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Abstract

The antioxidant activity, total phenol content, and inhibitory effect of xanthine oxidase (XOase) for six different
medicinal plant complexes such as Achyranthes japonica, Acanthopanax sessiliflorus, Carthamus tinctorius, Eucom-
mia ulmides, Viscum album, and Caragana koreana were investigated in this study. The free radical scavenging
activity values using DPPH(2,2'-diphenyl-1-picrylhydrazyl) and ABTS[2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) diammonium salt radical cation] analyses were found to be 532.03+86.60 pg/mL and 1376.50+35.01 pg/mL,
respectively, in 95% of ethanol extracts among six medicinal plant mixed compositions (6MPMC). The total phe-
nolic content in 70% ethanol extract of 6MPMC was 125.19+1.34 mg GAE/g. The inhibitory activity against XOase
was highest at 33.20+0.17% in the 70% ethanol extract of 6MPMC. In the antimicrobial activity test of 6MPMC,
the minimum inhibitory concentration (MIC) value showed activities against V. litoralis and E. coli in 70% and 95%
ethanol extracts, and these two microorganisms were created in clear zones by method of paper disc diffusion. These
results suggest that the 6MPMC, composed of Achyranthes japonica, Acanthopanax sessiliflorus, Carthamus tinctorius,
Eucommia ulmides, Viscum album, and Caragana koreana, have both antioxidant and antimicrobial activities and,
therefore, may serve as a functional health food product.

Key words: antioxidant activity, total phenol content, inhibitory effect of xanthine oxidase, six medicinal plant

mixed composition, antimicrobial activity
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—Z:T—ic’] 7t = Ao YEReH, vhs - 49} -
MALS - GA0 59 2AE I AW
71 2 AT A F2 9] gA 7] &
AFE0] HIAEUTHLee et al., 2009; Hwang et al,, 2015).
oe] geRES EetHA H 75l sk AE ¥
B2 AzsHA ==, Zb sekAnich dAE] iy R oo
LR E o] Aolslr g olg} FHE 7| ZAF L Bz
AE st g A L o|gtstzr] EA A1) AE&EF o
2 Zg=jojof & Zlo 7 AT HT
2 Ak~ (reactive oxygen species: ROS)2| 3}T}ak AY
o AEe] Abs) AEFAS §uAA Theld 9 DNA
S 5 AR ME S Al 4] &

102 Aj#] UtH(Cataldi, 2010). A+3}H%
slo} 3hle] BH3 A Aoz HAE,
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Ty, AGAA o A, w5tz A%k BHHY o)
AR Aol e AW S {34 © chHEmerit et al,
2004). olH gt AHE dorl= s 4 e a4
o7 dd F e sl FAo] B AT ES
Mdste] etz Qe A oA X5 §88 =9
32} ke ATt sl s ok 118% ekt
A 2=0] ksl G st wst, vlaks, 23 5
oA 80% ool &atsl &Aool Y-S B3] th(Jeong
et al, 2004). 130 & groFA]e] kst a3 HFolA = 25
Fo] gheRAol A 80% HAME o] ATkl HAEJT
(Nam & Kang, 2000). 53 gHopx] 24 =S o838 it

3t €4 kAT Aol = TRl 57EA1 2] A k(A
SHF7)5, SRR, A A A=A 1L G el
gt F slE §%, DPPHO} ABTSE ©] &3

2%, 2k} &4l 2%k genomic DNAS] <=4 oA &
Aq3 e atslsS H7kek B3 7F AtK(Choi et al,
2016).

