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Abstract

Pumpose: Curcuma aromatica Salisb., commonly known as turmeric, has long been used as a powerful health-promoting
anti-inflammatory or antioxidant that supports cellular health of the human body. The objective of this study was to compare the
antioxidant and antimicrobial activities of the samples with or without fermentation. Methods: Antioxidant activities of the samples
were compared using total phenol, flavonoid contents, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) cation radical
scavenging activity and 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity. Antimicrobial activities were also examined
using the paper disc method and minimum inhibitory concentration (MIC). Results: Organic acid content of the C. aromatica Salisb.
fermented with Aspergillus oryzae (FCAS) showed a significantly higher value of 0.41% than that of the typical sample without
fermentation (CAS) which showed a value of 0.27% (p<0.001). Total phenol and flavonoid contents of the CAS and FCAS did not show
significant differences. However, ABTS cation radical scavenging activity and DPPH radical scavenging activity were significantly
increased in the samples with fermentation (p<0.001, p<0.01), respectively. The samples of the disc showed inhibited growth of gram
positive Bacillus cereus (FCAS 3.70 cm and CAS 2.73 cm) and Staphylococcus aureus (FCAS 2.70 cm and CAS 1.97 cm). MIC of the
FCAS (0.25-0.50, 0.5-1.00 mg/mL) was higher than that of the CAS (1.00-2.00, 2.00-3.00 mg/mL), respectively. Conclusion: C.
aromatica Salisb. with fermentation showed higher antioxidant and antimicrobial activities in this study. Thus we conclude that
fermentation can be a helpful process for more effective application of C. aromatica Salisb. with fermentation in the health-promoting
food industry.

Key words: Curcuma aromatica Salisb., Aspergillus oryzae, fermentation, antioxidant, antimicrobial
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AT 2 F7Y tiie] AEAE dast Azxy
=dl, B8 vAEZ Aspergillus oryzaes ©]-83= 7%
7} BthLee RK & 2016). 4. oryzae= T5TO2 W2
o] Etsiod 7]'2 AFY HaFFE o] §FHI JoH
World Health Organization(WHO)?|A] Generally Regarded
As Sage(GRAS)E 1A H 2% W8 E FFo|o|thKang
YH & 2015). =3 DEAAFNA s f7]4Hs viE
shal WA Al AREE %‘3]7} Fo} AFTHEAG AR
ganrt =& nAYE F shtol7]= StkPark HK &
Kim JK 2008, Park EA 5 2015). 4. oryzaeS ©]-&3}
AEAE YRS ZV"%E‘% A7 Hafe F4 AT
(Shin BK 5 2015), a}xla} 79 wEo o &
WEY AF(Kang YH 5 2015) 5 29 FvE zt=
2EAE o] 83 ‘%E?ﬂ"—fﬂ HT BaEI Qo ug-
23 Aot

A, 715}(Curcuma aromatica Salisb.)2 A 7}ZHZingi-
beraceae)oll &3l= THAANANER A7 Y4kKola 2
Foll =& 1-}0:] ste AR ER de] A
tHPark NB 5 2010). 232 FaARe e43E oF
70%<} Curcuminoids®= T4 %°] low 1 3 Zg¥=
821 Curcumin®] ¢F 90%ZE 2}FA|8kL U TH Anandakumar
S 5 2014) CurcuminS AF2 o2 A5 - & 3¢
A% o, 549, dEd 59 #wEd «IQF%O?- AH&-
o] M_D%(Yoon SJ & Choi EH 2011), H s}, &
o, FEF Y YA Tsol dHAWA kstE
3}, AChE 9AI1Z4 2 GABA & Jung YS 5 2012),
%%L RIPAR = R RS S e I i e e e EI’J(Kim

