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SUMMARY
(&8 %)

The ethanol and methanol extracts from 9 oriental medicinal herbals screened through preliminary test
from over hundred ones, were compared for antioxidative and antimicrobial activity, and were
investigated Nitrite Scavening.

Total phenolic content of each extract was determined as chlorogenic acid for standard  concentration.
Each extract, ¢ -tocopherol and BHA was added to 1,1-diphenyl-2-picrylhydrazyl and linoleic acid mester,
and the antioxidative acitivity was evaluated by measuring O - D reduce rate of an extracts additive
sample and n.on-additive and also POV after conduction of accelerated peroxidative condition. TBARs
value was utilization MDA standard. Nitrite Scavening activity was evaluated by pH 1.2, 3.0, 4.2, 6.0
condition, and synergism of each extracts at pH 1.2.

The extracts were also tasted for the antimicrobial activity against several pathogenic microorganisims on
human skins and Food, Such as Candida albicans, Escherichia coli Pseudomonas aeruginosa,
Stapyrococcus aureus, Bacillus stubilis and Aspergillus niger.

Antimicrobial activity of extracts was masured by diameter of clear zone of disc diffusion method.
Zanthoxylum piperitum extract showed the strongest antioxidative effect. Also, Caesalpinia sappand and
Cinnamomum cassia extracts showed the stronger antioxidative than another six extracts. Cinnamomum

cassia extract showed the strongest antimicrobial activity as well as high antioxidative effect.
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column, liquid chromatography) el @7l £uje] FAo) Be& AN s TyYL =
FE5 oo wWet Aot 7 EYSo FEYD FAIH S nasq 1Y 9453 sy
R FEY 548 e Y2 F4A8T ¢4 Amberlite XAD-2 columng o] &3t R3e Al
5 a5y € F73L 3 A B3 A7 93 282 oA silica gel columng 9]
83 SHEAES AASR o8 A wwtazeeagyas 23d dH &4 2o
HPLCE ol&3 AZF g

@) A=A g3 2 g7y &4
O HE & % FFAY &4 35
- S0TCAA 24X AzAZ NEE Fda3ad Hdd FZ 150mle) 99% ethanolT}
methanold 713 ¥, 424X 1507 838 Tutdch Tutg 2208 J3on IAp2 2
28, A oAl 150mle] 99% ethanol® methanold ZZ 71§ % 5A7 59 228
RERS, FFAT Eo} o3 (Watman, 41)33, 3¢ 4L 10mE FAE5Sed Aa=z
AHg-ghet,
@ 28 2 duaud By Fasgy =3

¢ 3% AN Ao P& FAare A 24

- #3EL 71 g Lecithin 714 Imld ANE94< 713 $ chloroforme nitrogen
gasZ AARI(FAS AAEW). 0.0IM Tris-HCI-0.175M KCI buffer$} 2mM FeSO,,
2mM ascorbic acid& H7}3te] W& £ RIE 2ml2 g}, gRTEL 2EEL MA@
& ZoR @rh o] & 37CAM 3085 incubationN) ¥ A3z, 5mM EDTA 05ne,
1%6 phosphoric acid 3m, 0.7% TBAS < Imt< A7}t water bathold 100CE 4587 2
°]i, 97]9 n-butanol 4mé2 7}8 3000rpmo. 2 10EIF WAEsd A24L Hsl 535nm
AN FFx& £3Uh olu BlZTE a-tocopherol?t BHAS Z& Wyoz Zxste 4
WA P33 aRg veS PP}

@ Hydrogen donating ability &3

- 42te) $289 $4% 9% (Hydrogen donating ability, HDA)& DPPH
(1,1-diphenyl-1-picrylhydrazy)¢] $94¢ o434 516nmaj|A UV/Vis-spectrophotomater 2
£3¢ F, A8 3mll 5+10-5M DPPH 9 3mlg 7}e ¥ 523 9§ ohg 1083 Be
AA dz7 dg FFEe gauL2H $42F9% S vehdn.

@ Mushroom - Tyrosinase Asja3} 24

- #&9 (0.4m)E 10% dimethyl sulfoxide(lml)o] =<1t} .(sonication)
solution Imll 1/15M phosphate buffer, pH 6.8 1ml, Mushroom - Tyrosinase(96U/ml) 0.5mi
& 7483, L-dopa(l/m) 05ml¢ F7Hgrh o] whgojg 25CHN 287 WA e EFY
ol EA3E dopachrome?] ¥& 475nmolN ZA @} UzEH v 2REGY FRE
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ME TP (YH)E e tyrosinase reaction?] Ad) A IE o3} o] T}

(A-B) - (C-D)
% inhibition = -~———-———em * 100

&7 (CONTROL)

A: incubation $o) & 98 ¥ E& AZ FIRE

B: incubation 7] A FZH& ¥ g WS FIFE
A4¥F (TREAT)

