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ABSTRACT
Objectives ©  Anti-oxidation activities of Malvae Semen and Abutili Semen were compared and evaluated.

Methods : We tested the anti-oxidant effect through in vitro experiment and in vivo experiment that
induced oxidative stress using ethanol,

Results : 1. In the anti~oxidative activities of Malvae Semen and Abutili Semen they had high effects
in case of the scavenging activilie of DPPH and superoxide anion radical, and inhibitory effect of
linoleic acid oxidation.

2. Malvae Semen had large quantities of phenolic compound than Abutili Semen, but the anti-oxidative
activity of Malvae Semen was weaker than that of Abutili Semen.

3. The anti-oxidative effect of Abutili Semen was more strong than that of Malvae Semen in the rat
stressed by ethanol.

Conclusion : Anti-oxidation activities of Abutili Semen were stronger than those of Malvae Semen.
Therefore, the complementary usage of Malvae Semen and Abutili Semen can be considered.
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amronium  thiocyanate,  acetaldehyde,  formaldehyde,
formarmide, glutam'ng hydrogen peroxide, silymarin group,
tannic acid 52 Aldrich ARE, DMSO(dimethyl sulfoxide),
DPPH(1,1~ d]p]ei]\/ |-2-picrylhydrazyl), glutathione, linoleic
acid, methyl pyrazole, DPN(diphosphopyridine rnucleotide),
NBT{nitro blue tetrazolium chloride monchydrate), sodium
nitrite, sodium azide, sodium pyrophosphate, dithiohis,
trypan blue, pyrophosphate, ferrous-chloride, magnesium
chloride, phosphoric acid, PMS(phenazine methosulfate),
rotencne,  semicarbazide-HCl & SIGMA  AE,  cholic
acid, cholesterol, glutathione  recctase,  superoxide
dismitase, xanthine monosod  salt B8 WAKO A&,
Folin-Ciocaltet’ phenol Reagent, KON & Fluka A%,
DVEM(Dulbecco's modified eagle mediumy, BCS (bovine
calf serum), Trypsin-EDTA & JBl(Join Bio-Innovation,
Koreo) AE,  pericilin-streptomycin®  Cambrex A1,
ethanol-& ] T.Raker #E, xanthine oxidases Calbio #%,
isofuraned FolAet A|E-E A
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pulverizer(RONG-TSONG Tron workers, Tawan), £44]
5ol xHolls mtary  evaporator(TOKYO  RIKAKIKAL
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{2) Superoxide anion radical A&

Superoxide anion radical 2%-2 Nishikimi ¥
Wol wpglol el AAEGH AlE 5004, 0IM
Tris-HC] &394 (pH 85) 1004, 100uM PMS 200
g, B0OuM NBT 200 2 500uM NADH 4004 & 7}
& 560mol A FF= A ARE A3kA @&
oo} gt AAL(RE AFHE WEREAC

(3) Linoleic acid DHERHEY

Linoleic acid #ZHatA 8182 Haraguchi %9
Wl el AAIEHY ng/nl w2 AELY 30
d, lnoleic acid 4004, phosphate buffer 8004, %
G TI0uE 718 e TREL Eo] 40THA 74}
FAME fEsigdch o] ¥ 01alg 244 F
#Ha) 0.1nl 9 30% NHASCN = 75% “ﬂ% 2.7m 9}
=53 el 245mg/ nl %59% ferrous chloride 0.1nl
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A garsl a3E Gehdich

(4) ZHl= 2

s Feke Kim $'9¢ wbdol et dAlsty
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Table 1. Experimental Design for /n vivo Test for 2 Weeks
Groups | Ethanol Administrations
Yes Saline
Controt
Silymarin (1g/kg body
Yes
Silymarin weight/day)
Malvae Semen Ext. (2.5g/kg body
Experment . weight/day)
al Yes Abutili Seme  Ext.(0.82g/kg  body
group weight/day)
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Blode Fig. 13 2ok 70 1gol 100meel 0.1M
phosphate buffer& 7}8h obg HwAbefelA] vhg s}
Ak obagk fdE 600xgE 1587 YA gL
o, 459 10ng #Hseel GSHlglutathione) TH&
Aol AbgshTh vboR] 90miE §000xgE 10854t
AddEestel g2 AxEA 10me]l  H0mM
PBS(phosphate buffered saline, pH7.0)& 7h8l]
catalase ¥ ALDH(acetaldehyde dehydrogenase) &t
45740l ’\}"*“}O‘Ur AHE e 105,000xgol A 1A 2F

