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ABSTRACT - Modern people have begun to have the nationwide interest in the rice wine called Makgeolri which
is one of the traditional Korean alcoholic liquors. This study was performed to investigate the effects of Sansung Mak-
geolri extract (SM) on antioxidation together with the determination of pH and dissolved oxygen (DO) in the progress
of fermentation in the lipopolysaccharide(LPS)-treated rats. We examined the levels of SOD (superoxide dismutase),
CAT (catalase), GPx (glutathione peroxidase) in liver homogenates and the histopathological observations in liver tis-
sue. LPS-treated group markedly decreased the levels of SOD, CAT and GPx. But SM + LPS-treated group signifi-
cantly increased the levels of them. Furthermore, the antioxidative effects of SM were supported by the
histopathological observations in liver tissue which showed severe inflammation and necrosis in LPS-treated group,
compared to the attenuated inflammation and necrosis in SM + LPS-treated group. This results suggested that SM
could be a candidate of antioxidative material in spite of alcoholic liquors.
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Table 1. Experimental design of rats

day 1~20

Experimental day 21

group Dose of sample Dose of sample
NOR (7} 1 mL/kg of 0.9% saline, i.p.
| mL/ke of SM 1 mL/kg of 0.9%
ml/kg o saline, i.p.
SM(7) (100 mg/kg), i.p. P
CON (D 1 mL/kg of 0.9% saline, i.p )
i Lz of SM 1 mL/kg of LPS
mL/kg o : .
+]Ps ] (5 mg/kg), 1.p.
SM+LPS(7) (100 mg/kg), i.p. g/xg), 1.p
NOR : normal group
SM : Sansung Makgeolry extract-treated group
CON : LPS-treated group
SM + LPS : SM + LPS-treated group
LPS : lipopolysaccharide
(7) : number of rats
i.p. : intraperitoneally
Aem, 22+ 1°C9 2E} 60+ 5% FUHEFEE FAAA

t}. Ad(NOR: normal groupy 20¥ F<9F €& 1.5mL/
kg £3o 8 TPFEST ZF(CON: LPS-treated
groupy 20 B¢ ES 1.5mlkegd] £¥o= 5
g 5 2194 HE @ s 447 Ho) LPSE 5 mglkg?
TEE TEY] 1.5mlkgd §F0E BT stof 7F ¢
] 71 # sFst . A% TH(SM + LPS-treated
groupy AHdete] FEEE WY lOOmg/kg«] +FE =
1.5 mL/kg®l %%“’E 34t} RS & F 2194 H
¢z} o] LPSE Al aksith @.G.J T-(SM-treated
groupy> AHdEHdE] 255 204 ¢ Y 100 mgkg
o] 88 2 15mlkge] £%07 F43le] FFFAZ
5 2195 HE U HEE oY T aRay Fae
AFsaL 7 BEste ATt
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oA 1087 94 Eelsled EAHS RElsia gl AN
& §38 27 B3k —70°C WEae] Baste] AY
AT 7He 483& HMF AEsk 09% AEAITE Al
3 QA2 Fag F -70°C YEL Easte] AFA AL
239}, 7t A9 sullol] sidsl= PBS (Phosphate Buffer
Solution 0.05M pH 7.4 mannitol, in dissolved 0.IN HC)&
Y3 2he FA7 2 #Assie] 7 Ed e g ARSIt

2t EX[o] ChHEH FY

G Ao A Lowry'® 52 Wl 2JaiA 750 nmel
A &3 = (Microtiter plate reader, Molecular Devices Co.,
Sunnyvale, CA., USAYE 24317 BF T AEE bovine
serum albumin (BSA)YS AHE-3te] A #3qith
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1 EX] U} mitochondria 289} superoxide dismutase

(SOD) A+ &8 £F

Beauchamp®} Fridovich'2] ¥*%el} w2} 0.2 M K-phosphate
buffer, pH 7.4 (potassium phosphate buffer containing 200
mM KCl, 10 mM EDTA)E 672 uL, 1 mM xanthine 100 pL,
1% sodium deoxychlorate 30 uL, 1.5 mM KCN 30 uL, 0.2
mM cytochrome C 150 pLE 22 E¢) sample 8 uLE 2
32, xanthine oxidase¥H¥-& 10 uLE 2o} mixingdt ¥ 550
amel| A1 9] FF=(Microtiter plate reader, Molecular Devices
Co., Sunnyvale, CA., USA) H3lE 287 2489}t &
Ao AHEE BENOF superoxide dismutase standard
(Sigma Co., USAYE AHE-8td &3I4