C: incubation & ¥9 F& 92 Yo NE FRx

D: incubation 7] A9 F&dqS YL YEo FAL

@ +2€ ¢ 9ydd 2y ¥FEH} 23

@ Disk diffusion method - Clear zone &3
- AR el WgE Z NEEFE 19F]4 3 10ml tryptic soy brothd] FEs 30T
A 24Nzt wiFadeh o] W% 01miE ALdN 3% AZE tryptic soy plated] Hoj=
Y F 29A EXFG 2 N@Fol WE W plated Yol HHEL F4A7 65mm filter
paper (Whatnan No. 2)& ¥ 30ToA 24X WY ¥ disk 90 Udebd clear zoneo)
ARZmm)e2 FFAL vl

& das A AA

- 4 #EEL membrane filter(0.2m)2 AFANJ) 3, brothd] Z 229 soluble solid
pom Q2 A7E F F AEFF slant) A WYY TF 19301 Hsh 10ml borhtel
AE, 30T, 24N B wlFAA o] wjF 01mlE &) ohAl 10ml brothel FF 39 30T,
24N Bt Mg G 0lmlE &4 F&Eo) $#9 brothe]l FZs] wjPwG, 2EE
o Fxd @y &ve nAY8e 48P ESF spectrophotometerE AHEEHY 620nmoAA F
BEE SAYY) FEE L YL brothE blank2 A4,
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43 A5 ¥ Iy
(1) N8

Mgl 24

flo
=2

B AFdA AL A, AT, 4, evA, TR, 29, 72X, uEH LB
BEANFANA FANH o2 U  PrH(Tabla 1).

Chlorogenic acid, Folin ciocalteu’s regent, Griss reagent, linoleic  acid methyl ester @ DPPHE &
SigmaAHUSA)A B¢ 73] Am2 ALeahsn.

(@) A& F&E9 =4

NE 3289 xAE d29 & A& 5g& AFEeta=0) ko] 250mle) 70% Ethanol - Methanol
€ 715t} 85C Water bathelX 321zt B¢t #2832 de AAE ©A 250ml9) 70% Ethanol -
Methanol2 ®& &3k 124 & <392 rotor speed 8000rpm, temperature 4C, time 10min
o] 2UL= Centrifugedt 3 4% AL rotatory vacuum evaporator® o] &3] L8 943 AA
3] & FEAE 50mIE 3 NE2 AL

Table 1. List of herbal medicines for the solvent extraction of antimicrobial and

antioxidative compounds

No. Scientific name Korean name  Plant parts used"
1 Polygonum ariculare o} 53 Fr

2 Hauttuynia cordata o]z L

3 Zanthoxylum piperitum Zx L

4 Cinnamomum cassia Ao Sb

5 Lycium chinense 212 Fr

6 Caesalpinia sappan o= Li

7 Glycyrrhiza glabra x R

8 Cnidium officinale Eo Rh

9 Schizandra chinensis 2.9 A Fr

Y Fr : Fruit L :leaf Sb: steam bark Li: ligneous R :root Rh : rhizome
(3) &0 289 YR &

A505 Wl Wet 329 YAFE Ao 106TANN AZYoZ +EL ZYste) YR FFL
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AT F&9d ZA o) AHER YRFRAETP) T YR L2 THE F&E YR
dry solid in extract(g)

Solid yield(Z @& $%)=
raw material(g, dry weight)

@) HsA SHE AF

#24¥ 7 phenold Bd9 §F ZAHL RheeSs $H¥) 239 2434 =, 7 phenold 52
% 02mlc) 29 Nagcos 89 2ml& 7bste] 83 &gt 28% 4 50% Folin ciocalteu’s regent® 7}
3t FEoA 308 WA O 750nmol A FREE A A
¥#E Chlorogenic acid® EFEAE o439 FNF REZTHo2RY F39.

G AR Fd% &34

AAF o 24 (electron donating ability, EDA)& *25 284 A& ool
1,1-diphenyl-2-picrylhydrazyl(DPPH)9| e)3 HAA-Fe] &3E Kim9 Choid] e H8sq" xg
9 899 FAAPY. F YA ¥ $22 £¥4 A8 02mld] 4x10°M DPPHEY 2mis
¥l vortexZ JFAR ¥ REFEAE AH4ste] 55mold FRE WHE SAHAL AT 5T
= AR TG NE 7T F359 FAe2 YR

A
EDA(%) = (1-

) X100
B

A AR AN F3=
B:ANg FHA/ANY 3=

(6) Thiobarbituric acid reactive substances(TBARS)9] &3

Buegest Aust® W97¢| we} 1mle] W8EFEC AN ANYRAEL 37C water bathel Al 1212t &
& & ARG @go] BUAuial 72%BHT 50u& A&e) shste Asiee AN,
TCA/TBAA % 2ml€ 7late] BE8olA 1583 74922 £, 4N A7 F 2000xge] &2 15
¥ RS AT 459 L 5B3Inmol A FAHAL, FARE AR QAo FHSEE sty 298
o2 SR TBARS#HL ¢ E#Eo) sl malondialdehyde(MDA)S A3 ch.