B 2ddR® g9e a0 Aeds
SOD(superoxide  dismutase), GSH-peroxidase %
ADH(alcohol dehydrogenase) &34 AEFE A3}
/\,\D}(Flg‘ 1).
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Collect Liver(1.0g) from Rats

~Add 100m¢ of 01N phosphate buffer
Chop
~Homogenize  (glass  teflon homogenizer  in cool

condition}

-Centrifuge at 600*g for 15min

Supernatant ~(L0n0-> Enyme solation for GSIT Assay

Re-Centrifuge at 8000»g for 10min
Supernatant Precipitate

1 ~10m¢

of S0mAl PBS,

pIT7g
catalise, ALDH-ssay
Re-Centrifuge 100.000=g, Thr)

Supernatant - SOD-. GSH-px-, ADH-assav

Fig. 1. Preparation of tissue homogenate and enzyme solution
from rat liver.

Oé:: homogenate ol 0.1% picric
o 3000 mpmellA 1587 AR
. A3kl 02 mM NADPH, 06
mM DTNB, 5 mM EDTA % glutathione reductase
7} 38¥ 0.1M potassium, phosphate buffer(pH 7.5)
g #Hrvlste] 412 nmol A 0% Ao R 38 £
A BlEE SA s

(4) GSH-px(glutathione peroxidase) &4 =4

GSH-px 2442 Flohe'™e] WHiol] ute} ZAst9
o} 1x10 *M sodium azide®} 1 mM EDTAZ &43f
¥ 0.1M potassium phosphate buffer (pH 7.0) 500
wl, B9 1008, glutathione reductase (2.768 U/md)
100u8, 1x10 °M glutathione 10010 %, 37Tl 4]
108 &t Oﬂ B wiekst & o] uhgde} 01%
NaHCOzell ¢ 15><1o "M NADPH 100405 7} 1
B2F 283 15%10° M HO: 100utEs 718 & A

”/} 30mel Al SHEE SAsS Ads E3
Z9} NADPHS molecular extinction coefficient
(E=622x106c) 258 &893 blankd 187HY
NADPH #x2 w3} (AINADPHV/min)& AHEsta
0] ;@L’*"“ 9] Fxe A blanke] Fx2} GSH-pxst &

Aol Aol 9] el AINADPHY/min g
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= ghg thee] Aol g
mg protein) & 4FEETH
Uk =0.868( AINADPHIIGSHO) xt)x
Vi/Vs o 3]sl
Vi ¢ incubation volume,
Vs o initial sample volume,
GSHO : glutathione®l #7] 3%

Yakbal GSH-pxel &A1 (Uk/

(VifVs)

(%) SOD(superoxide dismutase) &4 &F

SOD #A e Prtichis 79 ubie] ule} =4
39tk 15mM sodium xanthine(in 0.1M NaOH) 1.0
al 9} 10mM hydroxylamine hydrochloride 0.1ml, #1-4
228 2z A% 10d 282 1/18M phosphate
buffer(pH7.8) 1490 & EFS F 37CAA 1087
Aastgry 7)o xanthine oxidase (0.1U/nl) 200

A3 78lm Al 37CelA 2087 wRER, 0.05%
sulfanilamide 0.1ml, 0.02%
N-{1-naphthyDethylenediamine Olm = ] 5 3 AL
ojA] 2087} ubx| Eh —‘?— )C),»nmoﬂ 1] FaAWstE
2789} olsh A BFE SODE AL 5]&% 5L
b E L e 5«}_%/4%}:/\10 anen, Age e
Agrere wdste] B4 (unit/me protein)g& HHERIL
o}

