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OH&LE2(Prunus mume Siebold.et Zuccarini)s 0|1 Rosaceae) Ol £dte HHANS(FENBA)
o B, 0B, 3 ¥ 22Ut SHOILHA MATE FR2 1~3FA0 20| IjD S B

3 HE2A S0,

BRS MEN Ot 1025202 PESIH KXY 20 BLE [ 525, N0 F%) US B

ANED RO XX OA BALEDI] AR & EHE 245, R2RO M0 ¢
2 FE0I HLEUS BE 92, 2 HLUD SR20) o= B2 102
£ Fgat so®.

OHA!TH 0 r S AR, BHA, BACZ M0 EFAL REOMA #6208, HWExk #8, &
B, RE, B, EE, ®M, R, BT SR BH2 K002 MEASE AEEE, HEHR
ESOl BB B/RQ FIME0 S22 YT | 2 2USNME HRES KR, KT X
2 IS 0lR&it.

ASY 2 A EXIt E.coli%t B.subtifusOil THEH HEHES HXID UCID DB HF UCH.

B 2 mEN MEMO I Tishs 0 S0HIM Xoishs Al2tst SRO0ICH REN et 2AAIS
Ob SO0HE0 M2t AT AmMAS SEER0| ALBIEBIIA LOILID YAOH MMM RHDII o= KR
o HIkE %1&%5594 MOl HAS QPEE AMOICHY. 010 & BE  oiLis e
olst BEFILE AN KM ZNot= % SEES (610K st= HE= 0101 2 X
20 fTHY.

UPHOZ AIZO0| QU SO FEH ¥H KAYW 1 XAl E= 0152 MHM0 ENsHs KA HE

222 EAEY, AR, g420 12~18)Q ﬂgm‘s’. EFEHY, £EHEC® S0 A0,
2 HHEWOl MMEY EFHS 2D UCE A2 Q MPH L B HEXQ 202 2217t of
SE 20| AR BE BFEHE S 4 UCH
=0l SOSHA 0Fs9 allicin® -SH group& 49 JAERFR L= &t MBI, YME==2
aflatoxmét‘é;‘ﬁ&l Aspergilus flavus®t Aspergilus parasiticus®l BHEE HESIH® 01ANT
A2 2E20| AEEMS D YS0| BDFD YCH*H),

E*?Oiw-t—: LN DIHE L0l F= &5 Bl MEYWS HE6H0 HEE IZSH W
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1. W=
2 B ABE SRS dET g 018 (F)20 HRNA MHist U= 2B '&@E
o e 720 HAZS 979 68 242(0HE £ 95Y) ~E56t0 MmHA RHZ

D Il MRl 58 U 2
[u] 9=1

BES HN RATS FOIH FAS 8 £ water extracts? methanol extractsZ CiS3t 20) =&
ot UL,
MK water extracts= OHA RH 500g01I EF+ 158 22 F BA HH #EE 012 0CUHAM 3Al
2t SO HHEIH HOUEZ BB F FA22(0T, 4000 rpm, 15 min)ot) MNSHE Hol HiBHK

(Whatman No.2) 2 ®i8ot1) Rotary evaporator (YAMATO RE-51)& ArE5101 BE JRMESIH water

extracts® &IRUCH. SHHA methanol extracts= W REA SKglll 5HHSI methanol & F2 & 24AI2F SO
MOIE 2|8t & RAS CHAl 8t methanol 2 B HGICH #MEMS water extractset 2

SHHOZ R OIUC BMEYWS L2 E hexane, chloroform, ethyl acetate, butanol, 2(+Z)&

& RGN EEH (Whatman No.2) 2 &80t Rotary evaporator (YAMATO RE-51)8 AIE6I0 HME

SEMEOISICE. (Fig. 1)