(7) T} 3} E(peroxide value)®] =4

FAE7be #A HFo) AsEd FHU3HE (peroxide)o) YA ER FA1kgel F4E 0 Y& T
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529 ded ¥ £z FAFGY J2H 429 A4 60~100meg/ked] £2IHE e FEZIZES
2 IFY 49 AEE FAAL Lee™S9 wye wWysd 7)WL linoleic acid methyl
ester(sigma, USA)E A% $28E 71d10mldl 05mig H7EQon HEZTE 05mM
BHA(sigma, USA)¢t 0.5mM a-tocopherol(sigma, USA)E AM&3t%o}. HuFe &8 HJTEE 5
0C water batho] X 2043t ASAFIAEN HAHo2 AR POVE &5 Zze] 22E Ag9
FARN S HESAL

(a-b)+F
POV 7}=

D& A8 9 0.0IN Na:S:03 A A =) (ml)
: FANE9 0.0IN NazS:03 A A (ml)
* 0.0IN Na;S20:9] factor

A=)

v T e

(®) A9 2A% &3

HAYde APPYez g & 28 Griess-llosvay e obF AP Ao 9% sulfanilic
acid®] To}z3s}s} of 2}§E0] a-naphthylamine®] couplingWt-§-ol 93t PN o}z A MiE g
Aot 7128 £ Ao0®, 2 A4 oladd 2AFE9 2FE Kato®SH KimP5 e R
HAsS 3 2ol $AsH ImM NaNO:$9 Imlol Zzte] &2 2mle 7H83m oj7]9] 0IN
HCI(pH1.2), 02M T4 &3 8(pH30, pH42, pHEO)E Ag3te] Wggole] pHE 27} 12, 30,
42,6022 =F3n ¢899 BuE 10mlZ Ak o] 4L 37TAN 1A WA T 7 wg
AE Im¥ Hetol 2% 238 5ml, GriessA o} 04mlE 7Habe] @ TR b ALo A 1587 W 3)
¥ ERF=AE A48 520tmolN FFEE 245 B2 opANFL ABeYY.

DA FEEE 244 F F224 WA pHI2 AudlA 99t 2& WHoz BHIAA o}ARY
2% FSAYE Lot

A A: AR I’ FE=
) X100
B B:As ¥ JA7/HA F3=

2A&0%6) = (1 -

© g7 34

NB, TBA, YM, PDB WA 1mlo] 3 #FF& 1939 Yol wFrlo)A 1823k wjFAHIL NA,
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TSA, YM, PDA WA & 713WAZ 24z wedict $5WAE H57] 98 NA, TSA, YM, PDA W)
A& 247 5mlY ©E F 45T Water bathol] B7150] £E& FAAIWA 2o WA FL 1004
Y AFA 73R Fo) 239 FHMAE VEAL FTAYL 7] AN 2L By 22
€ BANA F NEE FFHFY 70% Ethanold] 22 L10H| €2 HY:L 285 TIEL 100T
Water bathol A 3A1%F #&319 1 EthanolE3 22 80C Water bathol A 3X|2t 28Ut £222L
5000rpme} YAEZINA 1083 ERT AF Y Ao ALE sgch 22te] oA 22BS 8
paper diskoll 10044 TL&A EF5A0 F F4A2) paper diskE F71F0] AZANA FF7F 22 g
Ao Zelwn wlFrlo)A 48X3F Wi A1 F clear zone®] AL Aol HrHsHATE
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=

(10) AR =

TAAZNE 42 ANz Yl FFEEFeAE YEhJen, 4 o) BE $o3 F2e BAR
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_20._



3) 49 2% ¢ 13
(1) 2% FepAle gl REs

4 89 U FEFELE Table 20014 BE A3 Zo] Ethanol 222 A= nlE o] 915%2
BEHOZE ¥& #4¢ Jehlgony 896%2 2nz 228HE #9059 Fo|glo] H&sA Be &
€% YRR &5 - Fx $28L olF) v @we 582 BAY. 53, o4z - AT AY -
TR FE2E8L FYHor & Jo)& B Be 33 $82 YYD 29E 719%2 n5y 2z
® F&o HE 71d *e $88& HYE MeOH 3% E91 A& Ethanol sl st o] npSa o)y &5
L2 & FEFEE UEUAL F2-2vAE WFHOT 0.14%A WAl u 876%HZ,
875%%1 LF A7t dgtort A Ao)s}t ML & F2& UYEHUYNUL. o)Hx - AZ . A .
AT FE5EL F9922 Z Ao BYIL FIAYG 23] 2EEL 7HF ¥e $82 YA
oA AW E wis} o] ulEHL Bthanol, MeOH #3E8 RSN & 22 Ueya 777 - 2
¥ FEEL ERN Be £8¢ VG

Table 2. Yield of solvent extract from various herbal medicines

Yield ratio(mg/ml)

Medicinal Plant

EOH" MeOH”
Polygonum ariculare 9.15+0.002** 9.14%0.005™
Hauttuynia cordata 8.22%0.001¢ 8.3810.005*
Zanthoxylum piperitum 7.19% 7.611+0.007"
Cinnamomum cuassia 7.99£0.002° 7.930.001°
Lycium chinense 7.90£0.002° 7.65°
Caesalpinia sappan 8.49+0,006> 8.12°¢
Glyeyrrhiza glabra 8.2910.004" 8.76+0.003*"
Cnidium officinale 8.1430.003° 7.87£0.005>
Schizandra chinensis 8.96+0.001*" 8.75+0.002*"