= 0011, 4L 3 A7Ke WA WS} W

A E-L]-(Gereltuya R 5 2015) 59 A7} &9 ’q?@
Ha ok =3 7L§L AEFEANZ 3t xq'ﬂ(ChO
Y & Choi MY 2010), A71%(Lee MH & 2011), AlS
A A(Yun EA 5 2013)9] ZHEA A %L%ﬁsOn Y &
Kang KO 2013)4 71578 9 dAFE°] BiHI e
v s E de o]fHe A% AR osf
gt} o] F7F HET Gai= 2 A W FTEo] wot
ThFR 2 F AR 29 o]&o] AgHZ otk

mebA], g AEgde 2t A8Es g AE

ELAZAN E8317] 8l 4. oryzaes 01%3}04 L
BEFEES Axsta Dadgo] el 4k
Aol A= FFE st st ol ‘I}E} o
QWE38HC. aromatica Salisb. without fermentation, CAS)3}
g 738K Fermented C. aromatica Salisb., FCAS)e] A<
AELAZNG JIXE Wl A EFAdolA 3 &
&5 % 712ARE AFstat gk
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B A3l AMEE A2 QA=A VHFEYOE Y
l—/P(Seoul Korea)oll Al T3t WsrRASIH AT A}
23}RTE FCASE 4. oryzaeE ZEFEIZ o] 831H o,
99.7%2] 73t 0.3%2] 4. oryzae® AZEHAC) A3}
g4 9 FFgg SHES f8l 4 AlE 5 goll ethanol
(Sigma Chemical Co., St. Louis, MO, USA) 50 mLZ A
83t 24A%F St FEFAL oA A4S 80°Coll A 2
W§Z}ste] ethanolS A ASIATE &9 %%%3 dimethyl
sulfoxide(Sigma Chemical Co., St. Louis, MO, USA)°l &
afjate] 4°CollA Hasir Ao ARE-sHTh

2. MEFF A HHX|

Aol AE FFe =P AEEEAE(Seoul, Korea)
of| A EeFutol WAlE 2o wet 724X Althul st
SASAIAT. Gram positive= Bacillus cereus KCCM
40935, Staphylococcus aureus KCCM 11335, Listeria
monocytogenes KCCM 40307-% AH8-3}% 3, Gram nega-
tive= Escherichia coli O157:H7 KCCM 11591& A}-&-3}
ATk WA= tryptic soy broth®} agar(Dfico Laboratories,
Detroit, MI, USA), nutrient broth®} agar (Dfico)E A5
Hi R 2 ARg-sHA T

2 AOAC(1980)9] WS 3+
of AABIETE FEFES 105°CY] At A
(J-DSA2, Jisico Co., Seoul, Korea), 3% 550°C2] Z#
38} H(J-FM, Jeil science Co., Gyeonggi, Korea)S ©]-83}
of Mt Age] e 4 ZaH(OF-22GW, Jelo
tech, Seoul, Korea)o 2 Z=A3}9x vl 3lafe
micro-Kjeldahl®] &4 & (Foss tecator digestor auto &
Kjeltec auto 2300, Foss, MA, USA)2 AM&3}3 oM,
TIHE T 100014 &, 23)E, 2T, -%X]“o]'«]
FTE= W o= ALk

4. pH H MH==H
CAS % FCAS®| pHE AACC method 10-50D(2000)2]
e }%sz RS, AR 5 g3 TR 45 ml

E HlojF o] ¥ wRHAZl ¥ AFHE pH meter(CP-
411, Sechang Instruments., Ltd., Seoul, Korea)Z =73}
Atk A=Y Fr14 e ﬁciﬂ‘ﬁ o7 Ao
o, 2t Alg 5 ¢ SRT S g& 3 0.1 N-NaOH
(Sigma Chemical Co., St. Louis, MO, USA)Z pH”} 8.39]
2 w7k HAst] AR 5 g2 F3sk=t 223 NaOH
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o]
&FE

kS ZALO 2

9] iko 2 3ksle] §7145H%, wiv)E YERJATH

F714ke] 9K%) =V x F x A x D x 1/S x 100

V: 0.1 N NaOH £49] 27 AH]EHmL)