&) v]EFHAmaranthaceae)ol] &

2 AER e}, S, i 2 ExsH, S
A QEAFE] R 2 AREE]2 A oFH2 A FEo
A A}, E(Achyranthes japonica Nakai) ©]k
o] A5A|, FHES, Fatst o A= A4S e
FEAER UdHA i, +EY dEE FEES C
difficiled] & M= 28-S she ZoE RIEAT
(Jung et al, 2007; Kim et al., 2015). 27} (4canthopanax
sessiliflorus seeman)= SHFAIR o] &A] T2 Z717A S
o]-§3tH, 71, AT, AEFR, 28S A5 B o
AMEEH, 9713 WS FEE-2 Staphylococus aureus
2 staphylococcus epidermidis®] D3t A4S LERY
£ Ao 2 YePthBan et al, 2013). FEUF(Eucommia
ulmides Oliv) F&5-2 Staphylococcus aureus, Pseudomonas
aeruginosa, Candida albicans®| &l 53 J4E4&
RAEATHKim et al., 2013). A2 (Viscum album var.
coloratum) FE=2 255 U Aol gk JA 24
o] S HIA3ATHBae et al., 2005). EAMRNCaragana
koreana Nakai)®] ¥2] FFE-2 Pseudomonas fluorescens,
Salmonella Typhymurium, Escherchia coliol th3t &2
o] BT ATHON et al, 1998). =3,
gt Az AXE HAYAH FAEE F Fold A B
222 A M EIAL G ofof] AHE Tl e el
ot Ad+= B IEHIJHKim et al., 2008; Kim et al.,
2009).

A B AFgA e ¢S TUER 3 33, 201,
o, ATAe], BEARE E5e B3 2950 bt &
3, F s FF 4, XOase 24
Bt - BT RN AT SHESEAM G s S
ke 71x AR E &8stz At

q/dEe] 7154 W7t 105

T
N
PYAEE )88 AISHE A% AL A ()

efolAlOIAAY (M &, SH=HEFEH &) dd 24
3 S&ep), LPIENHR), FEEAA), F5E
A, Aol (1 A7HA), BEARAEDE ol4aje] A%
Yol AL FEHE B 2YBL BPo} naL 4
Farelth. o] 2YEF WAL R YA Folo}
538 BolA AT, BAIE $502 WA

olgdA AZ¥ 6% AFEE 1:1:1:1:1:12 EF3H
mesh ©|3tE 7| - ete] & FE = Azt £
ZAAES AU, A EZHE, A, I EXHE 5 &
o 2 BHY 55 e HNES AEst] A3
THKim et al., 2008; Kim et al., 2015; Ban et al., 2013;
Kim et al., 2013; Bae et al., 2005; Oh et al., 1998). vl g}
ol g Ax A= e om made =53 F
3 FAES Fol7] fal Ao g deES A
4 9 ad wigetdth Axd 5% A4S UAE
Al AdE F, A2 FoEZA ] 7158 Bkekr] fs) 4
FPA H7] FAEE AR AAA = {718 E Al
13t =st B3 54 odegrt o] 83t FE3ake] 7t

ot ofN o

=

O,
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AF 50 go] WMES UYA7IZ EAS &, =, 70% olE
<, 95% eSS o]g3te] Aol 2447 FE3I T}
7zt EES 933k U3 Whatman No. 42 & ZX](Tokyu
Roshi Kaisha, Tokyo, Japan)E A}-8-3}e] ZES A| Al
FZES 33 H=71(EYELA N-1000, Tokyo Rikakikai,
Tokyo, Japan)E ARg-3te] 45°ColA TEAAY. &€ &
A 2AEF E, 70% NS, 95% oer2-S ]8I F=
B2 41.88%, 30.68%, 18.41%2] &2 ZAFHAUIL, 6
MPMC®] Zt7} &5 82 41.42%, 31.77%, 19.92%
2 Yelstt 7 A5 FEFES 70% oleh2ol £3A1A
Azl &4 24 9% v =2 st

DPPHE 0|&8t free radical &S &4 &3

FH|E FZE2] DPPHE ©| &3} free radical 275 &
4 Z74-& Shimada 59 Aol wie} 43519 th(Shimada
et al, 1992). =H|E A& 100 uLol] 0.15M DPPH &
100 uLE H7Febal A-eollx 3087 daejollA] vhg &,
UV-VIS spectrophotometer (Multiskan FC microplate pho-
tometer, Thermo Scientific, Waltham, MA, USA)E ©]-&3}
o 517 nm FH=oIA AT, SHGS 247 Lo]