1) EOH : 70% ethanol extract
2) MeOH : 70% methanol extract
3) Mean t SD

4) Value are means of replicates and those with different alohabet letters are significantly different

at p<0.05
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(2) &vid vl= &F

FETEY e H=HFE Table 3014 B A3 20| Ethanol %2 #9220 2o}z Hd3)
TEHY FFHORE 27 > A8 > o2 > Ay > P> Fx > HF > wFH > onx>
o coz s #§F) R 29 FEHEL 012410008mg/ml2 EL FHEdSe JEWT 0115+
0.00Img/mi}] £%FL FFHo2 H£d FFE Yehdloyd $9938 o8 D JHx - AN, F
717 Zx, A -obE - WA £08 Az Hsd £9319 ol RAT. MeOHIAAME An >
25 > 29 >4z > F2 > HF > FNA > 5 > onge $oz YFHOT ¥A U
B Zh AlEte] fodE BE AN 011020.007mg/ml, 2% 0.108+0.004mg/ml, 23 0.100+
0006mg/mlZ £/ JelI ojdZE 008510.007mg/mlEZ oA Aol7t AU} 4% 22827
Az FEE3E o7t gon AF - A - nFARE 2 49HA Ao]& RYor =3, oy
Aste FRE ZolE B 7P e HE §FE YUY S8R vy 23 Ethanol®:d
Fo4 0124+0.008mg/ml, 4% Ethanol3&Eo)A 0.115+£0.00lmg/ml, A% MeOHZZEo] 0110+
0.007mg/mlZ MeOH #&E&Xrth: EthanolF2EAN &7 Yt Ao n 32484 BE 3
TERE Aad Y 2&5E0] 7HE 24W R YL s ek HRA Wk 2&489 Ugid
23 FE2& HETFl 49 258 FAA Y gDt F2580 2on AN HEdPg) 2o
AL ot

Table 3. The total phenolic contents of various medicinal herbal extracts

Phenolic Content (mg/ml)

Medicinal Plant :
EOH" MeOH”
Polygonum ariculare 0.065%0.001*¢ 0.068:£0.003°"
Hauttuynia cordata 0.092%0.004 0.085+0.007""
Zanthoxylum piperitum 0.0124£0.008 0.100%0.006"
Cinnamomum cassia 0.092+0.002 0.110+0.007*
Lycium chinense 0.076%0.004” 0.072+0.002°
Caesalpinia sappan 0.115£0.001” 0.108+0.004"
Glycyrrhiza glabra 0.076+0.002 0.079+0.006>
Cnidium officinale 0.066+0.002” 0.074+0.002°
Schizandra chinensis 0.065+0.004 0.063+0.004"
1) EOH : 70% ethanol extract
2) MeOH : 70% methanol extract
3) Mean * SD
4) Value are means of replicates and those with different alohabet letters are significantly

different at p<0.05
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@) 2% A 2289 AATA 44
@ $d AAFS 3¢

AAF L2 84 Sz AAE T4 AE F9 Awd A3E YA ZHog A4y
T & BT ol AAUAN FAeTide g7 =3E JAdE 49 oz ojgym g
@ 74E FA #3289 AT FE£¢ AW B AT Table 49 Tk ZE FogA 2229
Ethanol#+& &€ #oHo2 FRF I Aol& B 239 xHA7} 4864+0601%2 7t =A Jehg
on A9 4740%0530%, T71AF 45.7410.438%, 22 41.65+0.042%= 38.97+0.064%°! 4 datstA
BHART F4%0] £33 1334+0495%%) a -tocopherolRrh 3v] 71 v e Byt 2%, A
3, 9142 Ethyl ether3&EE 20%°)4¢ F9%< B3 o-tocopherol®t} %4t MeOHZZE
& 99 &35} 5657010311%2 713 EA Yeht e Ethanold&ERt Fd%0] 43¢} Ay
T 46.3410014%% Ethanol3& &3 ¥4£8A1 EthanolFEBAAE $4339d 7|3 22 Eo)
MeOH M £ %zte] FFE Holx gkttt 2EMeOHF 2 EL 43.7610.035% 2 H| &3 Qn a8,
old %, AT MeOHFEEL 20%0l319 T35S Rgn 749 7%, 272 MeOHZFEZEL 24
ol vYeuA st 23 > A3 > A% > BHA > "53 > oj4% > o-tocopherol > AF =9
2 oA Ao)lg B

Table 4. Electron donating abilities(EDA) of various medicinal herbal extracts

Electron donating abilities (95)

Medicinal Plant

EOH" MeOH”
Polygonum ariculare 15.45%0.057*" 18.62+0.863%
Hauttuynia cordata 20,12+0.014™ 16.80+0.099"
Zanthoxylum piperitum 48.94+0.601* 55.70+0.311%
Cinnamomum cassia 47.40%0.530" 46.34+0.014"
Lycium chinense 45.74+0.438% o’
Caesalpinia sappan 41.6510.042% 43.76£0.035%
Glycyrrhiza glabra 32.99+0.120" o
Cnidium dfficinale 2253%0.219% 9.825+0.389"
Schizandra chinensis o o
BHA 38.97+0.064° 38.97+0.064"
o —tocopherol 13.3410.495" 13.34+0.495°

