J. Korean Soc. Agric. Chem. Biotechnol. 46(3), 262-267 (2003)

MH |2 29l Qlo| SistME W SREN ZM
N2E . aEtd HY-
=M - dafd!
s o] FEy AgFdtat, AFYENEATE
e sk YA A FFe
(20034 6d A

; 20034 64 274 )

whjRo) wlgyl uiele] S84 EAAE AP $l8lo], AlEE 80% methanol2 F&3le] §ulEdg 313
o} iy 8o WA ethylacetate 1.94%, methanol 4.75% 2 water 7.81% %L, 8-S ethylace-

tate 2.24%, methanol 5.03% 2 water 8.47%Qtt. W& ¥WY2) methanol £F FEFEL Gram¥PY 2

<]

=3

Ao RE FFoA 73 FFEHL BPOH, ethylacetate R water £33 F2EL 3 YL HA
HAAHETE 60 pg/disc oVolx sgEo] AT}, Bacillus. subtilis] thdt A B controlo]
H3le] g W F2EL 2R 2L ASAN EHE RYon, B 4 $2ELS BT Y 1 IHRE
A3 e ALANE Holtht o F o7t Holith W F2EJME methanol $EE] 7MY B2 A
SANEAE B ¥, water F2EL TE FEE H|dl] ¥ ASANE BoH, ¥ F2ES 7
ZZ2EdA A9 vHl&E YSAHNE Bk W2 399 methanol 8 FEEE B. subiilisd] Z¥2} 500 ppm
A AYY F, FAAARCACEMRZ BFF A, FFELS AR oI B9E FYAA Bacilid] 3
B1E BYAT, methanol EYFSEL AT A% /X9 Fu7t AL &9& 4L FHE BJ.

Key words: 25, @3
s

VB, R, e

M E
YW (Castanea crenata Sieb. et. Zucc)® W2z} Hele &
g3l 75A dFole] Mol HARER AL 9T A

B2 83}, AR e o)59] SRS wAsi e,
A&l S AEST. thire eael &sh,
I gle AR @rsES o I AYEA, =
FhHst] 7154 U8 AR o2 gl AuiEe
fra<eolohb
vl #HE3E drgs, vkl e A
W, A SV kARl Fesiete 54, ¢
W A, 2 50 wE AR, H0w welAk
&Y 7158, ol¥e UE FEE AESHE, d
A"e] sl B2 Foll @8l 2ARKRE vt ). g
o4 Valencia-Barrera 502 291 2|9 z]<d
F3 EAIZA}, Bunchbaver 5'0&
monoterpenes’t 58S ER1ISI15L, Yamaguchi 5
o FHHEAHEE, V& Fo Ff¥  phenolic
compoundsE, Talpay 592 g Z3g o] 7 & F9
citic acid ¥#¥&, Bataflini 59 #59 3o 248,
Kullmann'®2 & 39 o)At e A BT
&

o=
W TEHBOE TR RS o188 AEE HEE

L.
.

R o o
WB—‘E:

529 Wk

Amiot

rlo

Z7d

=]

RL

o
=2

]

“1e 2
Phone: 82-31-670-5153; Fax: 82-31-677-0990
E-mail: gscho@hnu.hankyong.ac.kr

262

s, AHAE, dopAleh I Yol BAE FHoR AP
E ?l,q_.ﬂ)

vhiRe mE ool A ki gt

o=
AR

Ros @

gl gdeid glom P 53 dhR g e A%
D ) (AN, WS AANCRRD, SRl A8

F7h ek el 7] wEell, e &, vAd
N2 A HEF ABPELD] A2 B8

L=tye)
O

o] 8] Yok Wk B Ay U NAg R 5
= 7154 AEY Adont AP BEE NS AT A=
2 gl o5 FFEANE AESGL.
Mz o g
AJAE., wzd wele 20029 69 A% SHA A

ek F&Eaelx AFstd, 73] MAsA 60°CE E
E238 the, BAEle]l YRS shuA A AMEsIsi
AE9] F2L 80% methanolE A-2dA] ml), FE38)e], o
S WolA rotary vacuum evaporator® &3+ methanol
extracts THEO] WARZ sPAA Aol AT
LBy 32 2D 58 4. Methanol extract A|5] &
W 22 7+ AR 202 silica gel columnol] ¥3A Fig.
13} 7-& WO R ethylacetate, H¥HE 2 EZ SR F&,

= X

ST £82 ZHaAT S08 2 A 2y 18 3
BRo) P FIART HEW F A8 1w H3lod
105°COP) A% B FW e ), ARe) U@ 718 2
HE g wEgs Yeige o



W) wele) ey 74 263

Castanea crenata flowers and leaves
¢ extract with 80% MeOH
MeOH extract (20 g)

|

Silica gel Column
EtOAc 300 m!/

v v
EtOAc sol'n Residue
filtration l MeOH 300 m/
evaporation v ~ ; v
MeOH sol'n Residue
EtOAc Ex. l filtration - H:0 300 ml
evaporation H20 sol’'n
MeOH Ex. lfiltration
evaporation
H20 Ex.