£ 5% $48 RC, (ugmL)o-2 JERIAT. Ptz
O 2= ascorbic acidE A3 T
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ABTSE 0|Z$t free radical 21s &4 58

FHE AE2] ABTSE ©]83 free radical 47 €4
< Re 59 Aol o AAE WHE S8st] A3
218 THRe et al., 1999). 7.4mM ABTS$} 2.6 mM
potassium—E;: L2 225 5 QHEiel A-2ol4 REgA]Y]

, UV-VIS spectrophotometerE ©]-8-3t4] 732 nmeA &

‘é‘ X kel 0.70+0.03°] =Al phosphate saline (PBS, pH
THE A ste] FHEATE TRlE 84 89 990 pLel
AZE 10uLE ¥ F 108 & vESAIA 734 nmellA] &
JrE 5X4 O}ﬂ\:} 7_}- /\ﬂ;a__’-_',] e radical A7.] 34 J-S free
radical S 50% A7AATE %%%94 H4& FEE RCy,
(ugmL)Z 3t JER AL, YA NZTF S EE ascorbic
acidE AH&-3F3i Tt

oL

mlo

=

= [LE |
= &2 Folin- Ciocalteu T4HS 83t =

} ITHKim et al, 2007). 50 uLe] F3= A1F1 Myell 100
pL-/] 7} FE2E(1 mgmL)g F718E & 1.85mLe] S7F
o255 Yol Eeste] 387 WA ST e A=
o 300 uL Na2c03E ol 43, 1.7mLe] ¥ol2FE A
7}01’04 £ 4mLE At A& 4ES £
UV-VIS spectrophotometer%
EZL gallic

Aot

Xanthine Oxidase (XOase) £ x| &8

AAA fato] FHEE G499 XOase2| A AL
Stirpe$} Corte2] ¥ ol w2} =3 3} th(Stirpe & Corte,
1969). = *2]+= 0.1 M potassium phosphate buffer (pH
7.5)°] xanthine 2mM< =< 7]& N | mLo| xanthine
oxidase (0.25 unit/ml) 0.1 mL$} FZ4F 0.1 mLE 7}8kaL
e S/HTE 0.0 mL F7Fske] 37°ColA] 527 vk
SA AT WS- 3 20% trichloroacetic acid 1 mLE A7}
ste WE-8-5 FEAZ| AL T E A AE 218 3,500 rpmol| A
1587} %Q%ﬂé} i‘:]' G AE AAG F gl Fol
237 S 292 nmellA FH st 73 | EF
A K %ﬁ\l—o]—&] o3 22 Al oJal Asl&
(Yoys AlRFstATh A &(%)e 1 - (8872 uric acid A
A&/ 272 uric acid A ) x 10022 313t}

0|ME vhes Z7H

=] P EAAAEAAN 757 P ES Eontol a4t
shso] Ed 6 MPMC A EFE&2] IrdE 2= 4
AstAtt 7EF7 AldS S aureus (KCTC No. 1916: 241
XA, Vibrio litoralis (KCTC No. 13228: i3 &

A
(o]
BT 8- % F), Bacillus subtilis (KCTC No. 1021: 3Lz )

£l

AN - Al - o9 - e

Klebsiella pneumonia (KCTC No. 2208: |8 +-t), E. coli
(KCTC No. 1924: tl%+#), Sal. Typhimurium (KCTC No.
1925: 149 5, P aeruginosa (KCTC No. 2742: =5
ye Aol ol &siit AnA= &4 A4S #lal LBY
A 8 2] (bacto-tryptone 10 g/L,, bacto-yeast 5 g/L, NaCl 10 g/
L, pH5.8)E o] &3l B subtiliss A|2e 6714 wAE
S 37°ColA vlFEIA L, B. subtiliss= 30 °COlA] B %5}

"AE RS FESI

O|M=2| =4 X %L:_ £y
ndE Hax A ¥

(1993)°] ARg-g WS

Atk v v E FEE

N Awstel 4

.8-1,000 ug/mL7} E]E% 3]
HE EFS 200uL7t HEE 96
F3ted 37°C 9 30°CollA] v sl
d< AAsttt. o] W Fdhza>
Ou:]’ nE /\1540 3%&0; /\]/\]

ssie.