1) EOH : 70% ethanol extract

2) MeOH : 70% methanol extract

3) Mean * SD

4) Value are means of replicates and those with different alohabet letters are significantly different
at p<0.05
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@ HE FF34 ARFA F43e) Aup

Table 4°] 4 &% Z vt} Lol AAF 53} AedBe] FABAE Table 59 2} ARF %0
=Y 23, A¥, 7718, 2% Ethanol$Z 8 £o2 uEsiRy] fRE Fd%50] U4 2B
HE 2 52 AES 439 MeOHZEEEME A, ZHEo 2 #HsHFe] g1 AR
FT9TL &9, AY, 28502 BHARTY 40~50%F4%5S Jehlo] 3@ AE 22 Fo] As ¥x
BEANZA fF84¢ &4 Jebdt Ethanol3%E MeOHZEEE B5F o ¥sgao v#ss Aoz
e},

‘}"\‘-—E.l.’

Table 5. Correlatation of Phenolic Content and Electron donating ability

Phenolic C (/) Electron donating abilities
Medicinal Plant enolic Content (mg/m %)
EOH" MeOH? EOH MeOH
Polygonum ) )
. 0.065+0.001” | 0.068%0.003 | 15.45+0.057 | 18.6220.863
ariculare
Hauttuynia
0.0921+0.004 | 0.085+0.007 | 20.1210.014 | 16.8010.099
cordata _
Zanthoxylum
0.124+0.008 | 0.100+0.006 | 48.94+0.601 | 55.70+£0.311
piperitum
Cinnamomum
. 0.092+0.002 | 0.110£0.007 | 47.40+0530 | 46.34£0.014
cassia
Lycium
0.076£0.004 | 0.072x0.002 || 45.74+0.438 0
chinense
Caesalpinia
0.115%0.001 | 0.108+0.004 | 41.65+0.042 | 43.76+0.035
sappan
Glycyrrhiza
0.076=0.002 | 0.079=0.006 | 32.99+0.120 0
glabra
Cnidium
0.066+0.002 | 0.07420.002 | 22.53+0.219 | 9.825+0.389
.._oflicinale
Schizandra
. . 0.065%0.004 | 0.063+0.004 0 0
chinensis
BHA 38.97+0.064
a —-tocopherol 13.34+0.495

1) EOH : 70% ethanol extract

2) MeOH : 70% methanol extract

3) Mean = SD
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Al g ZF FEE9 F9F FHE 9E Y9 AYEthanol$£ 0] 1.5 absorbaneZ A ol
A A 2A FA8E Holn A, &%, 7R FEEO 15~204 0N S MeOHF2Em
DFPHS &%= W37} 25~302A4A F43te Ade 98 29, A9, 7714 FE3FL 1.0~194
oA FRE FRE WSE BALR FI)A EthanolF:E Eo] £& vhd, MeOHFEEL o} Fd F3=
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Fig 1. Change of absorbance by hydrogen donating ability of various Ethanol extracts

1 ¢ Polygonum ariculare 2 : Hauttuynia cordata
3 : Zanthoxylum piperitum 4 : Cinnamomum cassia
5 : Lycium chinense 6 : Caesalpinia sappan
7 : Glycyrrhiza glabra 8 ! Cnidium officinale

9 : Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM @& -tocopherol
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Fig 2. Change of absorbance by hydrogen donating ability of various Methanol extracts

Time(min)

1 : Polygonum ariculare

1 Zanthoxylum piperitum
: Lycium chinense

! Glycyrrhiza glabra

© =N O ow

: Schizandra chinensis
11 : 0.05mM «a -tocopherol

40 45 50

55 60 65

2 : Hauttuynia cordata
4 1 Cinnamomum cassia

6 . Caesalpinia sappan
8 : Cnidium dfficinale
10 : 0.05smM BHA
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@) Z+E d4A F2E9 s 523
D Thiobarbituric acid reactive substances(TBARS)®¢] &3

54  dlelnd  FFEY sy =EE LHBlo]E(malonaldehyde)7t  2-Ale] Lufopul FHAAN
(2-thiobarbituric acid)3 #zkN o] EHAE FA43, o] BN ZEx BE LU= FAFT
2HE #AE /M 3o

Zrzie] @A A ARE duHslols YA Fo2 AHEW Table 63 Zr}. EthanolZ:&EL 7
M7} 05810.014uMe] sZ2A ¥4 FAEAQ BHART ooz a8 &37 2 299 o
~tocopherol 2 1.64+0.078uM, 1.71X0.028uMB T H o2 =ol7} Yo FoHo= wed Fas a5
€ 71093 vegt oydzxroe 28 &350 43 AN %L WA - FEE HEF £9
H ANE RPI A > v >AT €22 533 IS 963+0.134ME 7HE & F4FHQ Aol
€ B i35 a57 Mg ¥e AE B 5 dUT MeOHF%ES BHAS =7 714 wol g3 &
F7t & Aeg JEgn FEJF 1.2010.042uM¢ AlS, 1.37+0.113:MQ 22L& BHA thgo2 §9%
o2 s aF7t 2A HIREA vebden 23E.16210021uMB A% - A FEEIH}E Rol7t
AR 1.71+0.028uM<Q) @ -tocopherol 2.t} F4bEt &7t £A e FE> ofAdE> wpEeE> o
HA> AF > FrAce= s a9E By

