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Antimicrobial Characteristics of Scutellariae Radix Extract
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Dept. of Food Science and Technology, Gyeongsang National University, Chinju 660-701, Korea

Abstract

It was carried out for research and development of natural antimicrobial on Scutellariae Radix extract against
food-borne infection bactera. Scutellariae Radix extract showed remarkable antimicrobial activities against
Bacillus cereus, Listeria monocytogenes, Escherichia coli, and Vibrio parahaemolyticus when examined by
disk method, it was very stable on the wide range of temperature and pH. The growth rates of Bacillus cereus,
Listeria monocytogenes, Escherichia coli, and Vibrio parahaemolyticus were decreased at the concentration
of more than 500 ppm Scutellariae Radix extract, indicating that the minimum inhibitory concentration (MIC)
of the Bacillus cereus, Listeria monocytogenes, Escherichia coli, and Vibrio parahaemolyticus to Scutellariae
Radix extract were around 500 ppm. The morphological changes were observed by transmission electron
microscope and scanning electron microscope and the microbial cells membrane was destroyed by Scutellariae
Radix extract. It was identified that the membrane integrity of the sensitive cells was disrupted by exposure
to Scutellariae Radix extract as the B—galactosidase test on experimental substrate ONPG (o-nitrophenyl-B~D-

galacto-pyranoside).

Key words: natural antimicrobial, Scutellariae Radix extract, disk method

Al B

= g4 -\’:37}' @TEM WA %}% 4]
Az e WEo wel 4 73 AR F8 F

asled % F e AEA o M& FH37] At
= AdaaAe) AN gt Al
T9lek1,2).

olElgt AT e] AT A HdddARE AFF
AFEE(34)0] BT AL Aol AFHIIER

AdEle] 2 Abge] 7, e 6 5
£ Fov| S 8] ASA S ENE Rolw, T
o]l Hojuirhs Rwrl ot A2 A AEAR
AR R ol 7EA] kAl Eel sl = g, el 3
s} S R E T 9lo o (7-9), 34 (10), &= 2K(11), =
2 23 (12) £ sl h-F 414 LE}d Wz al= o
B gl ol e, ghefalF ol &gt AATA LS
3ted o] itz L&A A2d 2659 oF44]
& AR & | ddoA AzE dv] 20.2%2] =

\:I

=

_‘_,_ﬁ,n.ﬂnjr_,

oﬂ P

o g Ao }m

*Corresponding author. E-mail: sunghcho@nongae.gsnu.ac.kr
Phone: 82-55-751-5478. Fax: 82-55-751-6113

Sg3 vlge] FATFA WE FFA
#2) 37] 10 mm o148 -8 A EH & Bel AF(FE,
Scutellariae Radix)& 97422 HAA oA & gt &

Ag Jolns] Asted oA FES EAT B22E
Eo] A EFE galelzal gl o, 48 4 U pH
ANE FESGT) FFE2To] Pl AR AL o
qahg Yobrr] A4 AAAYAE
e Hshg SES A, TA L B-gal
3 13

oy
O
—t+
o
%]
.
o'l
o
0]
0]

yFFEE =N

AZAR) e 24T oS FI39H SFE 1590 9]
$2 932 100°C 22 A 347 FoF FE8he] 14
}2F o]-43te] o ik F, 103 4 5,000 pmol A L4 E
2ol s s it AFAE A AR A AL A&
AT T8 Hawe /10492 $5T F, 52



o FAFF3) Bacillus cereus ATCC 21772(°) 8}, B. cere-
us), Escherichia coli ATCC 25922(¢13}, E. coli), Listeria
monocytogenes ATCC 19111(=18}, L. monocytogenes)2t
Vibrio parahaemolyticus ATCC 17802(¢]3}, V. parahae -
molyticus)Z 10 mL Tryptic soy broth(e]s}, TSB)el| &=
B3 35°Col| A 244171 wl) oF gt & 28 A}-23}1o] tryplic soy
agar(®] 8}, TSA)# ol 1F = A}zit} 0, 500, 1000, 5000
ppme FE7} HA DAYR A7 FFFEE S
AR - 25 A2 DTE 6 mm paper diskS TSA 3 o] =32
35°Cell A 24417F vhokAl 7] vhe disk 592 clear zone<)
AL At FaHe Agsteich
A2 M
=