NET
well micro plateol]
A v E A 24
tetracyclineS AH&-st3A
3 24 As v=5 24

ClA3 SHtEA o) /6 O|ME2] Naf &y

MIC E4oA A &4 Bl 257 VA= V litoralis
o E. coliol el tj=a ShbHES o] &3 v E A
A4S #4951 tH(Seo et al, 2016). LB agar WX A
%35t 107-10° CFU/MLE 343 n| A& vj S 100 uL
R E‘?uff?l —r, paper discE HiA] Yol E3 100 mg/mL
S 20 LY SEES HESIATh E
&%—%cﬂl 2 A4 A4 252 37°C =& 30°CollA
H clear zoneS ER13te] 4313t
SAEA

F71*2]+= IBM SPSS Statistics (SPSS v.23, International
Business Machines Co., Armonk, NY, USA) X213 & o]
43}, A} $E2A1S Duncan’s Multiple Range Test (DMRT)
£ 33 5AE 9498 5% oA B8

ot g &
6352| 2AUSAE FE TME2| free radical s X

652 °F82lE &3 24 E°] DPPH radical ¥ ABTS
radical 27 FEE 50, 100, 200, 1000 pg/
mLE 550] RC,, #t2E YERfo] ¥t o™, DPPH
2} ABTS free radical &7l that Azt= M3k 73k
Oi Vet DPPHE ©]£3F free radical A7 5S &
3 A3, & FEE)A 881.91+£46.32 pg/mL, 95%¢°l &t
FZEEL 532.03+86.60 pgmLe] FAZ B ITh 70%
RS 22 Eo|| A= 572.02+13.96 pg/mLe] FXE Ve

ofr
rlo
il
i
i
lo

=
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ZOZ KoL, 95% oehe FEEA 7 ksl g4 o)
= O YERIL, 70% Ae-E 95% e FE=
7ke] HlmE EA RO R 2 2}o]E HolX = ¢khTHTable

1. 53], & FE2E7] 248 vustd, 5 vd =24
EolM = 1247.25+229.00 ug/mL, 6714 %?}7\*4501]*1“
881.91+46.32 ug/mL=Z YEI}= HOZ Hol 67H4] okg A
E B ES o] 83 APt free radical &A 5 0]

212 A A rebskt.

ABTSE ©] &3 dtsl 84 &4 S 53 &v 55
H g3E 2¥3 43} DPPHE o| &3 23 2A%
=4 A} v 2 dd2AE AR 6714 &
P = % A o =2 T‘%} Fal €3S YR T
67HA H3F2AdE2] 95% ollehE FE=lA] 1376.50+35.01

pg/mL 17‘3_‘ Uetlo] BE EHJZ——TL% A o8] 7Hg
F2 s S JERN T Table 2). S99, 2kef, 7+
Z, 57, 18 %9 7k A8 5 2H=S 50%
]%%E FZ3l] DPPHE ©]-8-3t free radical 2275 A
A, 5mg/mLe] FEAAME 95% o]Fe] A&
WE}LH‘H gitsl Zhgo]l =2 Aog HIFHIY
(Hwang et al, 2011). B3 steka) F2E 115 sk
ksl 35 A6l AF DPPH radical 2755 =43t
A}, A7 27%, AR 21%S UER °Ur
ymA 53 SRl E2 20% VIREe R et A
AEATHKIm et al., 2006). °|E2% 2 F FEXES %’”‘3—

AN
3 A7 E A B 23 98 ApME 171
TRzt obd AB7HA] k&Y= B 2SS o8

Table 1. Comparison through free radical scavenging activity
by DPPH analysis from extracts of medicinal plant mixed
composition for one type or six types

HexdEe] 71

o

7} 107

AFS A7 3P ol AH T e,

H&=4 49| free radicalE ErlitE AT & AEA

= DPPHY} ABTS 22 £4& Fall d4itsts oo 7t
otk A RE dHsd EHL free radicalS S350
2 2AT FE dov, 71 wet dsg Bdo] A9
A e steE F U Y BEE St sl
S BAste Zlo] viEA atth(Lee et al, 2012). -2 A
ddde 78 B A d"e] ibskss BolFl
o, 7|AE R Wk dEAd B FEoE <l

ABTS radical& 4~73}3, DPPH radicalS &7 E3+=
4 JTH(Youn et al., 2017).