() Catalase &M =3

Catalase & Abei™9] bl we} 24354
ol 0lme fARE A 71E] 105 mM

HoOy 2831 50mM potassium phosphdte buffer (pH

o

708 Bt 3po] HA  F BTAA 0% F
oF WhEAlZ o, o] Hr3elg 240nm°ﬂ/‘1 09 =

I W3z G4 B8 FHIRD, EATH K/ mg
protein}2 182 1nM H:0.2 ¥3lA171e | 855
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(7) ADH(alcohol denydrogenase) 4

Tottmar £°V¢] ®he] wel 248t 02 M
ethanol 0.1ml, 05 M semicarbazide 0.02nl, 0.1 M
NAD (in 0.01M HCD 002a 2 01 M Tris buffer
(pH 85 20n & EF3 o, 0TE 258 243}
Ak o] EgA] wg] Fuld 49 01nE TS
of b U0nmell A 1 BZHe) FREWstE S48
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AdAE g3 2t
(AAR/min) x (reaction vol} »

® 622

. {elillution factor)
units/mf -

(sample vob

. . Activity {units/m)
umls/mg protem

mg protein / o of sample

(Note) 6.22 @ millimolar extinction cocfficient of NAD+ at 340nm
(8) Ertal st ma

5, guEEsd Ae AR Erewds

BSA(bovine serum alburrin} & AH&-8F )
4) EAIXE]
in vivo A¥ozRe A& Ange AT
AsulaE Y3 #HFAe HF o+ HELF
(M&m“%lﬁ)&w M oArEstgTh A el feA
€ Student’s t-test B S o8-8t At
,O.U‘—} pevalue?t 006 BlEkl ZAS-o 11 {9438
L=
in vitro AP 2RE dL ARNE FFAE
B+ EF W MeantSD)EH 2HE315Th

4 A
1 Ashabg oA w3}

#EY Agd A mET dgds Yeazs
& e e DPPH
(1,1-diphenyi-2-picrylhydrazyl) £A%S £43d,
gastdz gy E8E3 e BHT(butylated

hydroxy toluene)e] DPPH AAH&A vlustgrh
125, 250, 500, 1000ug/nl(=ng/kg)) M EE AMR-3FS
& o, %79 DPPH aA%E 247 26%, 48%,
77% 2 104%9ck ARl o] 2rlgd] e}
DPPH &A% £8 Z7hatdov, Algel ¥o] 500g
/nl ]/\}o] 7&3 o= 7%%/{%0] t:} »‘%‘»ﬁ}ﬂ‘“ ﬁz'si
% Bad mikiTY DPPH AAS: 44 19%}

19, 66% = 135%E, A89 ol Z7}kol uld]
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3ol DPPH A?%-;« w3k Fristgon] Alge] ool
aOOug/nﬂO]o}o Follv AAZAO] XFETo tha

shok o, lOOOug/m of AfolE &ETF ZALHG
% DPPH AA&4e] t] Zatsitt. BHTY DPPH 4
AL 125 250, 500, 1,000ue/m & iﬂgoﬂﬂ 6.29,
126%, 186% % 223%= 9] BHTES 7} 713l
E%—Elr a4 718l BHT 250ug/m o] F-of

A9 vWEAS u, £ETE 1,000u/n 2 7
MrQﬂE BHT 500ug/nl &) 7B} 27840 wYgko
v e 500w/ Y A$ol® BHT 250ug/ml o}
Fod Aend o DPPH /*7%%“401 Zct ofy
g AHEAAY mTY 2%e FoE veo] A9
Anlg st AAEAC] Eshe %;lzi ujFo] B
of, 2% FHRUOE w74 DPPH 27%°) o 73}
o1 AzEY B Apda] A3 BHTE 4%
(99.8%)0) ™, &##ET 9 i e Agds WEsAx
gl 4o BFHUS meld ¥
DPPH &2AZA4L vl 743 #Heletn Azelct
(Fig. 2).
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Fig. 2. DPPH-scavenging activities of Malvae Semen(-@-), Abutli
Semen(-1R-) and BIT(-A-).
DPPIL 1,1-diphenyl-2-picrylhydrazy]
MV: Extract powder prepared from Malvae Semen
AT: Extract powder prepared from Abutili Semen
BIIT: Butylated hydroxy tolucne