Fig.1. Flow sheet for extraction and fractionation of functional components in Prunus mume
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BN 2012 AR (diffusion method)Z paper discRS 018 aHaCH®,
MRS B AKX 18AIZY BAIAIZIZ 2 T %= agar BIXIS 15mI& £ g 9om
petri dishOfl 0.3m% SUSD = HHYRE BU 5T REUAM 1A B 0lBIHLs & LR
o AIZJt ZUE paper disc(e 8mm, Toyo)Z SeiED 2042 RS2 SAAIF|D TAIIS OlHIHHY

on
K
>1

H20M 24A12 B & 4£F JHLES 318 SHBIUCH
SHOF= B2 10nl0l =80 ZXNES UM € AIZI = 0.1l =HIE g 9om petri dishoil
22 Bt 018 24A12F OiHitHst & UX2t0] AIRJF FUE paper disc(g 8mm, Toyo)E Scisld
2012 BR+Z EMAIDID H20M 24412 BISt & £F JAitES 308 EHUCH.

(1) #8822 sxH Xy &5

2 Y JBERE S HIEEE 018 SIUCH SMYUS S MEEH0l 2ols 2ag UH
HE AHUIXI ZOI5I0l M0 A 72A12F BRE 83HA spectrophotometer 2 660nmoilA EZEE =
|_oql}(34)
2t ZEZ22 membrane filter(0.2 m)2 HTAIFID brothll 2 =Z22 soluble solid2 100ppm,
500ppm, 1000ppm&! &HIIst £ A IFE H20M 24A12F UHSE brothOlAM 0. 18 FoH dh= i
gt & UAl 0.1mE FZ20] &R& brothlll ¥Z5t0 WL
BEWS £EFZEE spectrophotometer 2 SX6H0] B 51D #HHYMES L brothE blank2 AIR
otRALCH.

O
ox M

OI

1.00&o] S0 2 829 £+8

WBEO BIRA M WES Table 110F 2CH ShEdl 2VUCE HHSH water ex. 2 6.63%, MeOH ex.
= 4.61%2 WRES SACH SHH, MelH ex. 2 ZEE HZES RIFR HIL AEH) WES BulH fr.ot
HO fr.0l 1.46%2 2.6%% & UL US822= Et0Ac fr. >Hexane fr. >CHCIs fr. =22 LIEH:
Ch. Ol= SRS RAZ MEICCZE FHE MSTXNL EHRS 84 4229 It dHESZ X
a2 Zn=Z 2ol
Table 1. Yield of fractions of Prunus mume extracts with different solvents

Solvents Yield(%,w/w of flesh sample)
Water 6.63
MeQOH 4.61
Hexane 0.13
CHCI3 0.1
EtOAc 0.28
BulH 1.46

H:0 2.63
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BEE S MeOHZ 3HISH extractse A & RS SN Gram(+)ME D Gram(-)#AE, B,
SEOI0 Y 0.5mg/discS B TOINH RS 2= Table 29 2T},
NEE Gran(+)BBUAME Sol 2O £ BWEHOILD (RS HES e ADIH S22 FRAIH -
&8 2O3I= Micrococcus leteustl THEHAL water ex. Dt MeOH ex. 2% S0|ROZ 2st EFMES LIE
HACH. =28 ERst A3 = BHEOITM BN AI2s HME FO AS3 A= Bacillus
cereus, Bacillus subtilis®t Staphylococcus epidrimidisHME MolEAH0l UERACH 0l BAA
Ol &g SAN SR IS5 SUEAE €0 21X Cbls B{EN 2N M2l 2 4 AU
ZUE BICt

e win

Table 2. Antimicrobial activities of water extract and methanol extracts of Prunus mume

Clear zone on plate(mm)