Table 6. MDA value of various plant extracts

Medicinal Plant E‘BARS (MDA )(zm) .
EOH MeO

Polygonum ariculare 6.45+0.191%" 5.041+0.0928"Y
Hauttuynia cordata 2.87£0.064° 2.8210.099"
Zanthoxylum piperitum 1.64+0.078° 1.62%0.021°
Cinnamomum cassia 0.58+0.014" 1.20£0.042"
Lycium chinense 5.80+0.233% 7.43£0.170"
Caesalpinia sappan 2.40£0.099" 1.37£0.113>
Glycyrrhiza glabra 5.10%+0.028" 2.57+0.007¢
Cnidium officinale 9.68+0.134" 6.65+0.262"
Schizandra chinensis 5.32+0.057" 6.30£0.064"
BHA 0.095+0.042” 0.095+0.042"
a —tocopherol 1.71+0.028° 1.71+0.028"

1) EOH : 70% ethanol extract 2) MeOH : 70% methanol extract 3) Mean * SD
4) Value are means of replicates and those with different alohabet letters are significantly different
at p<0.05



@ #}}8E (peroxide value)e} 23

50T B-27]elA 239zt AF3H linoleic acidol W@t Z+zte] 3589 s 572 AEF ARs=
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Fig 3. Change of peroxide values of Ethanol extracts during storage at 50C
¢ Polygonum ariculare ! Hauttuynia cordata
: Zanthoxylum piperitum : Cinnamomum cassia
: Caesalpinia sappan
! Glycyrrhiza glabra . Cnidium officinale

: Schizandra chinensis 10 : 0.0omM BHA

11 : 0.05mM @« -tocopherol

¢ Lycium chinense
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Fig 4. Change of peroxide values of Methanol extracts during storage at 50C
: Polygonum ariculare 2 : Hauttuynia cordata
1 Zanthoxylum piperitum 4
: Lycium chinense 6 : Caesalpinia sappan
* Glycyrrhiza glabra 8 ! Cnidium officinale
: Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM a ~tocopherol

. Cinnamomum cassia
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® 4% okl 3289 }ANY 2A%
® pHYl wHE ohANY 275

Zt Al&9] Ethanol, MeOH®| 97} & &2¢9] pHo| wma ofd4ly A2A%e Fig 5~Fig 109 kg
gte} o}, Fig 58 RW $E7} Img/mil Ethanold:& 294 BHAZ o}dAd aA%0) A% £33
%129 pH 30, pH4.2, pH6.0R T pH1291A 714 2 2A% ¢ BQu) Ethanold %2 pHI2N A= v}
B> 29 > 25 > 9" > A > #E > e-tocopherol > FAA > AFE > JHxeo T 1}
Extth Fig 6 =7 Img/mlg] MeOH #&2dM% pH 127 74 e 2A4% S 243 BHA > &
5> 20A > F7A >A8 >TE > HF >ET >a-tocopherol > A E > wtEHEo 2 ey
. EthanolF+E €A £& £7% & 2JY nF3H% 23] 22EL MeOHES AN E 3e 47
& BRI Ethanol$& oA 2& 2A% & BYd 77|17, AF 32 ES MeOHZEE AHdME &
& 2A% & Btk Fig 7% Fig 8¢ RW %57} 3mg/mlQl Ethanol & E2 M E 6918%E R4l
¥ F&E] 6765%% BHART F& 2A% g Yehd: A% > 25 > 370a > i > oj4x
ewz > AF > v > a-tocopherol £ 2 FA 4349 a-tocopherolBTies BF & A7
& UEAg. MeOHFE BN E 6765%%) BHASH 67%2) ZM7} HE# 42758 R &2 >
A > F7A > o4z > vlFH > HAF > FE > 29A > a-tocopherol 2.2 Ethanol FEE,
MeOH#&& EF H&% £A%& Uehdlch Fig 99 Fig 108 ¥ $57} 5mg/mlQ) Ethanol 358
dAE M7} 8367%=2 6765%% BHAERT E& 2A% S RYL 22 > Ay > 774 > 37 >
ojJdZx > @¥E > 2vA > ae-tocopherol > ¥IEHECET AASES HYT MeOH Z22EAHE
77019690 &M, 72.39%2 A& F&Eo) BHARY $58 2ASS BAX A > 202 > 7o) >
o4z > HFF > a-tocopherol > FEx > wFHg¢oe yehgth uHHSZ Ethanol 2523
MeOHF& &2 H&® 2A%E Bole Aes gyt
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Fig 5. Nitrite scavening ability of Ethanol extracts from medicinal herbals with pH1.2, pH3.0, pH4.2,
pH6.0(1mg/ml)

: Polygonum ariculare 2 : Hauttuynia cordata
: Zanthoxylum piperitum 4 : Cinnamomum cassia
: Lycium chinense 6 : Caesalpinia sappan

: Glycyrrhiza glabra 8 : Cnidium officinale

: Schizandra chinensis 10 : 0.0bmM BHA

11 : 0.05mM @ -tocopherol
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Fig 6. Nitrite scavening ability of Methanol extracts from medicinal herbals with pH1.2, pH3.0,
pH4.2, pH6.0(1mg/ml)

