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The Effects of Processed Garlic on Gastric Mucosa Injury in Rats

Kwang-Hee Suh
Department of Food and Nutrition, Pae Wha Junior College

Abstract

This study was designed to investigate the effects of Garlic Jang A Jii, a popular processed food for Kor-
ean was given of HCl-ethanol in rats as experimental Model. Oral administration HCl-ethanol to fasted rats
produced extensive necrosis in the gastric mucosa. Pretreatment with garlic juice and 3 week stored Garlic
Jang A Jii juice prevented such necrosis and the effects were dose-dependent. The effects of garlic Jang A
Jii juice comparing with raw garlic juice were reduced but statiscally significant differences were not found.
5 week-stored Garlic Jang A Jii was inhibited the formation of gastric mucosal injury. Comparing with gar-
lic Jang A Jii for 3 weeks, while garlic Jang A Jii juice and 1 : 10 diluted garlic Jang A Jii juice did not show
significant shifts but the effects of 1:100 diluted garlic Jang A Jii was decreased. Oral administration of dis-
ulfide prevented the gastric mucosa injury whereas sulfhydryl blockers such as N-ethylmaleimie and indom-
ethacin was decreased on gastric mucosa protective effect. The content of diallyl disulfide was 1.41mg% in
raw garlic, 0.96mg% in garlic Jang A Jii for 3 weeks. The content of diallyl disulfide was gradually reduced
according to the elapse of storage period.
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Table 1. Operating condition of gas chromatog-
raph

Instrument Hewlett-packard 5840 A
Column SE-54 Glass Capillary Col-
umn
0.25mm 1. d. X 25mm
Detector F.I.D.
Column Programming
Temp. 1(C) 40
Time, 1(min) 10
Rate (¢ /min) 4
Temp. 2(C) 240
Time 2(min) 10

Injection temp. (C) 200
Detector temp. (C) 200
Carrier gas{cm /sec)  Helium 10

Table 2. Operating condition of GC-MS system

Instrument Hewlett-Packard 5985
GC-MS

Column SE-54 Glass Capillary
Column 0.25mm 1.d. X
25mm

Mode(eV) E.I.(70)

Column temp. () 40~240(Rate : 4 C /min)
Injection temp, (C) 200

Detector temp, () 200

Carrier gas(cm /sec)  Helium 10
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Table 3. Effets of garlic juice and garlic Jang A Jii juice for 3 weeks in various concentration against

HCl-ethanol induced gastric lesions in rats

Treament No. of animals Lesion length  Inhibitions(%)
Control 6 80.0+8.32 -
AoteE (4 -83) 6 A& 1:10002 3 3ale) 1ml 22.2+5.62" 72.52%
Anks (L%ak) 6 AAE 1:100.2 FAstale] 1ml 5.9+2,38% 92.69%
7tukeE (A 8-%) 6 AL 1:10002 M3 e] 1ml+ 37.3+6.25* 53.83%
7tEnteE (n88) 6 Ade 1:1008 FHsAe] 1ml 10.3+4.26™ 87.25%

Significantly different from the control group : *P<0.01, **P <0.001
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Table 4. Effects of garlic juice and garlic Jang A Jii juice for 5 weeks in various concentration again-

st HCl-ethanol induced gastric lesions in rats

Dose

Treament No. of animals Lesion length  Inhibitionz(%)
Control 6 - 86.00+10.91 -
vtz 6 A 1ml 583+ 2,93 93.22
Anls& 6 YA 1:1002 343 Aol 1ml 6.72+ 2.78" 92.18
AulsF 6 AHS 1: 10008 3]45k Ao 1ml 22.83+ 5.35* 73.45
TtEvlEE 6 2 1ml 12.33+ 1.87** 85.66
7}E }‘:‘é 6 MG 1: 1082 A Ao 1ml 21.00+ 6.25* 75.58
7+gvks 6 g 1 1000 3435k ool 1ml 57.00£13.66 33.72

Significantly different from the control group : **P <0.01, **P<0.001

Table 5. Effects of pretreatment with indomethacin and N-ethylmal-eimide on diallyl disulfide protec-
tion against HCl-ehanol induced gastric lesion in rats

Treatment No. of animals

Dose(mM /rat) Total length of lesion{mm) Inhibition(%3)

HCI. ethanol alone 6

N-ethylmaleimide [

N-ethylmaleimide 6
+Diallyl disulfide

Indomethacin 0

Indomethacin 6
+Diallyl disulfide

Diallyl disulfide 6

- 86.0+10.91 -
- 93.5+£12.53 -
10 25.7£7.73" 70.1
- 108.5£17.23 -
10 35.1+3.85* 59.2
10 6.6:2.66" 92.2