F: 0.1 N NaOH &4¢] 97}

A: 0.1 N NaOH 8 1 mLel| 33hk= 714k %H0.0064)
D: 3|44

S: Al=e] A=K (e)

5. & HizE
F dEdae Amel dssiEs Aok vl

of HAMoZ WAEI= Folin-Denis method(Folin O
Denis W 1915, Ra HN & Kim HY 2014)E ©]-§3}]
At 2 Als FEES 108 3435k AM-SHS
o, 314l | mLe 50% Folin-ciocalteu reagent(Sigma
Chemical Co., St. Louis, MO, USA) 2 mLE &3} 4l
Lof|A 387 WAF & 10% Na,COs(Sigma Chemical
Co., St. Louis, MO, USA) 1 mLE &%3}3l vortexd}od
Ao A 3087 RESAIA 33 =A(SP-2000UV, Woongi
science Co., Seoul, Korea)E ©]83} 760 nmolA %
55 SAs Y 5312 gallic acidE
o mg GAE/gO 2 A3t om 33] wha
Elie

&
1=
A

FFEA 3
st 4

Ao

=
S

CAS % FCAS9| F Zglr:ol= S Moreno MI
5(2000) 2 Byeon YS & Kim HY(2015)2] HPHS 24
st Ak 108 33 2 Al FE& 1 mLol
5% NaNO,(Sigma Chemical Co., St. Louis, MO, USA)
300 uLE 7heted SEXE WA F, 10% AlCL 6H0
(Sigma Chemical Co., St. Louis, MO, USA) 600 uLE 7}
skl oAl 5E1E A3 2™, IN NaOH(Sigma Chemical
Co., St. Louis, MO, USA) 2 mLE 7}8}] vortexd & 4l
28] ol A 3083 RESAIZH 510 nmellA 233 =
AE AH&st] 33 =E =% (Woongi science Co.)3F 1,
#¥FE2Z naringin(Sigma Chemical Co., St. Louis, MO,
USA)S A8t A% HFde F3E=E st
% ZdtR o)t S mg NE/100 )2 A3t

6.

7. ABTS radical 27{2Hd

ABTS radical 227842 Re R 5(1999)2] ¥HES &
83t 43T 2,2"-azino-bis(Sigma Chemical Co., St.
Louis, MO, USA)$} potassium persulfate(Sigma Chemical
Co., St. Louis, MO, USA)E E33td ol2o] B
A gt Hhgsle] AAFE ol o] LAFHOEZN HEA
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Aubyat gl U E ke Bare] Ak, ] Be 54 uja 301
o] BHAFH o] FREE ZAsle] Fikst L =H

g 4= Atk 7.4 mM ABTS £99l 2.6 mM potassium
persulfate s Tg3t] A9 YA oF 2447 Ft
FoleS FAAZ F, 732 nmollA FHE Fol 120.19]
5% phosphate buffer saline(pH 7.4)0.= 3]Al5}o] A}
83+ Th ABTS solution 1,995 L} 108] 349 Z+ A
SFEE 1 mLE vortex3tal gAolA 3087 HEEA]A
735 nmolA §FEE =7g(Woongi science Co.)3}H Tt
Ay e AR FJ7kd FE7S Bladte radical
2GS BEE(%E e o] W TV
A&} T 99.9% TS AHEStY RS R §)
Ak

ABTS radical £AZ4(%)

AT FY

NEESEE = 10 ek
8. DPPH MXIZ0s =X

1

= [e)
s 4

CAS 2 FCAS® DPPH A3 <
(1958) % Choi SJ & Kim HY(2014)9]
2 ZAETNE ZAsYT). 104 AR AR FZE 06
mLo] 04 mM DPPH(Sigma Chemical Co., St. Louis,
MO, USA)E&Y 2.4 mLE 7}t ket & 42004 30
E1F VRS A TE 33 = A (Woongi science Co.)E ©]-&
sted 517 nmollA] 33] WkESlY FFEE A, A
g 37k vlwste] DPPH AAFAsS to3 2
o] 4AF&3IAT) o] W FHIITS AE T 99.9%
oehE&S AREStY tET O R ST