1,000 pg/mLe] FE & A Fslo] EAjo) o]
5 13.76:0.22 mg GAFE/g, 70% ol|&-S FZ5 125.19+
1.34 mg GAFE/g, 5% oﬂEP% FEE 72 9m

2 ZAHAS. T Hs FF A 9d 24E U 6
7R E3 ZH%E] 0% Nes FE25 J

Z = FEFS Ad Aoz ZHEHAtKTable 3). & ==
SheFol B2 AES AALTE Ao SHAAE Alojst
o:] 61—01— ‘6]-/\]—3:]_ kA o] 157-]] Urﬂ.urb 74 oz ?—:}iﬂx] 9}\
Th(Lee et al, 2005). T8 A A& 3 A 5 7
712 e] SFEFAY FEEESA AR, Al
=G, 288G, ASHRIIS, A7 o)-’] = W= o

=i

Table 2. Comparison through free radical scavenging activity
by ABTS analysis from extracts of medicinal plant mixed
composition for one type or six types

Samples Extracts RC,,® (ug/mL)
WY 1247.25+229.00¢
Single composition" 70E® 627.24+28.21°
95E 620.62+37.36°
W 881.91+46.32°
6 MPM(C? 70E 572.02+13.96*
95E 532.03+86.60*
Ascorbic acid 5.66+0.07

Samples Extracts RC,,® (ug/mL)

w? 5007.92+989.47°

Single composition” 70E? 2235.31+285.86*
95E> 1750.46+50.68°

W 4117.15+536.10°
6 MPM(C? 70E 1723.54+42.33%
95E 1376.50+£35.01°

Ascorbic acid 5.57+0.05

YControl: Achyranthes japonica

26 MPMC: 6 kinds of medicinal plant mixed composition: Achyranthes
Japonica, Acanthopanax sessiliflorus, Carthamus tinctorius, Eucommia
ulmides, Viscum album and Caragana koreana.

JW: Water.

Y70E; 70% Ethanol.

995E; 95% Ethanol.

9RC,,; Concentration required for 50% reduction of DPPH at 30 min after
starting the reaction. The concentrations of all samples were adjusted to
50, 100, 200 and 1000 pg/mL. All values of RC,, are means+standard
deviation for three replicate tests. The data were analyzed using SPSS
statistic program and were represented as significant difference at 5%
level of probability (p<0.05). Letters such as a-c represent as significantly
different by statistical analysis.

DControl: Achyranthes japonica

26 MPMC: 6 kinds of medicinal plant mixed composition: Achyranthes
Japonica, Acanthopanax sessiliflorus, Carthamus tinctorius, Eucommia
ulmides, Viscum album and Caragana koreana.

OW; Water.

Y70E; 70% Ethanol.

995E; 95% Ethanol.

9RC,,; Concentration required for 50% reduction of DPPH at 30 min after
starting the reaction. The concentrations of all samples were adjusted to
50, 100, 200 and 1000 pg/mL. All values of RC,, are means+standard
deviation for three replicate tests. The data were analyzed using SPSS
statistic program and were represented as significant difference at 5%
level of probability (p<0.05). Letters such as a and b represent as
significantly different by statistical analysis.
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Table 3. Comparison of contents for total phenol from extracts
of medicinal plant mixed composition for one type or six types

Phenol content®

-olRY - AAIE - HalE

O >~
9—03/‘\1 * *6]'\_—1—

Table 4. Comparison of inhibitory activity against xanthine
oxidase (XOase) from extracts of medicinal plant mixed
composition for one type or six types