2t X F catalase (CANS &9 &%

Acbi®] ™S o] 8-5}e] phosphate buffer (Phosphate
Buffer Solution 0.05M pH 7.4 mannitol, in dissolved 0.IN
HCI) 1.9 mLo)] sample (homogenate2} mitochondrial fraction
= 800 x g oA 2087 AAEET AEY 100 uLE buffer
210, 20, 40, 80% 3A) 0.1 mLe} TSI £H | mL
& EFsk] 240mmelM 902 T FBRE H4E
{(Microtiter plate reader, Molecular Devices Co., Sunnyvale,
CA., USAY3Iit

2t XX] F glutathione peroxidase (GPx)Q] L &%

Lawrences "¢} o]l £3led 0.1 M PBS (K-Phosphate
Buffer Solution, pH 7.0) 400 ul, 0.01 M NaN, 70 uL, 0.01 M
GSH 70 pL, 1.5mM NADPH 70 L, H,0 360 uL, GSSG-
reductase (1.8 U/mL) 20 uL, sample 10 uLE &E3Fslo] A
oA 187 BRI & SmM H0, 100 uL=E 7sf 2 e
F 340 mellA] 902 FU% FF= 74 F3 (Microtiter plate
reader, Molecular Devices Co., Sunnyvale, CA., USA) &t}
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Fig. 1. Changes of pH and DO (dissolved oxygen) in the progress
of fermentation.
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Table 2. Effects of Sansung Makgeolry on SOD, CAT and GPx
levels in liver

Experimental

aroup SOD CAT GPx
NOR(7) 3447+ 1.73"" 24245+ 1461 148.04 + 422"
CON(7) 20.95+1.01  179.54+18.94 37.13+3.89
SM +LPS(7) 24.10+0.82" 204.87+3.25™ 50.34 £2.38"
SM(7) 4427+ 1.727" 25215+11.927 143.84 £4.35™

NOR : normal group

SM : Sansung Makgeolry extract-treated group

CON : LPS-treated group

SM + LPS : Sansung Makgeolry + LPS-treated group

SOD : superoxide dismutase CAT : catalase GPx : glutathione
peroxidase

Results are presented as the mean £ S.D.(n= 7).

""and™: significantly different from CON at p <0.001and p <0.01,
respectively.
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Fig. 2. Histopathological examination of liver tissue (H&E, x 400).
A : normal group, B : Sansung Makgeolry extract-treated group, C
: LPS-treated group, D : Sansung Makgerly + LPS-treated group.

AZ] BAF D QAT D&, Bk A L7} ey Lps
A

ey FE3ES U

=

o
T iz AT d5H FA7E YEbEARE LPSTt
o Hlate] z Awrt Ao Ao g Jehdth AbdutAde] F
228 9 IFHY TR &gl AA vEde R
A LPSOl 93 M E £44o] Bod Zlow Aztdr

A I Autde] FE29 7
3 sl a4 BT 71Qlske AR AtREAY
2 o

pHS} DO(dissolved oxygen)2] M3he WE XP4S 1t
obsli=t] F03F g9lojt} Uutroz gRel YFL W&
£ £8l(mash)o] M E mlARIR] Ao &g A
S8o)] & Aoz dHA ot S 12} He
Al pHE 320004 AlFste] W&t xlsigel et 4228
btk B 1 2§ 2A3be] AAsis W pH

]

32457 HH AR E e AoE 4HA Ak 72
A7V & 23 9 Aol pH7E 3.88904 36741012 EL
stk gyt whdele] wE pHE 4.04.68%20 & A7
MM E Thh ¥& pHE UERSITE B AT E 3.72
A 4118 Z7teke] AHAd9) pHE fAlske AS gRls)
ATk D02 S 12 @& Al 100014 Aj&bate] 0.8 %

Dasitt 22F dEd H4 AldlE 4.0 fA5HTH SOD



170 Ryun Hee Kwon, Ga Yeon Chae, and Bae Jin Ha

= superoxide anions H,0,%F 0,2 H#A7)2 HO= o
Al GPx$} catalase(CAT)Ol 2l8] H,O0Z Agg o 24 SOD,
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