Aol =41

FFEE2 59 3 2A 5= (minimum inhibitory concen-
tration)+= Turbidimetric Assay® (14)& o]-&35}e] 43}y
o} B 3588 TSBell #7ksle] (, 500, 1000, 5000 ppm-S
2 24% A2 B. cereus, L. monocytogenes, E. coli
3} V. parahaermnolyticus?) Wk 01 ml & sl #@-1a
o, 35°Cell A 4, 8, 12, 24, 48417 B2t wiofsbH A 2 A8
THZ 1 mLE #ete] spectrophotometer(DR-20, BAUSH
& LOMB)E o]-43le] 33 620 nmoll A FF =& =33}
3L, blank2A #HFFEESL Y2 TSBE Al4sqin)

oK

A

Joi

==
T

EEREEE

o
=
ERE R R

DH JC-I A—l Al ‘E__-l

>er

A#te E colis AQTFR 5] FF
FE¥9 $5F 1,000 ppmo2 287 oh-g, Hel-Lx 40,
60, 80, 100, 120, 180°Cel A 302 Fat de|g £, Azlex

2 disk method(14)E o] &3} A& sted on, pH 9= A

< #F4HEES 1000 ppm =7} HA =245 8 puffer
4o o]85e] pHE 4, 6,7, 8, 1028 Z}zk A& gk &, 35
Coll 4 1] 7k whA) jF tlr—ﬁ— 9 pH 72 F3AA 4 4 A
AR} e W oz HgAAEe 225G

2SFEE AMaloll 2t SAlETe MEHE wist

HIFEEY AYE AR TATF) AEZP) WIS
dotr 7] 98 AApHa| A2 o) ule] AT AExTR

& Park 5(4)9] W ol whe} 24 28 A 2bshe] Bae}od
b FATFE E colis 083819 2, FHA A v 4 (TEM:
transmission electron microscope)-2 Hitachi H-600-% o] £
slel e D=1 FALR 2P v 7 (SEM: scanning electron micro-
= DS-130CUISI ABT) 2 = gstsic

=
=5
= =
=

it HHH'

scope)

B-galactosidase A £X
Az EAAEE F4817] 95te] F4 Bl b-galac-
tosidase(B-D-galacloside galactohydrolase; EC 3.2.1.23, o]
3}, p-galactosidase) A 2 Park 5(4)2] wbd o) ule} &) ek

L H
20 nrn°ﬂi\'1 RECR \”»P %E%“—%— ‘a—‘} = 73%% 022 3@
toluened Y& 295 10022 3] FFHEEo] A2
B w2 Zx bl
An 9 E
2FFES9 g4 AlE
FA T 11 B. cereus, L. monocyiogenes, E. coli$t V.

parahaemolylicus W55 T sHA 22g TSAY ) 58
0, 300, 1000, 5000 ppm .. Zejete] &<l 3§ paper

disks A A2 2 52 F 35°Coll A 2442k wf kA7
A= Fig. 13} 2ok FF5F% 500 ppm o149 ¥ 2
2 2] & paper disk ¢ FATF4] B. cereus, L. monocyt-

ogenes, E. coli®} V. parahaemolyticus 5ol 4] Z=4] < )
2 ol%t clear zoneo] A% 8lA AA=S o] SFFE 5 S

" o4 5 oo
AT MR E|TH
A EFF B, cereus, L. monocytogenes, E. colist V.

parahaemolyticusel] i G359 LA FEE o

3 4

Fig. 1. Inhibitory effect of Scutellariae Radix extract on the
growth of bacteria.

1t B. cereus, 20 L. monocytogenes, 3. E. coli, 4: V. parahaemolvticus.
A 0 ppm (control), B: 500 ppm, C: 1,000 ppm, D: 5,000 ppr.
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Fig. 2. Growth inhibition of B. cereus on the media con-
taining Scutellariae Radix extract.
¢ 0 ppm (contrel), W 500 ppm, a: 1,000 ppm, > 5,000 ppm.
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Fig. 3. Growth inhibition of L. monocytogenes on the media

containing Scutellariae Radix extract.
+: 0 ppm (control), W: 500 ppm, A 1,000 ppm, > : 5,000 ppm.
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Fig. 4. Growth inhibition of E. coli on the media containing

Scutellariae Radix extract.
#: 0 ppm (control), W: 500 ppm, A 1,000 ppm, X 5,000 ppm.
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Fig. 5. Growth inhibition of V. parahaemolyticus on the
media containing Scutellariae Radix extract.
4 0 ppm (control), m: 500 ppm, 4 1,000 ppm, *: 5,000 ppm.

Fig. 6. Thermal stability of Scutellariae radix extract.
E. cofi was employed as a test organism
A 40°C, B: 60°C, C: 80°C, D: 100°C, E: 120°C, F: 180°C.
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Fig. 8. Scanning electron micrographs of E. col.
Cells not-treated (A: control) and cells treated with Scutellariae Rodix extract (B: 1000 ppm) (magnification: > 10,000
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Fig. 9. Transmission electron micrographs of E. coli
Cells not-treated (A: control) and cells treated with Scutellariae Radix extracls (B: 1,000 ppm) (magnification: *25,000)
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Fig. 10. The membrane perturbation effect of Scutellariae
Radix extract on E. coli cells.
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