Fig. 1. Extraction procedure of methanol extracts of Castanea
crenata flowers and leaves.

Table 1. List of strains and cultivation conditions wvsed for
screening of antimicrobial activity test

Strains Cultivation conditions

Gram(+) bacteria
Bacillus cereus (KCCM40935)
Bacillus subtilis (KCCM11315)
Micrococcus luteus (KCCM11326)
Staphylococcus aureus (ATCC6538)

30°C, Nutrient agar

30°C, Nutrient agar

26°C, Lacto. MRS Broth
37°C, Trypticase soy agar

Gram(-) bacteria
Escherichia coli (ATCC13048) 37°C, Lacto. MRS Broth
Klebsiella pneumoniae (KCCM40890)  37°C, Nutrient agar
Pseudomonas aeruginosa (ATCC27853) 37°C, Nutrient agar
Salmonella enteritidis (KCCM12021)  -37°C, Nutrient agar
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Table 2. Yields of various solvent extracts and soluble dried matter
from methanol concentrates (unit: %)

Castanea crenata

Yields\Samples
Flowers Leaves

80% Methano} extract 16.32 17.21
Various solvent extracts .

Ethylacetate fraction 1.94 224

Methanol fraction 475 5.03

Water fraction 7.81 8.47
Soluble dried matter

Ethylacetate fraction 4.70 2.86

Methanol fraction 38.58 40.18

Water fraction 47.24 48.62
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Table 3. Screening of antimicrobial activites of Castanea crenata flowers and leaves (concentration 100 pg/disc) (unit: mm)
Castanea crenata
Strains\Sample\Solvents Flowers Ex. Leaves Ex.
EtOAc MeOH H,0 EtOAc MeOH H,0
Gram(+) bacteria
Bacillus cereus 10 13 - 13 - -
Bacillus subtilis 10 21 16 11 20 18
Micrococcus luteus 10 10 - 11 15 10
Staphylococcus aureus - 17 - - 19 -
Gram(-) bacteria
Escherichia coli 18 22 11 11 23 16
Klebsiella pneumoniae 10 13 10 12 18 15
Pseudomonas aeruginosa - 20 13 10 21 14
Salmonella enteritidis 12 18 16 - 13 10

Fig. 2. Antimicrobial activities of Castanea crenata flower and leaves by paper disc method (concentration 100 pg/disc) (left; chestnut flower,

right; chestnut leaves).

B WEND YN $258 2 7heY TFRe) S0
M A b el SO e 18 L
2 ol9s] MBE W FEES) 523} 7HH TFE 529
Aok vlmste SAS A5 Bac

Y284 A4, NES 999 FRRNL AT Ao
Fig 2 % Table 37 2}, Ws} wQ) 77)e) o 223

FEE AL ZASE 23, methanol &
% Gram negative bacteria ] 4]

B AFoA FFEAE Roled BISkd, water &
Gram negative bacteria 250X 84S Ho|At,

2 Micrococcus

€ 100 pg/disc
¥-& Gram positive bacteria
Aol =
2o
Gram positive bacteria®l X1 = Bacillus “subtilis
luteusNA Tt TS BATE A ethylacetate FEES
Staphylococcus aureus® AL tiiHe] FFolA JadA S
HAou @i =o] wulaiA Yepstc), o4y w3
Slo] v FEE9 FH#EAL methanol FEEC] 71
A e

Lo 22 AMS Gram negative bacteria®llA v F&8 i
o] FolA dFEAdo]l AUNC, Gram positive bacteria®ll
X Bacillus subtilisoVwy RE F5E0) FFEAHS Hol=
THEE 235 Bt olH3 e 2 579 &R
ol HE 25 FEES] FFEY AR, Gram SHAER
The Gram WAl E4 78 288tk Baeks &

o 1:15,(1!

