\9| ethane &gk

3l TR ALE ALsE 2o A H
ez oA 3%, 1974 Riely 52 A A
W AA #akste] HrHE 3 AEEA 23 A3t
o] AL AHE4] ethane®] F8-48 AA8 o] FR o
g dFelr x" Ak ubge] Hrle] 3] F9
ethane ¥ 34 53y Yo}, Ekstrém 50 2
#ell chloroform®} CCLE B+ F98 ¥ =% MDA
kit 37} 9] ethane %S 24T 24 chloro-form
9l CCl ol &3 #A HAakzle) A g Hrislgl

Table 2. Food intake, weight gain and food efficiency
ratio (FER)

Food intake

Weight gain

3]

Group™ (o day) (g/day) FER
I 1.4 04795 474060  030+0.03
I 14.4 = 0.8]1 3.5 £ 0.71 0.23 £ 0.04
I 12.7 = 0.83 3.3 + 074 0.24 + 0.04
v 13.8 £ 0.75 3.8 = 0.65 0.22 + 0.05
v 14.7 +0.69 4.4 + 0.69 0.29 = 0.04

YRefer to Table 1.

Mean + S.E.(standard error of mean).

NS : Not significant at oo =0.05 level among the groups by
ANOVA test.

Table 3. Amount of ethane in exhaled breath for 30 min
from experimental groups

Group” Ethane (nmole/100 g body weight for 30 min)

I 14.741.84%
il 31.0£6.07

il 15.9+£2.45*
v 19.4 +4.48*
Y 16.0+1.75*

URefer to Table 1.

YMean T S.E.(standard error of mean).

*Significantly different from CCl,-treated control group
(Group II).

(p<0.05 by Tukey's multiple range test).

Koster 592 mice®} ratell CCl, 8} ethanold 87} F
Absled 2|3 AFSLE FEE F 2 AR E ethane®)
AR S EAMEe e ®3F Hafeman $%92 IFHE
Vit.E, Se, methionine®] -3 Al¢)& 3~7F F]}F A}
5313 CCLE FAME F, o) & Aole] A X3 &
45 Yrisle ABR 37| 59 ethane ¥ 34
£ Pl

EAYNA Z AYFEE 38 375 GCE B
A&te] 37] F9 ethane §FE AZ 100 g7 nmole
2 FA5MY Table 33 7o},

7)Aol A7}, vy W FHE 2H RHE Ay
Aoz 257F 2188 "ol CCLE Foig AYF
(group III, IV, V) Z+2+2] ethane Wik 7) 2] olnt
o2 AR F CCLE Folgh = i(group Mol 1]
8 2 HQl 7H2E B ohp<0.05). 3714 olive oildh
£ Fodq 2 (group Dol vl AFsd shetAxjd)
Zgroup 2] ethane %ol ¥4 Jehd A2 Ad 3

ehhe] Foj2 Q3] AYFE A WM #7)
whgoll 98 Ao Ay FAEHASS A4
goh E)ar, A7, vbs, ofapale]e] ApdslebA
Eoj o) uls) zkzt 51.5%, 62.6%, 51.7%2 ethane Wi
Zgo] A Jehd AL o] E AFe] YA #
2]7] Whgol] wiaf dle] EHE e, Apdsjebie
olal §2]7] ule-S odAE How Xl ox
Hafeman 5] 8AF3IA] 2 4] VitE, Se, Y methionine
< 7ZH7} 200 WWkg, 0.2 ppm, 04% $=522 H7}a} 4
o] 2. 3~7F7 ARS8 g el 2 mLkg?] CCLE Fo
3t F 9|3t 53k ethane wi&aFo] o] & FALAA S
HEelA] kol 7jEA kS Helw CCLE FoJ¥
Foll w3 zhzt 82%, 74%, B 60%2 ZAF il dhe

Table 4. SOD activity and amount of MDA in liver
tissue of experimental groups

Group” SOD activity MDA
(unit/mg protein) (nmole/mg protein)
| 286 £7.71 0.85+£0.093
1 51.0 £8.81 1.09£0.112
il 22.3 & 7.05* 0.86 £0.091
v 13.8 & 3.42%* 0.72 £0.083*
\% 15.4 & 2.30%* 0.76£0.111

"Refer to Table 1.

YMean + S.E.(standard error of mean).

*Significantly different from CCl -treated control group
(Group 1I).

(p < 0.05 by Tukey's multiple range test).

**significantly different from CCl,-treated control group
(Group 1II).

(p < 0.01 by Tukey's multiple range test).
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superoxide (O, * V& A AsHs BAq) SODE %3l ol
oA Ak FrE]7] uhgoll 28t £Afe) vhdte] o] A
zeo] whel¥.& FA5h glomt v o2 St
3= Ak frelr| 8] AAE fE 2 ) oA
B ALR deA g,

E AgoA 7 AgEE 7t 239 SOD ¥4 =
2 243 A= Table 49} 7t

A7, vheE, F9 SOD A =E H 2T gl
Al sfeb e vl 2149 ZHAE B oH(p<0.05).
ol o] & A7, uhE, ¥ A7 CCLE FEHE F
7] A R8-S Ga A TS & AdH W F
2 At Btela g Fodatal okat Aol 4F T AR
23l eI = SOD A =2] F7+E LRI
&) B AgAe - HgE Bk

k=% H2| MDA B

A& 3Akzl Y AFALE-9l MDA, conjugated diene, 3.
7] % cthane, pentane 52 E-F XAk Abd -
7] wh-goff o) GA wise] WA s dhg-e AHE
2A o5 AR ¥& ¥ okeEl HAE 7 o
Fofl 2" FAarzle] A EE BM3=T geol o] &5 o]
e B ol AHEE 7 249 MDA ¥
S 243 A3l Table 49} 7o} v 7129] MDA
ghaute] folA el ZAE B (p<0.05) 73 F
72 FolHel xhe]F HolA] ekteh(p>0.05). ol
Abd Blet g Fo gt & ofu) Ao] 2 457} Al&-3t &
# 7t A2 A 23] Fof MDA o] o8 7t
AF Holohe v go] dFAshel = ol 2A el
£, o= AlBEA 9 Aguiye] xleloA 7]l
ot Abageh

2 o

© B AT inviro AP B AR B3} 1A
2 A%, vk 9 kg s Aelz 25
Sprague-DawleyAd] % 8% & A3l Apg 24
B8t ¥ 57]5F9| ethane ¥, AL EAQ SOD
o] g%, AAAsED MDAS S S s}
o A7}, vts 9 ofue) AW AR EAE A}
sted 23 2 AARE A A AEE] A
HEE0] AF oM, Aol HAAH F o] &S #

25t xpol § HolA stk A%, vhE, YA
B 57} Abd el AFod o) 2F(group Dol B) 3 ethane
W&ol FelatAl s (p<0.05). 232 SOD
BHER A7, vk 9 FH 7 25 AN Ewt
AFori e vla] Foldt FAE Bl 2w (p<0.05),
7t 274 F2l MDA ¥ vlgHrlEutel At
gha ol bl wisl frol 8k 2HAas XA Th(p<0.05).
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