==

= Blois MS
W o) 3l 4=

= -
ar

DPPH radical £AE4(%)

AE o EG e
_ = =]

AR ES e e
9. CIAT EHAMY

g &4 HAE 98 "3 i (paper  disc
method) 53] 2431 thKim SY 5 2011, Kim YS 5
2011). EA43te o wFAL 560 nmoll A FFEE A
(Woongi science Co.)3t] 02+0.10] HEF 343t A}
2319931, Tryptic Soy broth Agar(TSA)S} nutrient agar 15
mLoll ¥ v 0.5 mLE FUS F, 1 9ol e H)
A5 mLE 3%t ASAE ARSI CAS 2
FCAS FZE2L 100 pL/mL =& 60 pLE paper discoll
HH3] F5AA HAF FEE 6 mg/discE SHaL, HiA] &
Hol| ARAZ] 3 Z; 772 wijF =270l we} 244
7t v FstATh A2 disc 99 clear zoned] A7
(cm)< 33] WHE ZAsto] Hlwsich

i\
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10. EAYUNsT

5ol tigk H A9 A s =(Minimum Inhibitory Concen-
tration, MIC)= broth micro dilution method®ll 2]} 2]
Y THKim SY 5 2011, Kim YS % 2011). Alg@&oj
TSBE 0.5 mL¥ &F3te] Ald vigd 1 mLE Al 1
Aol ¥ F3 & 0.5 mLE FH3l A 7 AlEH}
A o] WHEAIA 4.00, 3.00, 2.00, 1.00, 0.50, 0.25, 0.13
mg/mLe] FEZ 33T 37°ColA]l 24413 vl kst
T, 560 nmolA] §FEE =7g(Woongi science Co.)3}e]
S5t UehA] &2 Al F5E MICHSE =74

sk,

1. SAXz2|

EA 242 SPSS Statistics(ver. 20.0, IBM Inc., New
York, NY, USA)E ©|&3dte] Hi+EFHAE FASHA
t}. CAS ¥ FCAS9 H|ZE ¢ HEE t-testZ F2]
RO p<0.05 FFoll A 2 AR

=
=
KR
=

ox &

1, gitdE

CAS®} FCAS AlEe] YubdE ¥4 ZA3}= Table 13}
2t} CASS RIS 13.07%=2 YERY FCAS 7.33%
o} Hlwst fFeolHoE wL AIYE EITHp<0.001).
FCASS| ©@id AW 9 gsE3de 27 10.09,
371 2 7281%9 #FHoE FYat= Aoy CASY
8.80, 3.64 L 68.54%] FHRT} H& AH3FS BT} Park
HK & Kim JK(2008)2] ¥AolA B 17904 357 &
¢kt A FHE o tAMMES] butyric acid 3ol S7F
Y Aol el o], B AFoHz wtE 3 F o
AR X RS AR B9 FA 7 1¥
Edo] F7kek A¥E Als "

2. pH x~

[

=

N

£l S
CAS % FCAS A579 pH ¥ 4t=Z4 A= Table
29} 2t} Al572] pHE CAS©] 6.892] 74 S.& FCASO

Hlsl e Y BYodt Fole Ytk A=y

flo
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Table 2, pH and acidity of the fermented Curcuma aromatica
Salisb,

Samplel) pH Acidity (%)
CAS 6.89+0.01 0.41£0.12
FCAS 6.44+0.01 0.27£0.10
t-value 50.647" 15.94"

D' CAS: Curcuma aromatica Salisb. without fermentation; FCAS:
fermented Curcuma aromatica Salisb..
NS Not significant, ***p<0.001.

