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The variety of functional plants has an attention for new natural food preservation and natural antiseptic development. The
extracts from functional plants with various methods (ethanol extraction, hot water extraction and supercritical fluid extraction)
tested antimicrobial activity against 10 strains including the pathogenic and food poisoning bacteria, the yeast and fungi. The
antimicrobial activities of supercritical fluid extracts were shown higher than ethanol extract and hot water extract when tested
with disc-diffusion method and minimum inhibitory concentration (MIC). Antimicrobial activity of supercritical fluid extract was
two times higher than ethanol extract in Cinnaonomum cassia. In addition, the supercritical fluid extractions of Chamaecyparis
obtuas and the C. cassia showed the higher yield than Origanum vulgare and Scutellariae baicalensis. The supercritical fluid
extract of C. cassia showed an antimicrobial activity against all strains tested. The supercritical fluid extract of S. baicalensis
showed strong antimicrobial activity on Listeria monocytogenes. Supercritical fluid extraction of O. vulgare and C. obtuas
showed strong antimicrobial activity on Salmonella typhimuriium. In MIC test, C. obtuas was shown the best natural material
for the preparation of natural antimicrobial agent by supercritical fluid extraction. In conclusion, these results suggest that
supercritical fluid extraction technique was effective to obtain functional ingredient with higher antimicrobial activity in the
development of new antimicrobial reagent from natural materials.
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A NEZS A E AHBAH SA (Cinnamomum cassia)
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40C oA 3 AX-ZZ L FS7] (EYELA, N-series, Japan) 2 &=
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NBEAZFA
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TET T

(%, wt/wt) =

ALE 23 H OHEX]

e Aol ARRE Al TR Bacillus subtilis
KCCM 11315, Bacillus cereus KCCM 40935, Staphylococcus
aureus KCCM 11764, Listeria monocytogenes KCCM 403072}
AR/37S) Salmonella enteritidis KCCM 12021, Salmonella
typhimurium KCCM 11863, Vibrio parahaemolyticus KCCM
119652 Al&-slHom, F&ol= Aspergilllus niger KCCM
112415 S=m|AAEHEMNE (KCCM)ZF-E Hofitol FA
T2 AMSIHET, 182498 E coli, 35 Candida albicans
= obFtista Andteta BAMESHIRAANA Eefitot
SALFE A AT

ANEdgo ASHAE M2 Nutrient broth$} agar,
Luria-Bertania broth9} agar, Tryptic Soy broth®} agarE 2+2}
ARSI O™, S RE YM broth®t agarE, ¥ #9|< Potato
Dextrose broth®} agarg 712} ARR-sho], Z dFo & |
A HALEZ incubatoro] A 24A17F AT Wl dEte] A}
234 tH(Table 1).

Table 1. Reference microorganisms tested and their growth conditions

Strains Media Temp(T)

Gram Positive Bacteria

Bacillus subtilis KCCM 11315 Nutrient agar/broth 30

Bacillus cerens KCCM 40935 Nuirient agar/broth 30

Staphylococcus aureus KCCM 11764 Nutrient agar/broth 37

Listeria monocytogenes KCCM 40307 Tryptic Soy agar/broth 37
Gram Negative Bacteria

Escherichia coli Luria-Bertani agat/broth 37

Salmonella enteritidis KCCM 12021 Nutrient agar/broth 37

Salmonella typhimurium KCCM 11863 Nutrient agar 37

Vibrio parahaemolyticus XCCM 11965 Nutrient agar/broth (3% NaCl) 37
Yeast

Candida albicans
Fungi

Aspergillus niger KCCM 11241

YM agar/broth 30

Potato Dextrose agar/broth 25
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A3l B A3 M= Disc-diffusion method

& AFRSIE T2, &, & 555 S membrane filter (0.2 un,
pore size)Z Al A7} TRy FAITF 100 w7b T LA
=2E vz ol paper disc (P 8mm)E LTI 7t FEE
S 1 mgidise® FA1A 24A17H53t incubatore] A F
disc =l A" ASAHRY (clear zone) A4 (mm)E
24se] HAY $R% BEE MwAT S5809
DMSO % H,09 3L ZASH71 98l DMSO % H,0E
NE2TE2 HAYPsIAR

=

= AKX =sE (minimum inhibitory concentration) &%
Zr #F9 HAANEE MIO)T v o] 2AsY
T28). HaYAlsE AL 72 & AAEA 100 mlol

247] 710l Hol=
& Z2e] =23 HH° Al 7] 5 moll 100 ¥ = HF
stom Ztzbe] A H FE=2 100 Wy Frbete AT
=127} 500, 250, 125, 62.5, 31.25 ppmo] HEE st}
24X 7} incubatorol| A wjoFst & vAlE-¢] AFAHEE UV-VIS
spectrophotometer (UV mini1240, Shimadzu)E ©|-8-3t] 620 mm
NN FPEE SAHAT
A ASYA g4 Al A5 277 L3 g
o AEF7E T74G W BRIV Srkee As oled
B Z24Hi U3t WO R HABIGETh ICs (Fifty Percent
Inhibitory Concentration)< A& FA 79 $3FE) diH]
3t 50%9 ASAAE Uede 259 FEE IChl =
Jehiglom, Mo ASAA 4L g5 SAHA A9
sYsh oz AAEaT