Strains Water ex. MeOH ex.
Vibrio parahaemolyticus ATCC 17802 9.2 12.0
Salmonella typhimurium ATCC 29629 11.0 13.2
Escherichia coli ATCC 31030 1.1 10.0
Staphylococcus epidrimidis ATCC 12228 11.0 13.3
Proteus vulgaris ATCG 6059 14.0 10.3
Micrococcus lefeus ATCC 21550 21.0 19.4
Bacillus cereus ATCC 11950 9.2 12.2
Bacillus subtilis ATCC 6633 10.0 12.1
Aspergillus niger ATCC 16404 8.2 8.3
Penicillum citrinum 1FO 6352 - -
Saccharomyces cerevisiae ATCC 4105 10.1 16.0
Saccharomyces cerevisiae 150 1950 9.1 14.2

Gram(-)HEUMAME EAE A8 H0| 2ot0 TR LIS BEAIIO SAL |30 Proteus wulgaris
ot ARBESE Soll Q120 BREEH HaswuQl Vibrio parahaemolyticus, HEEN LS EHES 24
2= Salmonella typhimurium, Escherichia coliS A8E ZDE 20 water ex. It MeOH ex. 25 #i
BEMES 2ACH

BR= =2 MCUHAHE HoY £FS 20
28 M EE LIEHRICH

il SEOIUME Aspergillus nigerOild BH0I & ¥ LF 248 EFMS B & 129 24
Ol0IM= &S LIEHHXI R0

=Z £F50| fiEl IFSUAM MeOH ex. 2 EMO 2oIUW, P wigaris, M. leteustl CHEHA=
S HMEYEY mEEE ET0 B8 BSZ water ex. 0] 22t =UCH

1o ZUE HIZEOZ MelH ex. 2 SUHEZ 4l S#I5) JEE Z= Table 3,Tabled?t 2Lt

E 2 Zit SN sty 250t
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Table 3. Antimicrobial activities of different solvent fractions from methano! extract of
Prunus  mume against several microorganisms(bacteria)

Clear zone on plate(mn)
Hexane ey fy El0AC gy, HO

Strains fr. fr. fr.
Vibrio parahaemolyticus ATCC 17802 8.2 8.6 18.2 15.3 9.1
Salmonella typhimurium ATCC 29629 - 9.8 21.0 15.2 10.1
Escherichia coli ATCC 31030 8.0 8.2 1.1 10.2 1.0
Staphy lococcus epidrimidis ATCC 12228 - 10.0 21.2 11.2 10.1
Proteus vulgaris ATCC 6059 10.0 - 17.3 19.2 10.2
Micrococecus leteus ATCC 21550 8.7 13.0 22.1 19.2 16.0
Bacillus cereus ATCC 11950 9.0 9.0 2.3 15.0 10.0
Bacillus subtilis ATCC 6633 - 8.8 17.2 15.1 12.0

Table 4. Antimicrobial activities of different solvent fractions from metanol extract of Prunus
-mume against several microorganisms(fungi, yeast)

Clear zone on plate (mm)

Strains Hexane fr. CHCls fr. EtOAc fr. BuOH fr. water fr.
Aspergillus niger ATCC 16404 - 8.1 - 8.1 8.1
Penicillum citrinum [FO 6352 - 9.0 - - -
Saccharomyces cerevisiae ATCC 4105 17.0 13.0 17.3 12.2 10.0
Saccharomyces cerevisiae 1FO 1950 8.3 11.0 17.0 11.3 10.1

Fig.2. Effect of ethyl acetate and butanol fraction of Prunus mune on the growth of
Bacillus cereus

EtOAC fr. BuOH fr.
o2 32
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Time(hour) Time(hour)
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Fig.3. Effect of ethyl acetate and butanol fraction of Prunus mune on the growth of
Bacillus subtilis

EtOAc fr. BuOH fr.
§ 0.6 % 0.6
8 S
£ £
5 0.0 49 e & 0.0
0 12 24 36 48 60 12 24 36 48 60 72
Time(hour) Time(hour)
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~3¢- 100ppm  ~&> 1000ppm

~%%~ 100ppm

Fig.4. Effect of ethyl acetate and butanol fraction of Pruns mune on the growth of
Micrococcus leteus
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Fig.5

Growth(OD 660)