N-ethylmaleimide (10mg /kg) or Indomethacin(5mg /kg) was given subcutaneously 1hr before HCI ethanol admin-

istration,
Significatly different from control group : *p<0.05

, Pp<0.01, **<0.001
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Table 6. Changes of diallyl disulfide in garlic
Jang A Jii

Diallyl disulfide(mg%)

Fig. 1. The picture of the stomach, which was Sample 1 3 5 7 week
given HCl-ethanol, shows bluish hemorrhagic les-

ions through gastric serosa.

nhEolH 1.20 0.96 0.74 0.61

| GARLIC JUICE 9§

GARLIC JUICE 1:100 GARLIC JANG JII 1:100

Fig. 2. The stomachs have no visible hemorrhagic areas;it was given HCl-ethanol 30 munutes after
administration garlic and garlic Jang A Jii juice, but the stomachs on the bottom shows hemorragic

areas;it was given 1:100 diluted garlic and garlic Jang A Jii juice.
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2| 1009, 368
T Qa
2] 804
2 o
3
o] @
> 81
: 20 4 1‘7 o 13 I 5 105 13 146
e OJ,A‘AI' . rv'l Ll SN SO N i} —l
40 50 80 100 129 140
m/Z
Fig. 4. GC-MS spectrum of dially! disulfide.
HF 2479 retention time GC-MSE o83kl 7% Yol thsted, F2o] g3det &4l thab vk
diallyl disulfide} & #<l&it}. o] ¥ EHNS B sk
ole} o] ZHE Al A AT FalAFoTN 9
i @ vhge olv) A=AINIRE 1 FAL wEs) 9
st 423} F o] TAE Aol AA @Al 9
o] LA nvhge] ARy, FulEE, 253 of Aol B ThE 7)Ee] Qlomi 1 o)% ouk
g9} A 8FA 2 ASSATE 71S0] Qom E 9 AgdME eawe) THglol BEo] Y Y o A
2™, du B-E2d| o], HAPo| axr) glom Jo dole A E g ol gs oy 8% 2344
7V7F w10 wshiA], AFEa 5o Aug g & o (IR 37} b O -2 wolste] Eaol s}
AY v Qo 2 7 9lo)] AFFIB X FolA| o,
F4 8% cholesterol™ Wolu} QA shak g, o ol AL WA e APEozE st
MR F2h0 o) BE 207} 9] Mo D, LAY, CAHG, smoked2l®,

Tl m2g} g S0 )3t 19 wuls} 9

AP E ) APl dvEol i hFEe



Vol. 7, No. 3(1994)

A, Avks 25 HClethanolel €3 $jdat &2
BEste g3t AT S nalstg o), gz
1:102.2 34 Hoalz Zlol7} gl ort 1: 1002,

2 3MT HellMs A EIE vellsy) o] Al
A2 Rugl dX AT AT P wE e

1 AT F= ol4o] Hojok YW BEslE g}
7F the AL oln] g Moo,

vhge] Ae)E gL Al E B8l A
THREE AL} S7HEA g4 YAE allic-
in ol o] o] FaF o] YAH 241 WA=
o) -2-o] diallyl disulfidesld] #to]:= o] B-Ho] ?:}
A Z A ghe] 2hgo] glukar LA m Ty,

Boyd et al®?e] B 1o ¢sbH 21&et We] SH3H
ol sz 2 radicaldl] 2% 2H o) &4
& vh= Rog ¥ asin,

! e 236 e 58442 Robert®® Fo
PGE AHg3te A& A=aided ub gk =4
3t PG7E f1d= B3 aa) 964 #aste] o
H G7E MER3I(cyto protection) o]zt st}
PG 9149 B3 gae 94 Boge fgis
PG & EAdolg} st}

Indomethacin®] PG cyclooxygenased A5k
PG A& AAlste zlo] Rusga® oz 25
o] ¥ steroid ZELGA 7} Yol A AW oy)=
AL PGAA S AAs7] wjiola} v axguhe,

2 Aol SH7 2A9) N-ethylmaleimides}
cycloxygenase®] 2A|#]¢] indomethacing 3}
of diallyl disulfide2] $1d9t B3 7143 otolm it}
Indomethacin® N-ethylmaleimide®] Mxzlg <l
sted 91w BRI gIL A48 o B Kol diallyl

disulfide} $1% 9 B3 &3S el o) W22 9] pros-

taglandin®} ¢j@ute] 9l SHlgE ] 99} e B
el Beolsle AL 2 F71 AUk

E3 7|7l whE Azl A HEE B
3t E vl diallyl disulfide o] 35274 A ¥
7} okt 5571 v A gaste Adko] el