2) Superoxide anion radical 2+ &3}

T Aetd 9 picy dgde Qe AZRs)
d-e F29] superoxide anion radical([ - O--1) &
F(scavenging activity)& =743tk 100, 300,

2o

500, 700ug/nl (=me/kg)e] AEE AMESIHE wl, 43
F2] superoxide anion radical AAFE ZHz+ 0%,

Vol. 21, No. 4, 2006

09, 102% 2 175%Z, 100/l 2 30w/n 2 5
Ze aA%0 gddol 300u/n ¥ 500u/no] A
7t ZAfele AR ol vlElEle] &5l F7)
hdch miFe Aol 100, 300, 500, 700w/ ml (=

ng/kg)e] AMEE AMEEHE Wl superoxide anion
radical &A% ] Zrz} 0%, 105%, 19.3% 2 24.2%

2, 9] A8l o] ZIe we) A% w3 =
7Feksd

AT T 25 M8 o] =
2t AT eSS, AFETE 700w/ 2
7Vetd-8 Wl superoxide anion radical AHEA
(175%) B0t BT B00m/al & A71E 799 47
24(193%)°] © 73t Hoz vlFo] Hol, XKEF
Hodes w9 superoxide anion radical 2A%0]
o ot A=A (Fig. 3).
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Fig. 3 Superoxide anion radical scavenging cffects of Malvae
Sermen (-@-) and Abutili Semen(-1B-).

MV: Extract powder prepared from Malvae Semen

AT: Extract powder prepared from Abutili Semen

3) Linoleic acid ZHts}l XMall =ot

g Agtd W EEpT dgds YEAZRS
o de Ruto] linoleic acid® ’&ﬂ AA 8= 33*
(oxidation inhibition)& ZFAst9or, izl
2] 853 = BHT(butylated hydroxy toluene)
9k ascorbic acid(AA; Vitamin C)2] AFa}edx g
sk Ay Astye s X®F HETF @ BHTE
Ao FAZE FAFOE linoleic acide] 4HE}E o)A 8}
¥, ascorbic acidE Z7\de ARslodAlgo] 544%
2 O113%, 234% ¥ 282%<% o8 A AsRo g4
F& dAEEE B o) S0ATE o] Folle Abs}elH)
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go] Asieo] Q38 tEA HFHU AduiAos
wre o8-8 BHrh 1047071 ]OJ Z7] Akskel A
£& ascorbic acid?t EYEFER, AT} FLTT
ascorbic acid® Ths ke BIH the 52 oA
48 ngon EiT/ 2FETRG tha e A
NS G Bk 20417 o]F ]~~- R
WY A ot AstdAsg Bmeon, 1 4kst
AA 5 AR FA=HAT ( Flg 4).

R '

z M

° o 7b 20 50 Ap 50 5‘0 T B0 40

Tirme (hes)

Fig. 4. Inhibiwry cffects of Mabvae Semen and Abutili Semen on
the oxidation of linoleic acid.

MV Extract powder prepared from Malvae Semen

AT Extract powder prepared from Abutili Semen

BHT: Butylated hydroxy toluene

AAL Ascorble acid

#He4d EA(phenolic compounds)& &l 4k3l
e AAetE AL vlA] wRof, x%EF H

52+001mg of phenolic
compound/mg of sample), 28I T HE Ao
EHAD = 255% (25524001me of phenolic
compound/mg of sample)®] &4 AdEe] FdFE o]
gglon) 1 xeole 20% AEE & Aole ohdzt
I AZYE ST} (Table 2).

Table 2. The Contents of Phenolic Compound in Malvae
Semen and Abutili Semen

Contents
Contents of phenolic compound(M£5Din=4)
Groups
ALY 2752 + 001 (mg/mg of sample)
AT 2552 + 001 (mg/mg of sample)

NV Extract powder prepared from Malvae Sernen
AT: Extract powder of the decoction prepared from  Abutili

Semen

2. 313 Zholl A 2]

0%l

4s 5%

1) GSH{glutathione) &I

| JL ] (wSH "%}‘3&% 5.5ue/s
tissuei o, 4 ri]f"’}'f‘ :‘119- 150ug/g tissueR wF
&) 27‘27%°l| ety w2 SR 4T Fo

T w} GSH & “3“\%" 80u/p tissue® UIETY 1455%
72 & OM w8 G019 (p<0.05), Wil FoAT
9] GSH T 18655mw/g tissue® thE+2] 1855%
off aje] ?ﬁﬂ &hA e 9heHp<0.01) (Fig. 9).