. Haouttuynia cordata
¢ Cinnamomum cassia

: Polygonum ariculare

! Zanthoxylum piperitum
: Caesalpinia sappan
* Glycyrrhiza glabra : Cnidium officinale
! Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM a -tocopherol

: Lycium chinense
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Fig 7. Nitrite scavening ability of Ethanol extracts from medicinal herbals with pH1.2, pH3.0, pH4.2,
pH6.0(3mg/ml)

: Polygonum ariculare * Hauttuynia cordata
1 Zanthoxylum piperitum . Cinnamomum cassia

: Lycium chinense : Caesalpinia sappan

® B N

! Glyeyrrhiza glabra ! Cnidium officinale
: Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM @ -tocopherol

© 9 O W o=

_33_



70¢ "M pH4.2

Nitrite scavenging
ability(%)

Treament

Fig 8. Nitrite scavening ability of Methanol

pH4.2, pHB.0(3mg/ml)

: Polygonum ariculare
! Zanthoxylum piperitum
! Lycium chinense
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* Glycyrrhiza glabra
9 ! Schizandra chinensis
11 : 0.05mM a -tocopherol

2
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6:
8 : Cnidium officinale

extracts from medicinal herbals with pHL1.2, pH3.0,

: Hauttuynia cordata

: Cinnamomum cassia
Caesalpinia sappan

10 : 0.05mM BHA
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Fig 9. Nitrite scavening ability of Ethanol extracts from medicinal herbals with pH1.2, pH3.0, pH4.2,

pH6.0(5mg/ml)

1 : Polygonum ariculare 2 : Hauttuynia cordata
3 : Zanthoxylum piperitum 4 : Cinnamomum cassia
5 Lycium chinense 6 : Caesalpinia sappan
7 . Glyeyrrhiza glabra 8 : Cnidium qfficingle
9 : Schizandra chinensis 10 : 0.06mM BHA

11 : 0.05mM @ -tocopherol
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Fig 10. Nitrite scavening ability of Methanol

pH4.2, pH6.0(3mg/ml)

: Polygonum ariculare
: Zanthoxylum piperitum
: Lycium chinense

! Glycyrrhiza glabra

W 2 U W =

. Schizandra chinensis
11 ¢ 0.05mM @ -tocopherol

i

extracts from medicinal herbals with pH1.2, pH3.0,

2 : Hauttuynia cordata
4 : Cinnamomum cassia
6 :

8 : Cnidium officinale

Caesalpinia sappan

10 : 0.05mM BHA
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Fig 11. Nitrite scavening ability of Ethanol extracts from medicinal herbals under different
concentrate with equal pH1.2condition
. Polygonum ariculare 2 : Hauttuynia cordata
. Zanthoxylum piperitum 4 1 Cinnamomum cassia
¢ Lycium chinense 6 . Caesalpinia sappan

! Glycyrrhiza glabra 8 ! Cnidium dofficinale

¢ Schizandra chinensis 10 : 0.05mM BHA

11 : 0.06mM @« -tocopherol
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Fig 12. Nitrite scavening ability of Methanol extracts from medicinal herbals under different
concentrate with equal pH1.2condition
: Polygonum ariculare ! Hauttuynia cordata
. Caesalpinia sappan
! Glycyrrhiza glabra . Cnidium dfficinale

 Schizandra chinensis 10 : 0.05mM BHA
11 : 0.05mM @« -tocopherol
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¢ Lycium chinense 6
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Fig 13. Nitrite scavening ability of the two mixed Ethanol extracts of each medicinal herbal with

the solid content of 3mg/ml

. Polygonum ariculare 2 ! Hauttuynia cordata
: Zanthoxylum piperitum 4 : Cinnamomum cassia
* Lycium chinense 6 . Caesalpinia sappan
* Glycyrrhiza glabra 8 : Cnidium cofficinale
. Schizandra chinensis 10 : 0.0omM BHA

1 : 0.05mM @ -tocopherol
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Fig 14. Nitrite scavening ability of the two mixed Ethanol extracts of each medicinal herbal with

the solid content of 3mg/ml

: Polygonum ariculare 2 ! Hauttuynia cordata

1 Zanthoxylum piperitum 4

t Lycium chinense 6 : Caesalpinia sappan
8 @ Cnidium officinale

1 Cinnamomum cassia

¢ Glycyrrhiza glabra
¢ Schizandra chinensis 10 : 0.05mM BHA
11 : 0.05mM @ -tocopherol
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Fig 15. Nitrite scavening ability of the two mixed Ethanol extracts of each medicinal herbal with
the solid content of 5mg/mi

. Polygonum ariculare 2 . Hauttuynia cordata

: Zanthoxylum piperitum 4 . Cinnamomum cassia
6 : Caesalpinia sappan

! Glycyrrhiza glabra 8 : Cnidium officinale

: Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM « -tocopherol

. Lycium chinense
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Fig 16. Nitrite scavening ability of the two mixed Ethanol extracts of each medicinal herbal with
the solid content of S5mg/ml