27 92 el ek gzl Fa) 229

3L 7F 7R = 55l wlsle] ¥ Wkl ik

72 vlge] {FaAEQ thiosulfinate ¥+3ko] 2
F7F A A MAE] adtka Raslg T Az g
#FE € sl nhs GolRE w@akg u 4 mdlEre)
& uf diallyl disulfidedeko] A A3] 7h438c
o|e} B Hil= nlu g 7l W 2
g EXstng Avlsrce bE
She Ak b2 gk dolg) Al gt
oo g o] 1A wiH o g HErtEE HEYS ]

1110
=)

% S S A3t QeNE A & Azbo]
o},
2 o
TEaBoz gol REats nhs golsvt Avks

FW'&

T} Zo] AR &g WshEAlE ALY, of
£ o159 BEV|dd SH77F #ojst=xg a1
A B ATE AAEEY v O3 22 ZAnE I
o},

HCl-ethanol(2F 60% ethanold]l 150mM HCl&
)& FEAAE ] dA Fosiiuy Ha Be
Age] datel 88 Bt aehv Avlsal 3R g
ot Aol Fag FollME HARE A,
e &3 vt 35 4aE vis Folw )
Aolzate] g8 vas) B o) Zastgent §714
Q1 Wsks fle Zlez velt §24) 53 9 nis
FolR & Tl ol ME AA a9kt ebgon) 35
H vhs Folsle) vims) 2w 9wt 1110 4]
ME & Aol7t gl et 1:1008 A ME 245
U7t gaste Ae® Vet Diallyl disulfide 1
Foqgt ol ¥)ske] SHAEA2l N-ethylmaleimide
¢} indomethacing 747} 53k Foll e A &
a3t 73434k, Diallyl disulfide ghake Aln}
oA 1.40mgZ01 Q. Reo] %371 7to] A3 el u}
gt MAs] hAsled 339 0.96mg%, 53ol= (.
49mg% = st

olgel Az Y¥H vis FopRw #F e 9Hgut

el g BEatgo] 9o 1 71A & nlze] SH
717} Aodete £kt



230

10.

11.

A

anes

. RS U % W model AXZESEE, B

73(1981).

. Shay, H., Komarov, S.A., Fels, S.S., Mer-

ance, D., Gruenstein, M., Siplet, H. : A sim-
ple method for the uniform production of
gastric ulceration in the rats. Gastroenterolog-
v, 5, 43(1945)

. Ostensen, H. : Smoking, alcohol, coffee and

familial factors : Any Associations with Pep-
tic ulcer Disease? Scan. J. Gastroenterol., 20,
1227(1985)

. Konturek, S.J., Radecki, T. : Gastrocytopro-

bismuth subcitrate
(De-Nol) and sucralfate, role of endogenous
prostaglandin, Guz, 28, 201(1987)

tection by collodial

. Konturek, S.J., Bilski, J. : De-Nol stimulates

gastric and duodenal alkaline secretion
through prostaglandin dependent mechan-

ism. Gut, 28, 1557(1987).

. EFEER L BRHES] B oSN, B, pl8s

(1970)

.ol cmejolHe] A gAL A AL

94-98

. Freeman, G.G., Whenham, R.T. : Changes in

onion flavor components resulting from some
post-harvest prosess. J. Sci. Fd. Agric. 25,
499-515

. Schultz, O.E., Mohrman, H.I. : Analysis of

constituents of garic. I thin layer chromatog-
raphy of garic oil. Parmazie 20, 379-381
Sodimu, O., Joseph, P.K., Augsti, K.T. : Cer-
tain biochermcal effects of garlic oil on rats
maintained on high fat-high cholesterol diet
experientia, 40. 78(1984)

Vaijinaths, Kamanna, N. Chandrasekhara :
Hypocholestermic activity of different frac-
tions of garlic. Indian J. Med. Res., 79, 580

ol

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(1984)

Bordia, A. : Effect of garlic on human plaelet
aggreation in vitro. Atherosclerosis, 30, 355-
360(1982)

Samson, R.R. : Effect of dietary garlic and
temporal drift on plate-let aggregation, Ather-
osclerosis, 44, 199-210(1982)

Ariga, T., Oshiba, S., Tamada, T. : Platelet
aggregation inhibitor in garlic.
(8212), 150-151(1981)

Jain, R.C. : Effect of alcoholic extract of gar-

Lancet, 1

lic in atherosclerosis, Am. J. Clin. Nutr. 31,
1982(1978)

Jain, R.C., Konar, D.B : Effect of garlic oil in
experimental cholesterol atherosclerosis,
Atherosclerosis 29, 125(1987)

Sharma, K.K., Sharma, A.L., Dwivedi, K.
K., Sharma, P.K. : Effect of raw and boiled
on blood cholesterol in butter fat lipaemia.
Ind. J. Nutr. Dietet., 13, (1976)

Chi, M.S., Koh, E.T., Stewart, T.T. : Ef-
fects of garlic on lipid metabolism in rats fed
cholesterol or lard. J. Nutr., 112, 241(1982)
FHAB CEEETICRIE T v SR
DR, HAR S, 27, 538-543(1973)