Pig. 5. The effects of the decoction prepared from Malvae Semen
and Abulili Semen on the comtents of glutathione after chronic
cthanol intake in rat tissue

Normal: Not administrated with ethanol or drug

Control: Administrated with ethanolt3.0nl of 30% cthanof)

MV Admimistrated  with Malvae  Semen-decoction(0.0625¢/0.5!
Jday)

AT Adminisirated with Abutili Semen-decoction(0.205g/0.5 s /day)

Silvmarin: Administrated with silymanin{lg/kg body weight/day)

+: compared with normal group, * compared with control group

(-, = p<(01, = p<0.05)
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2) GSH-peroxidase(glutathione peroxidase) 2hd

ojer2ut Eost txie] GSH-peroxidase &
& 3.1202U/mg protein®] 231, FAiketAQl Aejutd

Eolgl AyTe 848 43101U/m protein® E
?5&394 1387% gt Fo2E #AH s
13THP<0.01). oferes 87 &ET Agdg Fo
st AEFMVY GSH-px 84 38202U/mg
protein® 8 tiRol  wEte]  fosiA Eskon
(p<0.05), HET FTAT)Y GSH-peroxidase &
A8 42+02U/mg protein ® A3
AcHp<0.01) (Fig. 6).

6.0

tio 032

o8

=8 4370l

I

501

40

20

GSH peroxidase (U / mg protein}
o

a0

N, Control MV Sitymarin

Bamples
Fig. 6. The effects of the decoction prepared from Malvae Semoen

and  Abutill Semen on the activities of GSH-peroxidase  after
chronic cthanol intake during 14 days in rat Ussuc,

Normal: Not administrated with ethano! or drug

Control: Administrated with ethanol3.0m of 30% cthanol)

MV Administrated with Malvae  Semen-decoction(0.0625¢/0.5
Jdayy

AT Administrated with Abutili Semen-decoction(0.205g/05n /day)

Silvmarin @ Administrated with silymarin(1g/kg budy weight/day)
+ compared with normal group, *: compared with control group

(++, = p<001, = p<0.05)

3) Soluble SOD(superoxide dismutase) &M

0D Ao w2 FHAo] WHIE AR
SOD HEFIA(Fig. 12), 7AAM AFRS 3 liver)F
/} SOD %}H =] D}uﬂ;‘;@ atx) 7-}; /\}%

3}0% soluble superoxide dismutase (Cu - Zn-SOD)
4L Arlstgch

Ao B 045:003U/mg  protein®] 1
ggo] FoH EHZ?—O% AL 0.72+0.06U/mg
protein® & Aol wlate] dASA AEshdt
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(p<OOY).  #%ETF  BoAFMV)S] SOD B4
051+0.04, il FoTATY AL 0344003, 1
2l Agielgl Boje] SOD #4L8 060+0.06U/mg
protein®] B4 Bk Ry vludgS o, £
HEY BAHMV)IE SOD #Aalo]l dixde] 708%=
Sl AMskE R em(p<0.s), M T FoT(AT
& UzTe] 472%E HASA A3HEL M (p<0.01),
Avla BT dizgd] 833%2 AdEe B
e BEey FoaFe ol o) ol &%
o Agda wpT AHAe 2% Y ~EHS
7} Wy 817 9] soluble SOD A48 Asha]zom,
“Oﬂ o3k SOD FAAstanst g4 o

Aks at 540 nm

i e »
YL e R T O R
0.0 0.1 0.2 0.3 a4
Activities of superoxide dismutase (Uimi}

Fig. 7. Standard curve of superoxide dismutase
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Fig. & The effects of the decoction prepared from Malvae Semen
and Abutili Semen on the activities of soluble superoxide dismutase
(SOD) after ehronic ethanol intake during 14 davs in rat tissue,

Normal: Net administrated with ethanol or drug

Control: Administrated with ethanol(30a of 30% cthanoD

MV Administrated  with
Jday)