Fig.6. Effect of ethyl acetate and butanol
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Fig.7. Effect of ethyl acetate and butano! fraction of Prunus mune on the growth of Sal/monella

typhimur ium
EtOAc fr. BuCH fr.
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Fig.8. Effect of ethyl acetate and butanol fraction of Prunus mune on the growth of
Proteus vulgaris
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Fig.9. Effect of ethyl acetate and butanol fraction of Prunus mune on the growth of Vibrio

parahaemolyticus
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Fig.10. Effect of ethyl acetate and butano! fraction of Prunus mune on the growth of
Saccharomyces cerevisiae  1F01950
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Fig.11. Effect of ethyl acetate and butanol fraction of Prunus mune on the growth of
Saccharomyces cerevisiae ATCC4105
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Gram{-)MBEWA = V. parahaemolyticus, S. typhimurium, P. vulgarisOilAXl EtOAc fr. ot BuOH fr.0l
At MEEMS B0 E coli i 2E 820| =8 nEEME 20
NEE Gram(+)ME 250 oA T EtOAc fr. 1} BuOH fr.0 28t MEEHS 2D M. /eteustiM
= HO fr. ot CHCl; fr.& =2 ES BALCH
B0 CHE MB¥RIEMS Saccharomyces cerevisiae ATCC 41050141 Hexane fr.Jt EtOAc fr.0l 28t
EME UERCH OE fr.8% =2 &MS UERICH. Saccharomyces cerevis-iae IFO 19500lM &
EtOAc fr.Jt 28t &S 2RIt
SHOIMAM= Aspergillus niger8ld CHCls fr., BuOH fr., H0 fr.0l Ot 1%%3
ex. 1t MeOH ex. Ol JAEE &YX AUE Penicillum citrinumilA CHCl; fr.0F <
2 AEN dEHH0Z AIEE &R  BHESH S SR LYy At
Gram(+)#HE&, Gram(-)#E, BHU 28 RAMEY EMS LIEIWACH s8], O
UOI|= V. parahaemolyticus, S. typhimurium, P. vulgaris® #Erol F BHEO! M. feteust 28t
EME B2 S0[He 22 2 4 UL
BHE Sof 2T ZNE EUZ S% MM 2AsH A AEE £X Y= SHOIRE H
8 AFE BERZ BEEEM ZTE AHEOYD AEE HBE S&I2 paper discHIA
HuX 2 AEHS S22 EtOAc fr. 2 BulH fr.2 E0IME &M AES SIRICH
HA G(H)MEEHN S A & =52 AEEMES 29 Bacillus cereus® Z< 500ppmOl&te)
EtOAc fr.0l £FS HLESIRSL BulH fr.2 100ppmOild 28t JAEEMES 2UACH(Fig.2) Bacillus
subtilise 100ppmel EtOAC fr.OIA M& £ FOIX R5tA D BuH fr.MIAME 500ppms S0IA 28t SAE
E 20} £82 olKl 20t (Fig.3) Paper discHUIA 28 ;BEE 2UE Micrococcus leteus=
Fig. 40X 2= Hit2 2001 BuOH fr. 100ppmOiiA &S £FOIN 2ot Et0Ac fr.= 500ppmUIA JEE
g YUCH. Staphylococcus epidrimidiss BuOH fr. 100ppm0ilA 48AI12F & SASH £FS 22U LD Et0AC
fr. 100ppmUIAM S 22 £FE 8I”YCL 1 OlAe REMM= M6l £FS 6HX 2o6tRACH (Fig.5)
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SHH G(-)MES UHEQZE G(+)#ME0 bidh (e &2 & d0l KA. Escherichia coli=