FAYTY FE AT FEE

ATE AAE (%) = Sya e S

x 100

Table 2. Yield of organic solvents, hot water and supercritical fluid
extracts from plants

Extraction yield (%,wt/wt)

SFE SE HWE
Origanum vulgare 2.0 6.0 6.0
Chamaecyparis obtusa 4.7 2 1.8
Cinnamomum cassia 6.9 1 4.8
Scutellariae baicalensis 0.5 24 28

SFE : Supercritical Fluid extraction, SE : Solvent extraction, HWE :
Hot Water extraction.

Extraction yield (%,wt/fwt) : (weigh of dry extract/weight of dry

plant) < 100.

Rodrigues 5(29)8] AR &9} =l we} 2UA
Zzpgo] 2EAAT YUt 2UA FE5E0] Hu
1.32%% F&°] WA YEFTE E. vagi 5262 2=
LH: 7 (O. vulgare)®t £ F3I O marjorana® | ol Er-&
FETELS 9%, 2YA FEFEL 38%E YA FETE
o] YA el 287k 73"?* Nets FE5a0] 294
FEegd v =2 S ¢ 5 ok

o] 43 TR0 AP SAE 70% NEES AHESHA
223 ALY F£80] 34%E G FEIFES VERATH
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SAY 29A F29 FF 718 B g F=0 viE) FFEAS A3 AT A ERTH32). 297 (0.
FE0] o A USAR 2= ¥52 238 YA vulgare) 2974 FEEL 175 mm, AN (C. obtusa) =%
FETE0] 9 YEHET A FZ2EL 165mmE UE 7E° Bl S typhimuriumol)
o] AY H FE5EL T T u} FETE 74 & FATE YEWAY, S enteritidis®t A. nigerdl =
o] a2t AL & F A, T FEYHolEE 239 gt g o]l YERA] skt
el FEpEo] gEte AS ¢ & UG fgE F& 7 (C. cassia) 29A FEEL I1F AT 27
Wi mE FEI5ES Fojv WHA g d77F g8 SAT, B, 3%o] BF 7S Ueloy OE &
sitpa Alztdn EEd vld] Folt JHEAE HATE 53] S typhimurium
o] 3] clear zone®] 26 mmZ 7}PF & FHTAE EA
etk I, 1 202 L monocytogenes (23.7 mm)ol| thall =
FEURd B2 JFEALE A Y8 A 8.9 FaEAS Jebdd $A 294 FEIFAMT daEA
&dxYA F2, 77189 &, €57 FEL AA8AT S B9 S enteritidisc- 15.5 mm, A. nigerv 21 mmE F
25 9] disc-diffusion method®l] &|3+ 3+F&A £4 23} clear zone= HA3IFTH.
© Table 33 Zth. 95 FE2EE5Y 35 F&8A 4 B+ (S. baicalensis) QA FE2E-S L. monocytogenes
B 2%k3, YA FEEE0 718 FE=EET 3.7 mm)°] W& 1 =& FaEAAE YEHHLH, S
sdgdol A e enteritidis, S. typhimurium, A. nigerd] NN E T T
LYty HE SA 2 35 FEELS FEXTY AH LEREA] 3T

glo] 5 1% AT =& S HYgew, 1%

sATo YAE Re FRBHE BT 8T 2 xo7 £E20 HANHSE
sz, 29UY, USR0S @3 A4 HHAE FFLA A0 AL 10770 ts) 474K AlEol @

Table 3. Antimicrobial and antifungal activity of each extracts from plants

Clear zone on plate (mm) v

Strains O. vulgare C. obtusa C. cassia S. baicalensis
SFE SE HWE SFE SE HWE SFE SE  HWE SFE SE HWE
B. subtilis 12 12 7 12 12 - 21 10 - 18 17 -
Gram  B. cereus 10 11 - 10 11 - 20 9 - 12 11 -
(+)  S. aureus 13 11 - 13 11 - 11 8.7 - 13 12 -
L. monocytogenes 12 10 - 12 10 - 23.7 12.2 - 23.7 12 -
E. coli 10 9 - 10 9 - 17 - - 10 9 -
Gram S. enteritidis - - - - - - 15.5 - - - - -
(=) S typhimurium 17.5 - - 16.5 - - 26 - - - - -
V. parahaemolyticus 10 10 - 10 10 - 22 - - 10 10 -
Yeast C. albicans 10 9 - 9 8 - 21 9 - 14 11 -
Fungi A. niger - - - - - - 21 - - - - -

DDiameter, “No inhibitory zone was formed.
SFE : Supercritical Fluid extraction, SE : Solvent extraction, HWE . Hot Water extraction.

