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Isolation and Identification of Antimicrobial Compound from Jakyak
(Paeonia japonica var. pilosa Nagar)
Jae-Sun Hwang, Hui-Jung Chun and Young-Sil Han

Department of Food and Nutrition, Sookmyung women's University

Abstract

Antimicrobial activity of Jakyak(Paeonia japonica var. pilosa N, was investigated. Methanol extract of dried
Jakyak was fractionated to hexane, chloroform, ethylacetate, butanol and aqueous fraction. Ethylacetate fraction
among these fractions showed the highest inhibitory effect on the microorganisms such as B. subtilis, L. mono-
cytogenes, and V. parahaemolyticus at 500 pg/disc. Ethylacetate fraction was further fractionated into 11 fractions
by silica gel column and thin layer chromatography(TLC). The results showed that ethylacetate fractions No. 3, 4
and 5 had the highest antimicrobial activity. They were mixed again, re-separated, and 5 fractions were obtained.
Among them, the highest inhibitory effect was obtained in No. 3 fraction, which was identified as cetyl alcohol by

HPLC and GC-MS.
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Dried and powdered sample

Take into Erlenmeyer flask (500-1000ml)
and add MeOH

Extract on the water bath (80T) for 3hrs

Filter throungh cheese cloth

Repeat the abore procedure 3 times
and combiae the filterates

Concentrate under a vacuum rotary evaporator (60T)

MeOH extract
Fig. 1. Extraction procedure of MeOH extract.

Dissolve 1g of e¢xtract in MeOH(10ml)

|

Add to each culture media with various concentrations

|

Inoculate 0.1ml of suspension of the test microorganisms

|

Shaking vigorously

l

Incubate at 37T for 24hr

|

Measure of optical density at 660nm

Fig. 2. Antimicrobial activily assay.

T, A AFAM 299 el == Liseria monocy-
togenes KCCM 40307, gram %A1 2.2 A enterotoxin
S A AFE Yol S Staphylococcus
aureus KCTC 1916, gram SFATC 2. 249 X|F7Fo]
HA] FI\A|FQ) Escherichia coli KCTC 2441, 18]31
A 722 A Aoy AFEE dove
Vibrio parahaemolyticus KCTC 24712 AH&3slgd}. wj
A= B. subtilis, L. monocytogenes, S. aureus “LE| 3L

222532 A 169 A 5 3(2000)
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P. japonica (10kg)

extd. with MeOH
(reflux 3 times)

MeOH extd.(2645g)

Dlssolve with H:0

Hexane

Hexane fra.(517g)

l CHCls

CHCls fra.(170g)

I EtOAc

EtOAc fra.(120.7g) H0

BuOH

|

BuOH fra.(954.9g) H:0 fra.(670.7g)

Fig. 3. Fractionation procedure of the methanol extract
from P. japonica.

E. colf= uyptic soy broth(Difco)®} nutrient agar
(Difcoys AME-31E 3L V. parahaemolyticus= 99} 7+
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431
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EtOAc fraction (300g)

EtOAc : Hexane = 1 : 1
Silica gel column chromatography

] ]

fra. 1 fra. 2 fra. 3 fra. 4 fra. 5
(26.52g) (14.36g)

fra. 6 fra. 7 fra. 8 fra. 9
(3.254g) (4.87g) (36.234g) (112.904g) (16.31g) (9.595¢g) (5.427g) (4.177g) (5.058g)

fra. 10 fra. 11

EtOAc : Hexane = 1 : 1
Silica gel column chromatography

|

2nd fra. 2
(4.705g)

2nd fra.3
(2.081g)

2nd fra. 1
(1.781g)

2nd fra. 4
(2.806g)

2nd fra. 5
(16.848g)

Fig. 4 . Fractionation of ethylacetate extract from P. japonica by passing through a silica gel column.
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ANAA 11709] fractions v} 11709) fractions
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1) HPLC

W z}eko] ethylacetate®] 3H A 2rd fractionS whel -
23] $15}1e] Table 19] 27102 HPLCHAE AlX3}
At

2) GC-MSD

Mass spectrum(MS)S- Hewlett-Packard 6890 Gas
Chromatography®} 7% Hewlett-Packard 5973 MSD&
A3}, B2 Table 294 2o}, Columng HP-
5SM column(30 mX0.25 mm X< 0.25 ],Lm)°] %129 column
=L 40°CelA 3R FAIAZF 10°C/min 2. 5-2-3)e]
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Table 1. Operating conditions of HPLC for analysis of
antimicrobial compounds from P. japonica

Requester Condition
Instrument Waters Associates
Column u-C18 bondapak
Eluent ‘Water

‘Water : Acetonitrile (8:2)
Wave length 254 nm
Detector ‘Waters 441
Injection volume 25w

Table 2. Operating conditions of GC/MS for analysis of
antimicrobial compounds from P. japonica