A3}, FCASS] #7714 &S 0.41%ZE CAS 0.27%9} Y]
wate] fojHo g Ho AFRE HATKp<0.001). F=+
< o]&3t SEuiy E3HEe ¥WE EAX(Kim HS 5
2010) & A. oryzae2 LA ANFTS HUkgE TEF
o F4 9 A5 EA A A7(Shin BK 5 2015)]
M= Age] Iart Jagol we} pH7F 7FAs)

T ‘00°
2 Rglom, AEE Zkshe A3 Hel B AT f
AR TS UL o]t Eo] #718E Bals
T S FAsE BEAAL Fol A4t F4
o] F7kaell mek pHE SolA T, e F7she Az

£ 2l Aot

3. & H=EE & E2tEL0|lE B

CAS ¥ FCAS F=E9 F #=3dd E42 7K Table
3), CASE g% 32.92 mg GAEEZ UEh}, FCASQ| 23.07
mg GAES} Hlawste] thd w2 e oy o4t
= AT ANl A AkA free radical WHE-ol] 2|5k YA
z29] sl AWoTHE 2AHTE ToFE i
HEFE 37 SolA ZguE s asd 93] 4+8ls
of Z¥sl HAY, dH= B8A4EES ey e
SI3HE9] o] ZAHAA S AFAEE &8
@GHo] H7|= st W2 uhi ubo] glojAr| = gtk
(Kim YS 5 2011, Yang CS 5 2000). CASS} FCAS®S] &
R o= oAb flley ZH 100 ¢ @
756.67 mg NE$} 72222 mg NE9| %& g8 Ho dt
2 I FEEY F EoEolE TR oF 270-280
mg/100 g BT} oF 2u] o] wo] i Zo=E YER

Table 1, Proximate composition of the fermented Curcuma aromatica Salisb.

Crude Crude

1) 0 g 0 0

Sample Water (%) ash (%) Crude protein (%) fat (%) Carbohydrate (%)
CAS 13.07+0.06 6.03+0.89 8.80+0.57 3.64+0.44 68.54+0.15
FCAS 7.33+0.01 6.01+0.13 10.09+0.16 3.71+0.14 72.81+0.38
t-value 124.417 0.22™ -11.04™ -0.69™° -14.89™

D CAS: Curcuma aromatica Salisb. without fermentation; FCAS: fermented Curcuma aromatica Salisb..

NS o

Not significant,  p<0.001.
2016; 32(3):299-306 http://www.ekfcs.org
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Table 3, Total phenol and flavonoid contents of the fermented
Curcuma aromatica Salisb.

A W B A Bo] A, g 2o 54 v 303

Table 4, ABTS and DPPH radical scavenging activities of the
fermented Curcuma aromatica Salisb.,

Total phenol contents  Total flavonoid contents

Scavenging activity of Scavenging activity of

le" le"

Sample (mg GAE/g) (mg NE/100 g) Sample ABTS radical (%) DPPH radical (%)
CAS 32.92+2.88 756.67+25.02 CAS 42.76+1.00 47.10£0.22
FCAS 23.07£0.23 722.22+51.69 FCAS 60.21+0.28 50.12+0.73
t-value 11.909™ 1.039" t-value 6.905" 29.028™

Y CAS: Curcuma aromatica Salisb. without fermentation; FCAS:
fermented Curcuma aromatica Salisb..
™ Not significant.

ThDoh ES & 2010). 2=l thegF Ak S8R o]
E 3FEL Y2 redox potentialZ HAE T2 33HE
of gA FosteZ &AJ4kaF(Reactive Oxygen Species,
ROS)S AHHOE AT 5 Q7] w&ol AollA &
& ket gt 2hg, esb] AS O, 3, 3 A,
g vlold| s, WS 59 AY 244 s =

Fo3 BudE 8} tiBae MS 2007, Jhoo JW 2008).