Samples Extracts (mg GAE/g sample) Samples Extracts Inhibitory activity® (%)

w? 9.24+0.22° w? 27.30+0.00°

Single composition" 70EY 22.10+0.13° Single composition" 70EY 27.50+0.10°
95EY 13.49+0.33¢ 95EY 13.47+0.06°

w 13.76+0.22° W 27.40+0.10°

6 MPC? 70E 125.19+1.342 6 MPMC? 70E 33.20+0.17*
95E 7.24+0.19° 95E 17.80+0.17¢

YControl: Achyranthes japonica Positive control (allopurinol) 89.30+1.30

26 MPMC: 6 kinds of medicinal plant mixed composition: Achyranthes
Japonica, Acanthopanax sessiliflorus, Carthamus tinctorius, Eucommia
ulmides, Viscum album and Caragana koreana.

IW: Water.

Y70E; 70% Ethanol.

*95E; 95% Ethanol.

9Total phenol contents are represented as mg gallic acid equivalents
(GAE)/g sample. All values of phenol content are meanststandard
deviation for three replicate tests. The data were analyzed using SPSS
statistic program and were represented as significant difference at 5%
level of probability (p<0.05). Letters such as a-e represent as
significantly different by statistical analysis.

S 50.351+3.122-1905.650+10.587 mg GAE/g D.W.2] H
9z 248 A7 Ayt BaEYTHLee et al,, 2015).

oF A 22 g9 Felugel /158 A s7HA SV 77
&, BRI, AN 1, AT 1, el eE B
ARe S ogd FHEZVE & A I 24 A%

30.16+0.29-06.95+0.60 mg GAE/g D.W.9] ®¢] X2
EFSETH(Choi et al., 2016). ©l= 92 A} vp7iA =
A8 RO &= ]l-:‘al—al: }d%uﬂoﬂ/q L7t o
Wo} e F2EM F sE FFo]

e el 25 2k 2k, A, o
RS ETT A 24 B AYBYAT
= A T2 138.72mg/100 mLE 43 B
FATHChoi et al., 2012).

g 322
=

o
r;

=
-

ﬂiﬁ

rot

o
T

0 ml)(

=
=2
3]

of

B2 ox HiF R OJ

LA )

Xanthine oxidase (XOase) X &4 244

XOase= xanthine2 7|2 & ©]83}4] superoxide radical
< AAste HHE T 5% FEadolth uric acidFA
7t ZOIAHE TS fEste AoE gEA A, T30l
At A Agolg A Fol §HEs AU FE Aot
(Duke et al.,, 1973). W&t XOase AsNAl= 5 X EA
2 ARREAYTE & AFAE 659 A E 5 =
X EZES 1000 pg/mle] =2 FFste] XOase 73
24E F4T A3, 70% ANEE FE=014 33.20£0.17%
2 FE=F vugdesdy /M =2
XOase A H 48 YEPATH(Table 4). ©1& F dlE T
o] 71 =W 6% FEAE H3 2AE] 70% oler
A FollA XOase A3l S47H] £ Ao 7 H o,
XOase A3 BAHC % 5 shaka) A7}

¥0 |
tlo
5

YControl: Achyranthes japonica

26 MPMC: 6 kinds of medicinal plant complex: Achyranthes japonica,
Acanthopanax sessiliflorus, Carthamus tinctorius, Eucommia ulmides,
Viscum album and Caragana koreana.

IW; Water.

“70E; 70% Ethanol.

995E; 95% Ethanol.

9Mnhibitory activity; Absorbance at 292nm was represented as inhibition
rate (%). All values of inhibitory activity are means+standard deviation
for three replicate tests. The data were analyzed using SPSS statistic
program and were represented as significant difference at 5% level of
probability (p<0.05). Letters such as a-d represent as significantly
different by statistical analysis.