=

Fig.62t 201 AIEE Z2E &0l 100ppmOllA CEEE 2HXI AU EtOAC fr. 500ppmOiiM = DIXNE £F
g Z2A20 BulH fr. 500ppmUilME= 60AIZE OIS0l £BS AMEGIRICH. Salmonella typhimurium &=
EtOAc fr. S00ppmOiiME 42t 4£FHES GHJ EtOAc fr., BuOH fr. 1000ppmliid= £FS 8K 23
Ch.(Fig.7) Proteus vulgaris= Fig.8MIA B Higt 201 AIEE C2 G(-)HRESH Hidh 28 BEE
Bh= 24192 LIEMGCt. Paper discBOIA %*9_* AEE SUE Vibrio parahaesmolyticuss AMEE A
22 100ppmOl &AM Mol £FS 61X 2%UCH.(fig.9) 012 22 2= HAlS 2229 0/ It
S8 MAdiFE 2z BOHANH 202 ESSE &0 HPIF HZLO0F & 210/CH.

0l CHS DHA! FEEQ Molg4d2 M0 Hiol 2 X2 LEISCE. Saccharomyces cerevisiae
IFO 195001 EtOAc fr. 500ppmOilA 50%2 JBE/EMEOI L0 BuOH fr.2 50%XoHOH 500ppmOiALel ERE
It BHRst A2R UIEIWCH(Fig.10) Ol DHAIZ2 0I88 ¢aFo MY JIsS82 AAliFzs 212
oH&d &0,

0ot
g

V. 2%

2 ¢3E BRE XX NEYEZ AL 018 eSS MROIAL. S RS S0 methanol 2 i
8t extractsE paper discECZ DA E EOISt = Me(H extractE BEHZ HES 229
fractionsQE paper disc®l 1] ZIE EU2 40| =2 fractionsS HIEHZ 0IS30 BEHZ
Al BHXI MOIM AEEMES &Ol6IALCEH.

BYEC! M. leteus= OHAIS EtOACc &2 BulH El20l QJGHA JBE T2 L8 HO &2 CHCl; &
2 JHEEME 20, SHH EERE AME0NAM= BuH &2 100ppm It Al Hd £F
Ct.

OH&lol EtOACc E =) BulH &E2 B.cereus, B.subtilis®t S.epidrimidistl CHOHA A&t AE EMS
BHRAC BERE MEUAK= B.cereus= BUH &2 100ppm, B.subtilis= EtOAc EF  100ppm,
S.epidrimidis= EtOAc B 100ppmOlA £FES &t L

G-)ES MHALE0 2ASHA XMoHE XL G(+)#EM BIstH X&H0l ZUCt. £.col/i= EtOAc
500pomOll A DICkEt £FES SIUDH S typhimurium= EtOAC 82, BuH &= 25 1,0000pm0iiA &£
2 M3 olKl RR/CM  P.wigaris= BulH &= 100ppm, V.parahaemolyticus= BuOH &2, EtOAc &
100ppmOil Al &3 £F2 otKl Réle Z2UE HAUCH

S, BB+ S.cerevisiae IFO19502 EtOAc &E 500ppmOilA 50%2) 'AEE LUAH S.cerevisiae
ATCC4105= 1,000ppm2| EtOAc fr. OAM 50%8 JEEE GIRULEH.
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Abstract

Studies on the Antimicrobial Activities of Prunus mume

Jae—Woong Lim, GyuBong Lee"

This study was conducted to investigate the antimicrobial activity of Prunus mume extracts.
Prunus mume extracts have growth inhibitory activity to various microorganisms. Gram positive
bacteria such as Bacillus cereus, Bacillus subtilis, Micrococcus leteus, Staphylococcus
epidrimidis were more easily inhibited than Gram negative bacteria tested Vibrio
parahaemolyticus, Salmonella tyohimurium, Escherichia coli, Proteus wulgaris and Yeasts by
Prunus mume extracts. Among several fractions of methanof extract, £t0Ac & BuOH fractions were
showed strong antibacterial activities, but those fractions were not showed on fungi.

Key word: Prunus mume, antimicrobial activity, Vibrio parahaemolyticus, Salmonella
tyohimurium, Proteus vulgaris