\_

vho], Tl FolA kel AFE Hol
Yeo 523 Ikigai $2& A9l ZEFE sigt
9 7}H19J°] Gram 247 Et} Gram ol uj$ 3
S Byt sk g w528 Shliit divy &
719} 2le] F2E9 ey AN Gram 4
BT} Gram FwolA g 33 dF@o] Ariar Bl
t}, 0|23l AJole AF9 7L vh2aL we] wjdEe] 4
ol3l7] WlEo2 AztEY, ko g B} TYRE At dag
Aoz Az} I B Aol A= o]d9] J)glF vl
TS AR Aol fARE ARE B3
H2AHEESFMIC). EF §Hlo] vlwd e/l
=L =43 Axe

=2 methanol F&20) il A2rAsEEE =7
60 pg/disc

]L.E

Table 49} 7t} 2} @l oA ALAS T
ol Aol A e o] AAEJT. 2 Bacillus subtilis,
Escherichia coli 2 g FEEA
30 pg/discll M= ko] dFEAE S Hol7|= dArt. &
TP Uy Ao dekg FEE2 20 pgdisc oI, F
50L& A Qo] oeks FEE-E Bacillus subtilisoll WSt
o 250 ug/ml =X HLANFEE JeIY, vHA| &
E2 500 pg/ml =N HAaAshEErE Vet Barshd
A, b wizeakge] vlwdst olgR) v A 3Ny
o] AR 3Tt A FF A2 AAEEIA] Nt

Salmonella enteritidis<



ples

ylele] e 74

265

Table 4. Minimun inhibitory concentrations of methanol extracts from Castanea crenata flowers and leaves by paper disc method

Inhibition zone"

Strain\Inhibition

107 20 50 80 100 150

Chestnut flower extract
Bacillus subtilis - +- ++ . o+ o+
Micrococcus luteus - - + ++ i+ i+
Escherichia coli - +- =+ ++ T+ o+
Klebsiella pneumoniae - - + ++ +++ +++
Salmonella enteritidis - +- + ++ T4+ s

Chestnut leaves extract
Bacillus subtilis - - ++ 4+ 4+ bt
Micrococcus luteus - - +- ++ 4+ s
Escherichia coli - - + R i .
Klebsiella pneumoniae - - + ++ o+ .
Salmonella enteritidis - - ++ ++ o+ 4+

Unhibition zone; -: none, +: 9-12 mm, ++: 13-15 mm, +++: 16 mm up
IConcentration of test sample; 100 mg/ml, unit; tg/disc
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Fig. 3. Growth inhibition of Bacillus subtilis accordng to various

solvents extracts from Castanea crenata flowers (0.5%
concentration).
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Fig. 4. Growth inhibition of Bacillus subtilis accordng to various
solvents extracts from Castanea crenata leaves (0.5%
concentration).
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Fig. 5. Scanning electron micrograph of Bacillus subtilis.
(nontreated, magnification: x15,000)
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Fig. 6. Scanning’ electron micrograph of Bacillus subtilis treated
with methanol extracts from Castanea crenata flowers. (treated with
500 ppm of methylalcohol extract, magnification: x15,000)
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Fig. 7. Scanning electron micrograph of Bacillus subtilis treated
with methanol extracts from Castanea crenata leaves. (treated with
500 ppm of methylalcohol extract, magnification: X15,000)
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Screening of Antimicrobial Activity from Castanea crenata Sieb. et Zucc. Leaves and Flowers. II. Screening of
Antimicrobial Activities
Gyu-Seong Cho* and Hae-Yeong Kim' (Department of Food Science and Technology, Han Kyong National

University, Anseong 456-749, Korea; 'Department of Food Science and Technology, Kyung Hee University, Suwon
449-701, Korea)

Abstract: Chestnut (Castanea crenata S. et 7.) leaves and flowers were extracted with 80% methanol and then
fractionated with ethylacetate, methanol and water. Their antimicrobial activities in each fraction were investigated.
Methanol fraction of the chestnut leaves and flower showed strong antimicrbial activities against both of Gram
positive and Gram negative bacteria. The ethylacetate and water fraction, however, showed only weak antimicrobial
activities when the antimicrobial activities were occurred. Minimal inhibitory concentration (MIC) of the methanol
extracts of the chestnut leaves and flowers against 5 strains of Gram positive and Gram negative bacteria were at 60
ug/disc. The extracts of the chestnut leaves and flowers inhibited the growth of Bacillus subtilis at 0.5% (w/w)
concentration. In order to investigate the effect of extraction methods on the B. subtfilis, scanning electron microscope
was used. The B, subtilis was damaged when the methanol extracts of the chestnut leves and flowers were at 500
ppm.

Key words: Castanea crenata, chestnut leaves and flower, antimicrobial activity
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