2 AREY 63 8 E 5 24EY FEES
g TFA 2= A8AE o] &HAL Q)
allopurinol (1000 ug/mL posmve control)2] XOase A&
2l 89.30+1.30%%} Huo}L S2 oAl ZdE UEisle
U, AASt w28 ol TF AEAR] &8 7FsA
=7 ds Zio]ﬂ' vhEth XOase 5“401 =2
AALAE TF ABAR Mdstaiz sk AF7F Bol

€
L
-

Aed 7k, & A9 HelHe % A5 A
9% 712 HolHE 282 5 e Je= li‘ﬂﬁ‘r. ol e}

jug

|5=2e A A F, 7FE S FF9] e FE2EAA]
£ 21.4+2.3% XOase2] A3&S e 91‘:]'(Chae et al.,
2012). A2 g F-Jol| - XOase A3 42 200
pg/mL FEoX 43.3+0.8% A3l X7} Z2ALE] {THChae
et al,, 2012). 2lEAl) EAlsh= dlsy =4 A
of e} Zhg wae] A a3t thEA YERdtial B
3} th(Hayashi et al., 1988). XOase A&l 7]Z}ol| o3}
= %X(S] :ﬂ]e §]_§jl-%__ 6}_ O]:_Q_/x]‘:' li‘%l—}_%(—)]%g] 70%
et FEEo o Hol &= EAE7] "l
XOase A3l a7 A= A= SGHE AL 2 A,
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Table 5. Minimal inhibitory concentration (MIC) in extract of solvent types from six different medicinal plant mixed composition

MIC" (ug/mL)
Extraction S. aureus V. litoralis B. subtilis K. pneumonia E. coli Sal. Typhimurium P, aeruginosa
(+) () ) ) ) ) )
DW ND ND ND ND ND ND ND
70% EtOH ND <125 ND ND <125 ND ND
95% EtOH ND <8 ND ND <125 ND ND
Tetracycline 8 8 8 8 8 8 8

DThe MIC values against bacteria were determined by the serial 2-fold dilution method.

Fig. 1. Antimicrobial activity by method of paper disc diffusion using crude extracts depending on solvent types from six different
medicinal plant mixed composition. A: V. lotoralis, B: E. coli, T: Tetracycline (positive control), —: 70% EtOH (negative control), W: water

extract, 70E: 70% EtOH extract, 95E: 95% EtOH extract.

B FEE AL, V litoralisS} E. coliol ti3t smAY
E @0 BF 125 ug/mL o3kl mAEe gk A4
Aol U= AOE YENTE 95% dee FE2=2 73
-, V. litoralis®] DI31A= 8 ug/mL ©13}, E. colioll ti3lA]
+ 125 pgmL % o|tollA Ha A5l e AR

ZALE A TH(Table 5). FEgH | AE S4o] 1AF o2
el o] 271A] vl Eo) thal paper discE ©]83F clear
zone A4 AEE SA3 L, Soto g A& tHFig. 1).
V. litoralisSt E. colis A&3te] FE2&E HE T AA4H
clear zone =% A3}, V litoralis©l EHSHH—‘: 70%0°1 gk
FEEA 21.70£0.10 mm, 95% Ol FEEME
14.70+0.11 mm= YJENY 70% oﬂ ek %‘—%%M clear
zone®] ¥ A AAHHASS & 5 AAh E colidl W
g g E S AFod A= 95% olEE FEEA
13.00+0.05 mm=Z YERY} 70% o E-22] 6.70+£0.15 mm X
o A Aol o =2 ASE e tH(Table 6).
o] F7HA ulBE Uigt 652 FEAE EHF 2=
ZEo 3 IS B E colift V. litoralis®)
*éOl o =2 02 gRIEo], o] 2F AFA] HIvhf
AA 7t =& Z 02 AtsH

FEAE ZAES o83 IAE &4 dATE

Table 6. Determination of clear zone generated from antimicro-
bial activity using crude extraction of six different medicinal
plant mixed composition

Concentration Clear zone (mm)
Samples
(mg/mL) V. lotoralis E. coli
DW 0.0£0.0 0.0+0.0
70% EtOH 100 21.70+0.10* 6.70+0.15°
95% EtOH 14.70+0.11° 13.00+0.05*
Tetracycline 10 40.00+0.10 60.00+0.05