AT: Administrated with Abutili Semen-decoction(0.205g/0 5 /day)

Malvae  Semen-decoction{0.0625g/0 5wl

Silymarin: Administrated with sifymarin(lg/kg body weight/duy)
+ compared with normal group, * cumparcd with control group

(++, #x2 p<Q01, = p<0.05)

4) Catalase &4

Catalase 4 I8 40120208 E3AF)
= Boz SHAGoN, o8 Slde] 4YT A

s FEIAe a9 149 2ol (Fig. 14).
AT catalase AL 1503+6.8kU/mg
protein®] 13, ofE-geo] Fo® uzgte] 4L
120.0+4.9U/me proteinS. B AAbgoll viste] #A3HA|
A AHp<001). £FEF FoAFMVIY catalase
gAde 1310460, HmT FoHATY g4e

1346234, 2211 Adelviel Fo79 catalase 492
146.3t68 kU/me protein®l #4-¢ R dxzT#
HRalg e o, 4¥F BSFHMV)ES catalase ¥4
o] thERFY 1045%E FT ol7t 1Y o), milik
F BAZADE Uz 1122%2 #8445
SHI(p<0.05), vty FAFe $HL dxT o
121.9% % dAsA Asatdct o9t e, miliF
galo oz AEAvL FEE 8F 779 catalase
AL AeAAey, KET Adgde Fogk HE
o] glglth (Fig. 10).

2.0

y = 0.0398x + 0.0072 »
R? = 0.9999 e

Abs at 240 nm
>
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0
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Concentrations of H,0, (mM)

Fig 8. Standard curve of catalase

180 .

Catalase aciivities (kU 7 mg protein)

Controt My
Samples

Nornat Silymarin

Fig. 10. The effects of the decoction prepared from Malvae Semen
and Abutili Semen on the activities of catalase after chronie cthanol
intake during 14 davs in rat tissuc

Normal: Not administrated with cthanol or drug

Control: Administrated with cthanol30al of 30% cthanol)

MV: Administrated  with Malvae  Semen-decoction(0.0625g/0.5nl
/day)

AT: Administrated with Abutili Semen-decoction(0.205g/0.5ml /day)
Silymarin: Administrated with sitymarin{lg/kg body weght/day)
+ compared with normal group, *! compared with contro) group

(4, x5l <001, =1 p<0.0d)

et
0

5) ADH(alcohol dehydrogenase)
G&E4 Azl B

o AEHAE
ADH #4¢ #A Z3, 34

ZHliver)
el ADH A48

1.83+0.11mU/me proteinol g, oErge] Foigl
o] ADHEAE 2.3040.13mU/mg protein® 2 A4
of wated fAshA AEetATHp<0.00).

#3ET EoF(MV)S] ADH S48 1854014, Wi
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Bl AT 4L 2154008 123 et
Eoe 3032016 mU/me protein®] ADHEAS
%{Cl &7 nusgs o, £ET St MV)
& ADH #Ao] 279 B04A%E FolstA A dls]
ACHP<0.05). WF FHT(AT)S ADH &4jo] of
279 935%F Tha oy fof3 Aol ofy
Rk Agvid Bogtel ADHEAS diETd
131.7%2 @A 45t ol9f go], #%EF A
gole oz ~Edarvl fuE @3 7ol ADH
e 23y AMIrZed, mihT dEde #9
ANt (Fig. 11 ).

o

rlo

HNermal Cantrot MV
Samples

Silymarin

Fig. 11, The coffects of the decoction prepared from Malvae Semen
and Abutih Scmen on the activities of alcohol dehydrogenase after
chronic ethanol intake during 14 days in rat tissuc.

Normal: Not administrated with ethanol or drug

Control Administrated with ethanol 3.0l of 30% cthanol)

MV Administrated  with Malvae Semen-—decoctiont0.0625g/0.5w
Jdav)

AT Administrated with Abutili Semen-decoction{0.205g/0.561 /day )

Silymarin @ Administrated with silymarin{lg/kg body weight/day)
+ compared with normal group, * compared with control group

(44, *% <001, = p<0.05)
=
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