4. ABTS radical 27 &4 2l DPPH MXI 20

ABTS radical &7 @43HH2 o)A Fole g
Ozte] =7t AskAle] o3l AA== Aol 71 =3
of 7 WO 2 ABTS9} potassium persulfate S $Fa~
of WAtAE wf A5e] 4kstE e o3| ABTS radical
o] &AEo] HjF Efo AENo| BAEE AEE &
FE o E Yello] SH3h= WHolth CAS 2 FCAS
ethanol =59 ABTS radical &7 ZX-E& Table 49
Yehd nvie} o] wrar) 28E FCASTE 60.21%2] #
O Z CAS9| 42.76%%} vHlusty] foldoz =2 it
A3E BIHp<0.01), DPPH(1,1-diphenyl-2-picrylhydrazyl)
AT e WS 332 ofnlFo o3| el = o
o] GAEl = AEE Yellls Axd o8 ohekdt
FEEZREH PSP S S43t=r E4F0= AL
HtDoh ES % 2010). DPPH AAFA%s ZHA %L
FCAS7} 50.12%2 CAS©l vl&l feldoz =4 Jehs
TH(p<0.001).

5. C|A3 =ik

CAS# FCAS®| &+axsE t)23 SMPY o g nlug
A3}= Table 59F 2tk B. cereus @F2] plateoll Al CAS
2 FCAS FEE9 clear zone 273°] 22} 2.73 cm, 3.70
emZ YERY 7 2 A4S RATE S aureus T4
= FCAS F=E9| clear zone Z79] 2.70 cmZE UERF
O™ CAS FEE9| clear zone AE2 1.97 cemE SAHH
o] FCAS F=E9| &40l 0 w2 202 45
. L. monocytogenes T3 FCAS FZ=ol|A%F 2.47

http://www.ekfcs.org

D CAS: Curcuma aromatica Salisb. without fermentation; FCAS:
fermented Curcuma aromatica Salisb..
“p<0.01, ""p<0.001.

Table 5, Antimicrobial activities of the fermented Curcuma
aromatica Salisb.

Clear zone on plate (cm)

Samplel)
B. cereus S. aureus L. monocytogenes E. coli
CAS  2.73%0.12 1.970.06 ND” ND
FCAS 3.70£0.20  2.70+0.17 2.47+0.15 ND

D CAS: Curcuma aromatica Salisb. without fermentation; FCAS:
fermented Curcuma aromatica Salisb..
? ND: Not detected.

cm® clear zone2 FASIH oW, 1 ST E colivx
CAS % FCAS F=E 4239 clear zone©] FAEHXA
2ol HAE ASAE Dol mug AOE UERT
Bae MS(2007)2] SAFANX= TSR S aureusTF
o thsll &= FE=E= vlusty &5 FEE YR
2109 ecmé FHEEES BHYom, T8 SR E coli

A= FHFEARL A9 YA o} B AAze}
A S BTk ole E colioll g dtEAdol

Uehd EdE50] F2 A6 7the 71E Bast
U=]5hH(Seo KS 5 2008), ¥ A2 B cereus X L.
monocytogenes A% FCASS] &&do] ¢ =A
Ueht daste] wel FTlkske fr14ke] kel A=
7 FAGAER AeS IUsHTHLee SH &
2009, Kim HJ %5 2011).

6. Z|AAMsE

A3 At wel CAS 2 FCAS oEe 59
HFEES 3ds7] 93 HAJAsEMIC)E
Al A= Table 69 AASHATE H=a 4ol 23]
clear zones gAste] A #F=2 IRJEAD B. cereus
£ FCASFEE9] 57} 0.50 mgmLY o B34 =
0.25 mg/mLolA H|A8E A7o] #zE o] 0.25-0.50 mg/mL
o] MIC#S HEAth CAS FEFELS 1.00-2.00 mg/mL2]
HjollA MIC 3t Uelfo] JaHE 213 FCASE
o B2 o] NEIJF QTHAY S aureusi= FCAS F&

o
ol

2
oot
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Table 6, Minimal inhibitory concentration of the fermented Curcuma aromatica Salisb.