All values of clear zone are meanststandard deviation for three replicate
tests. The data were analyzed using SPSS statistic program and were
represented as significant difference at 5% level of probability (p<0.05).
Letters such as a and b represent as significantly different by statistical
analysis.

npd gl 3 e E Sebd2Ed o Coalbicans©l| gk
HNga=e}t S mutans, S. epidermidis, S. aureus®| TSt
Al oA, H2IA 5% 800 pg/mL-3,200 pg/mL 2
gAFaA7 ¥ =4 L‘rE‘r‘/"E}_w_ B I3 HIn et al.,
2014). g: . u};qaq /K(E;(]_n_ . . 5]—31 . /\})\]—z]_o] gzﬂ—
ZAEY g AL 1% %‘E H7WA S, epidermis
o} P acnes®] 27FA ol Wizl 10-11 mm, S. aureus®l] th
St G2 10% =5 H7HloF clear zone ZL7]7F

o 1-=

09‘4 03‘4 ol

<



110 Euoe e ES A S

11 mmZ Yepd Aoz B I3 HKim et al., 2006).
_"L] . ;:ﬂ:él' . Z}C_JJ': . Z]i]o— . %]——g— E.UT—X/H‘:'_/] IS]—-?,'—D‘J— _8.
B AT S aureus, E. coli B S. epidermidis2} =
Hel+ P acnes N3 clear zone AL =43 A=}, o
eE FEZEAA 2 mg/discoll Al 15 mm, 4 mg/discoll 4] 19
mm=z #F o] EFEE HlF) deE FEEA
galo]l =7 YElTthLee et al., 2015). ol %%
o eE FE2E FgHddol =4 Yehe 8
Aol AR o= PFS E‘ﬂ—r?ﬂ‘:}

opte] AFAAZRE, & - oM - 7

EI[HJ H oﬂ

=

['ﬁﬂi’lﬂo.?l‘,
+ o

-8 -

AfAdo] - EARLE Eislo] A| 2T ofgAE B3 dhof
XH Né%f_ DPPHQP ABTSE ©| &3 AFE|d4AAF

o]-z]t 74_; = A

lltoralls)ﬂ' EH%}&(E‘ colz)oﬂ gk oA Aol A= AL
2 RIEY, AT FE LA EA L Ego] S Fe
ZAEHEY. 5 AR ES Axst AT ES
2 g§ote ARG 2 dFEHNAN B &8 s
652 FEAE B3 HEZ AFslo 2FoE 8T
A5, 35 O 71540l AstE AR o] 8717t ok
RoZ oAAZ Et Jo 2 659 F8AE B 24

B9 XOuse A3} B B3 #AY AL oA T
2 AE SEom ATa

oX
o
e

O
<
f
N,
i
&

oxidase Zﬂ‘— 2 73S HrksAah —iri %“HLC‘
&, 70% °NEHe, 95% olleh2 37IXE Al
¢} ABTSE ©]&3}] free radical 27A5LS =43 2=,
65 <% 248 FEENAM 95% ek 21 o

86.60 pg/mL and 1376 50435.01 ug/m & 9dd F=
E v & &2A%S YeERY & dlE %3 xanthine
oxidase %*zﬂ%oﬂﬁ% 70%N e Z7ol| A 24z 125.19+
134 mg GAFE/g9} 33. 20i0 17%2 718 =2 337} XOase

AA5S Yeplidth 5 @Y i%% e 652 &%
—ZF%%O] o £ 5“@}*‘4 H =3} XOase2 A
g BAFd e, 65 &% Z%%% o]-&gk nAY =
3t A2 BAHE AAEAT MIC 9A] 5= 53
2 paper discHS ©]83F clear zone =4S 3 A3}, 9
e FE2E 44 759 AF A rR= rAE

-olRY - AAIE - HalE

O >~
9—03/‘\1 * *6]'\_—1—

% V litoralisSt E. colil W3] 718 l:‘%% dFE3E Y
B 202 ZALE AT °] e , E
= BHohe 5 - o7 - . %i}x} - A4kl -
EARY] 65 3% AR xﬂZo]——* Zlo] A7 EL
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