- Polygonum ariculare 2 : Hauttuynia cordata
1 Zanthoxylum piperitum 4 : Cinnamomum cassia
: Lycium chinense 6 : Caesalpinia sappan

: Glyeyrrhiza glabra 8 i Cnidium officinale

: Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM a -tocopherol
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Fig 17. Nitrite scavening ability of the two mixed Methanol extracts of each medicinal herbal with
the solid content of 3mg/ml

* Hauttuynia cordata
: Cinnamomum cassia
: Caesalpinia sappan
: Glycyrrhiza glabra : Cnidium officinale

: Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM e -tocopherol

¢ Polygonum ariculare
: Zanthoxylum piperitum
! Lycium chinense
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Fig 18. Nitrite scavening ability of the two mixed Methanol extracts of each medicinal herbal with
the solid content of 3mg/ml

: Polygonum ariculare . Hauttuynia cordata
¢ Zanthoxylum piperitum * Cinnamomum cassia
. Caesalpinia sappan
! Glycyrrhiza glabra : Cnidium officinale

! Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM e ~tocopherol

t Lycium chinense
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Fig 19. Nitrite scavening ability of the two mixed Methanol extracts of each medicinal herbal with
the solid content of 5mg/ml

1 : Polygonum ariculare

3 : Zanthoxylum piperitum
5 : Lycium chinense

7 : Glycyrrhiza glabra

9 : Schizandra chinensis
11 : 0.0omM «a ~tocopherol

: Hauttuynia cordata
: Cinnamomum cassia
: Caesalpinia sappan
. Cnidium cdfficinale
10 : 0.05mM BHA
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Fig 20. Nitrite scavening ability of the two mixed Methanol extracts of each medicinal herbal with
the solid content of 5mg/ml

* Polygonum ariculare . Hauttuynia cordata
1 Zanthoxylum piperitum : Cinnamomum cassia

. Lycium chinense . Caesalpinia sappan

o & N

! Glycyrrhiza glabra . Cnidium cofficinale
1 Schizandra chinensis 10 : 0.05mM BHA

11 : 0.05mM @ -tocopherol
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Z4E A 228 WA PAE) B F 4F A8 ZIE Table 6, 79 VYEbd A g w
= Ethanol®#&E& gram¥4 <l Bacillus subtilissl X FFBHE Rolm E38], A3 Ethanol5 % & o)
clear zone©} 35mm= 3¢ B4& RHTh EthanolF:Z 2L 21)a > oj5d > 22 > o]4x > 23
> FHE > TR folRn HFL FFEAo] RolA| YUt D WESEL AN > oug > AR
> x> 7R o2 el ATEA gramSA # 2 Pseudomonas aeruginosa®t Escherichia coli
T 47 2% Ethanol$%%°]10mm, 719 Ethanol¥Z%E9°] 9mm2 clear zoneo] YR oM=< A
¥ D W& &3] Pseudomona aeruginosa®l &+F 84€ Rt} Escherichia colid)H= 20z A
¥ Ethanol: D-WH&EoA 4o HJTL A2 EthanoldlNT BED}. granFA 7
Stapyrococcus aureus® =% Ethanol - D - W& 294 20mm, 16mm clear zoneo] &A= g1 2l )
@ D-WE&EE, A9 Ethanol, 21|} § 22 E A 8Xo velgtth. AFS Condida abicons® &
Fol# Q! Aspergillus niger’s A3 T $%E3 %35 Ethanold| A %te] $783L ey}



Table 6. Antimicrobial activity of various medicinal herbal extracts by disc diffusion method

Micro organism species

Extracts S;l: Pseudomona Bacillus Escherichia
aeruginosa subtilis coli
Polygonum EOH" - 20% =4
ariculare DW? - ~ -
Hauttuynia EOH - 10 -
cordata DW 9 - -
Zanthoxylum EOH - = =
piperitum DW - 9 =
Cinnamomum ECH 9 35 1
aassia Dw 9 8
Lycium EOH . -
chinense DwW - 8 -
Caesalpinia EOH 10 16 10
sappan DW - 13 .
Glycyrrhiza EOH - 9 N
glabra Dw - 9 -
Cridium EOH N - -
dfficinale DW - - -
Schizandra EOH - 21 20
chinensis Dw - 25 15

1) 70% Ethanol 2) distilled water
3) Clear zone diameter(mm) 4) No inhibition
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Table 7. Antimicrobial activity of various medicinal herbal extracts by disc diffusion method

Micro organism species

solv

Extracts ent Stapyrococcus Candida Aspergillus
aureus abicans niger
Polygonum EOH" 13 - .
ariculare DW¥ - - a
Hauttuynia EOH = - -
cordata Dw = - -
Zanthoxylum - EOH - - -
Dpiperitum DW = 10 27
Cinnamomum EOH 16 25 25
aassia Dw - 15 15
Lycium EOH = - .
chinense Dw = = -
Caesalpinia EOH 16 - -
sappan Dw 20 - -
Glycyrrhiza ECH - - -
glabra Dw = - -
Cnidium ECH ~ = -
dfficinale DW - = -
Schizandra EOH 9 - -
chinensis DwW 9 - E

1) 7096 Ethanol 2) distilled water
3) Clear zone diameter(mm) 4) No inhibition
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