2.00 mg/mL  1.00 mg/mL  0.50 mg/mL 0.25 mg/mL  0.13 mg/mL
CAS + Living Pathogenic Fungus" 17 G. G. G. G.
B. cereus 2
FCAS + Living Pathogenic Fungus) L. L. L. G. G.
4.00 mg/mL  3.00 mg/mL  2.00 mg/mL 1.00 mg/mL  0.50 mg/mL
CAS + Living Pathogenic Fungus L. I. G. G. G.
S. aureus
FCAS + Living Pathogenic Fungus L. L. L. L. G.
4.00 mg/mL  2.00 mg/mL  1.00 mg/mL  0.50 mg/mL  0.25 mg/mL
CAS + Living pathogenic fungus G. G. G. G. G.
L. monocytogenes
FCAS + Living pathogenic fungus L. G. G. G. G.
4.00 mg/mL  2.00 mg/mL  1.00 mg/mL  0.50 mg/mL  0.25 mg/mL
CAS + Living pathogenic fungus G. G. G. G. G.
E. Coli
FCAS + Living pathogenic fungus G. G. G. G. G.

D Activity of pathogenic fungus by concentration of ethanol extract Curcuma aromatica Salisb. without fermentation.
2 Activity of pathogenic fungus by concentration of ethanol extract fermented Curcuma aromatica Salisb..

I L inhibition, G.: growth.

=9 F57} 1.0 mg/mLY o EE4 =313, 0.50 mg/mL
oA mAYE TS B 0.50-1.0 mg/mLe] MICES U
BRIt HHH) CAS FEEL2 2.00-3.00 mgmLe] <
ol MICY #& Ho] FCASe &Aool o & Zo
2 A AT

IV, Q0 U #E

B ATE A3 dA 71548 AFAAEA &84S
=017] flall FEE CASOF EAZ] FCASS ©]-8-st
izl FHBAHEAS nwEdrt CASY FEIFS
13.07%E YER} FCASQ] 7.33%%} Hlwsle] fojzlo s

L AFE BHAO U (p<0.001), THE, A 2 B3}
SHFS FCAST7F =& AES BT FCASS |71t
FE 0.41%Z CAS 0.27%9} vlusle fojxoz =
& AAE BRYHp<0.001). F A=sTF F ST
T &= 2443 CAS7F FCASH vHlwale] tha &2
g RO Foake fldth ABTS 44752
FCAS Al&79°] 60.21%%Z CAS ABT9 42.76%%} vl
st fojHow we AAE HYPYOW(p<0.01), DPPH
AAF S AT FCAS7}F 50.12%= CASol Hl&l o
Hog =2 Uz &A E4E YERITHp<0.001).
CAS®} FCASO| dHaxts sty &4de] zjolE H]
walr] st AARE Haagibyel ok A= B
cereus 2 S aureus T4 CAS disc @ FCAS disc &
T o] AEkA] &= clear zone©] #Z F A=, FCAS
A &Y clear zone? 732 212} 3.70 cm, 2.70 cm % YE}
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¢
o
I

o
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W} CAS A& 272k 2.73 cm, 1.97 cmZ S F
Zy o tisll FCASS| 3ol o &2 Zle=
AFAE. CAS @ FCASS HAIJAEEL MICE
cereus L S aureus TFONA FCAS7}F 242t 0.25-0.5
mg/mL, 0.5-1.0 mg/mLe] MICZS YERSITE CASE
Z¥Z} 1.00-2.00 mg/mL, 2.00-3.00 mg/mL ¢ ] MIC#S
Ho] JHAHNE 98] FCASHTF 22 oko] A87 8F
He AoZE etk B A7 A% A3e SaAyA
AA7158 AFRANEA f71E, f714FET radical
2A 9 FAEH0] A SAHASS gelston, I
T 20 3 gk TAEHIE ACE AR FF
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