Table 4. Antimicrobial and antifungal activity of each extracts from plants

O. vulgare C. obtusa C. cassia S. baicalensis
Strains SFE SE SFE SE SFE SE SFE SE

MIC ICs, MIC ICy, MIC ICs, MIC ICs MIC ICs, MIC ICsy, MIC IC,  MIC ICs

B. subtilis 250 1761 >500 2754 125 817 625 ND 250 961 >500 2088 250 454 500 96.6

Gram B. cereus >500 3719 >500 ND" 125 3156 625 ND 500 7863 >500 ND 500 5067 500 154.5

(+) S. aureus 250 119 500 178 125 399 625 64 250 1447 >500 7568 250 153 500 330

L monocytogenes 500 290  >500 5642 >500 244.8 <3125 ND 250 1252 >500 657  >500 2589 >500 ND

E. coli >500 4887 >500 1851 >500 ND  >500 ND  >500 3867 >500 ND  >500 8967 >500 ND

Gray S €Mteritidis >500 831  >300 840 = - - - 500 315 >500 8287 >500 ND  >500 ND

=) S. typhimurium 500 2321 >500 760 500 3203 - - 250 1305 >500 6702 >500 ND  >3500 ND

V. parahaemolyticus 500 977 500 1604 125 858 3125 ND 250 558 >500 6885 500 455 500 123.8

Yeast C. albicans >500 2719 >500 857.6 »>500 4428  >500 11219 >500 151.7 >500 35849 >500 1569 >500 288.5

Fungi A. niger >500 3764 >500 889  >500 4746 - - 125 764 - - >500 1434  >500 728.8
unit : pgfmé

DNot detection, “No inhibition
SFE : Supercritical Fluid extraction, SE : Solvent extraction.
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B FZ2EL disc-diffusion methodol| A a-d84do] Yel}A
@ol 29A FEE ¥ e FE2E2 FAAAELEMIC)
i Ao HALAAFE E ICsot Table 49 Z2th

B. subtilis® X< 2YUA FEE JHEAo] de-e
FE254 Hg A etk o & 6 294 FEEo
MIC7} 125 pg/mi, 1Cso©] 8.17 pg/mb® M4 %A Jehga,
I Ogl 2 5 294 FEE9 MIC7} 250 ug/nl, ICs
o] 454 pg/mlZE A YEbTH B cereusol| th3F dHEA
< T 2QA FEE MIC: 125 pg/ml, ICse: 31.56 g/
mf)°] b wRkow, 1 g FF 2UA FEFE (MIC
500 pg/mé, ICse: 50.67 pg/md) 0.2 Vet S gureuse
B. subtilis®] 7339} vlRVMAR 29A FE2EY FoEA
o] A e, HHe 244 FEE MIC: 125 ug/mnl,
ICso: 399 pg/md)o] 7FA =toew, 1 2 g7l 29
A FEFE MIC: 250 pg/ml, ICse: 119 pgml) £o2 JE
ST 5w 294 FEET MIC7F 250 pg/md, ICs50) 153
pgmbE 8 2QA FEFE & @A vud =&
GBS UEM Y L monocytogenesdl] sl s $A
ZUA FE&E°] MIC7F 250 pg/méZE VEFGER, ICs0]
1252 pgmbZ 713 2 FAS By

459 OF AT MICE 49 1% Ao v
MIC7} A Yepg o2 a8 & Ao et
E. colidlMe HA 2QA F2E9 MIC7} 500 pg/mé ©]4
O A, ICso%k 0] 386.7 pg/miE THE FE ol vl 713
=A GEISAL, S, enteritidis®t S. typhimuriumXE E. coli$t
PR SA] 29A FE2E9 MIC7 24 500, 250 ug/nl,
ICso?te] Z+7; 315 ug/mi, 1305 pugmiE 7F4 A Jehych
V. parahaemolyticus®] 3l BE ZYA FE2EEY
ICs0°] 455977 pg/mlZ ¥ TS Yedilx
B FE2E0] 455 wgmlE MR =& Ao
AR C albicans®t F%3°]%l A nigerd]

Ao a9 YA FEE M =& FHEAS
Aok A4 2UA FE2EL C albicanse] o
ICsoake]l 24z} >500 pg/mé, 151.7 pg/mb=E, A. nigerol 3]
M MICS ICs©] Zh2; 125 pg/md, 76.4 pg/mlE VEbsTH
T3 g YA FE2EL C albicansd] W3] MICS)
ICs0°] >500 pg/ml, 156.9 ug/ml =, A. nigerol] el A= MIC
&} IC50©] >500 pg/mé, 143.4 pg/mi = ey},

ARAH YA F2F0] fFr|8u € dF FE2EI
Ble] FaaA7t v AS & F AN, 7R AR
% HY ZH9 SAV} & YAEAE 2= Ao=w F
A& A}, T3 disc-diffusion method ol A= =
A FE2E0 A4 FEEEY @& FAEAHLS UEA
T HAGAFE A E S FEERY 52
245 Yo ojA2 B Zol dfEHo de FH
A "HekAF- (phytoncide) =, phenolics, terpenoid, alkaloid,
phenylpropane, acetogenin, steroid 52| 3}3HE0] HA2 A
S5 AP disc-diffusion method® A& u] 44 &t
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