D FEE O o ek =5, 2 383) A4
3 PP1211-1224, (1985)

Mizui, T., Doteuchi, M. : Effect of polyam-

ines and acidifided ethanol-induced gastric

44

lesions in rats, Jpn. J. pharmacol., 33, 939
(1983)

Stoll, A., Seebeck, E.:Chemmical investi-
gation dn allicin, the specific principle of gar-
ic. Adv. Enzymol. 11, 377-400(1951)

Kominato, K. : Studies on biological active
component in garlic. 1. thioglycoside. Chem.
Pharm. Bull. 17, 2193-2197(1969 a)

Kominto, K. :Studies on biological active
component in garlic. II. Chemical structure
of scordinin A. Chem. Pharm. Bull. 17,



Vol. 7, No. 3(1994)

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

2198-2200(1969 b)

K.S., Barakat, M.M : Antim-
icrobial and preservative activity of garlic
[. Effect of
J. Sci. Fd.

Al-delaimy,

dn fresh ground camel meat.
fresh ground garlic segments.
Agric. 22, 96-98(1971)
Shashikanth, K.N., Bassppa, S.C., Murthy,
V.S. : Studies on the antimicrobial and stim-
ulatory factors of garlic(Allium sativum 1L). J.
Food. Sci and Technol, 19, 44-47(1981)

Wills, E.D. : Enzyme inhibition by allicin, the
active principle of garlic. Biochem., J. 63,
514-519

Mader, F.H. : Trreatment of Hyperlipidaem-
ia with garlic-power tablets, Arzneim-Forsch|
Drug Res. 40( 1), Nr. 10(1900)

T AR RSl Al el A= o
Foll BAAT, FAEE AHEE A (A1), A
kAl I, 12-23(1956)

PR, SR8, WE4 U A A
Aol vy 4% deasgE wA 1,
43-47(1979)

i, welolWs] @ HUBAL AT, FiA}

121-293(1978)
Mann, L K., Lewis, D.A. : Rest and dormac-
v in garlic Hilgardia, 26-161-189(1956)

FBA, T vz A, Ao #d dh
1. A%F g g Eag st =i s
A1, 14, 15-23(1973)

Chung, H.D., Lee, W.S., Lee, M.S. : Effect
of MH on sprout inhibition and metabolism
of garlic bulbs. J. Kor, Soc. Hort. Sci., 12
23-30(1970)

EL-Oksh, I.I., Abdl-kader, A.S., Wally, Y
A., EL-kholly, A F. : Comparative effects of
gamma irradiation and maleic hydrazide on
storge of garlic. J. Am. Soc. Hort. Sci., 96,
637-640(1971)

1, Bk, e} HmEE
H, Xﬂli By T i) 4

E1R=A] 9] A7 A Ak

L

27 177 &4

ol &

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

7hevbee] B3t 231
of mlAl= A% dwHislz], 24:218-223
(1981)

&03}, $AE VFFAE AGAF(vhse] A
G, sEolg AFa B, FE-go] 10:

407-424(1971)

Pruthi, J.S. : Spices and condiments, Chemistry,
Microbiology, Technology, New York : Aca-
demic press, 292(1980)

HUEFE A 2APL vkl g 1 37
ol v A% AR s tael Baker
%1(1983)

Robert, A., Nezamins, J.E., Lancaster, C.,
J.P., Field, S.0., Hanchar, AT.:

Mild irritants prevent gastric mecrosis troug-

Davis,

h “adaptive cytoprotection” mediated by pr-
ostaglandin. Am. J. Physoiol. 245(Gastroin-tes-
t Liver physiol. 8), 113-121(1983)

BRI : rhes Tl vldale| =" s R
B3 97, p 11-12(1991)

Boyd, S.C., Sasame, H.A., Boyd, M.R.:
High concentrations of glutathion in glandu-
lar stomach : Possible implications for carcin-
ogenesis. Science 205, 1010-1012(1979)

Rober, A., Nezamis, J.E., Lancaster, C.,
Hanchar, A.].:Cytoprotection in rats, pre-
vention of gastric necrosis produced by al-
cohol, HCI, NaOH, hypertonic NaCl and ther-
mal injury. Gastroenterology 17, 433-443(1979)
Vane, J.R.
thesis as a mechanism of action for as-
231, 232-235

: Inhibition of prostaglandin syn-

pirin-like drug. Nature Biol.
(1971)

Miller, T.A., Jacobson, E.D, : Gastrointesti-
nal cytoprotection by prostaglandin. Gur 20,
75-89(1979)

1 ukE 9] 7Rl wh& Thiosulfinatedt
&, Mgzl ahar thEhd M Al 5 (1989)

e
HESSE

(19949 9¥ 12 +8)