Requester Condition
Instrument Hewlett-Packard 6890 GC
Hewlett-Packard 5973 MSD
EI condition Electron energy : 70 eV
Source Temperature : 230°C
Trap Current : 300 nA
Column HP-3SM (30 m>0.25 mmX0.25 pm)

Interface Temp.  280°C
Injector Temp. 250°C

Column Temp. 10°C /min
40°C (3 min)— 320°C (1 min)
Carrier Gas He (1.0 m//min)

320°C, 1 min 2A L2 2A 3490 Interface & E
280°C% 3, injector &%= 250°C% 2™ ion source
temperaturet= 230°C%-27 electron energyy 70 eVS]

- o} Carrier gast= He(1.0 m/min)$ AH-$-3}i e},

. agzEs % o
1. Yxtof &0l g7y
W ztekS A FA|A 2|3 ¥ methanol® 38 A
S 10%5=2 A3l 500, 1,000, 1,500, 2,000 pg/

=22 AR A 169 A 5 3(2000)
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m/4 A7kste] AlF Fsl mAE] 34 9A 59E
A A= Table 332 Zv} WAteFe] methanol &
252 1500 ug/ml! =9\ A B. subtilis, S. aureus, v
parahaemolyticus®] F21& 100% YA sl L
monocytogenesS} E. colit 2 ¥ =EoA Zt2t 65.93%
9} 8327%2 oA EIEE Hodv} =3I 2000 pgml F
ol B. subiilis S. aureus, E. coli, V. parahaemoly-
ticus?] A% 100% #1812 L. monocytogenes=
22 TEAA 7339%] JA EAE B
dukH 22 G(-) bacteria® G(+) bacteriaol] 8}
o AF AEEe] WA el el 4 =
i B g ont B AN E G(-) TFF v
parahaemolyticus TF2] S| 2 FEFo| 2lizteA

gehe AR HelTleh meh 7% @7l s}
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ol E coli7b M7}a}A ¥h-esldety ¥ sl T, Kim
579 A2 B carvacrold H]23 8F2) AH A
=2 G(-) 952 Vibrio vulnificusdll 7} Q1318 &
FE Hel "4, G(+) TF< L monocytogenesel]
slod 71 & APEE B T F4] JA A
TF2] Hefloll 28 S vk Hlsr|e oY)
I e =3 &S AR dFEE 33T 4
Z"9) A= 8 mm paper discE clear zone®]
A< FAsIded 5] FA T sk 025~
75 g/mi®] MICE Heof 2 Aol wiztofe] o &
2 FFEL el 279 S AA ol
methanol &8l W3t d7oIA Jepd SFEAR
o] 2 clear zone Wb} 2 A o] wjztefolr]

<o

Table 3. Antimicrobial activity of methanol extract from P. japonica against of food spoilage microorganisms

Conc. Antimicrobial activity(%)
sample name
(ng/mb B. subtilis L. monocytogenes S. aureus V. parahaemolyticus E. coli
500 59.52 4375 - 2726 1947
P iaponica 1000 100.00 51.13 98.10 97.05 41.68
Jap 1500 100.00 65.93 100.00 100.00 8327
2000 100.00 73.39 100.00 100.00 100.00

Table 4. Antimicrobial activity of various solvent fractions from methanol extract of P. japonica on the growth of various

microorganisms

Conc.

Clear zone(mm)

Solvent Fractions

(ngrdis:)

B. subtilis

S. aureus

L. monocytogenes E. coli V. parahaemolyticus

500 9 b
1000 11 10

Methanol 1500 12 1

2000 13 12

- 9 -
10 10 10
11 11 12
12 13 15

500 - -
1000 - -
1500 - -
2000 - -

Hexane

500 - -
1000 - -
1500 85 -
2000 9 -

Chloroform

500 9 8.5
1000 10 10

Ethylacetate 1500 1 1

2000 12 12

500 - -
1000 - -
1500 - -
2000 - -

Butanol

500 - -
1000 - -
1500 - -
2000 - -

‘Water

1) -: not detected.

sz 23X A 16 | Al 5 Z(2000)
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Table 49 ebdiglch. wizteke) ethylacetate £-8)
2Z2B0 ko %] 1000 pg/discd] FEolM AFE F
o | BE 5% EFol st clear zoned A3t
7S Jelgdet. &3] S aureus B. subtlis, V.
parahaemolyticus, E. coliroll HaiMe 71 2 5=
9l 500 pg/discol M clear zoneS viEhfgl.om =3t
2,000 ug/disc =oAL monocytogenes, E. coli ¥

o

Table 5. Antimicrobial activity of the first ethylacetate fractions from methanol extract of P. japonicaor the growth of

various microorganisms

. Conc. Clear zone(mm)
Fraction No. . — - -
(ug/disc) B. subtilis S. aureus L. monocytogenes V. parahaemolyticus E. coli
250 B - - 8.5 -
1 500 - - - 9 -
750 - - - 9.5 -
1000 - - - 10 85
250 85 - 13 13 10
2 500 9.5 - 15 16 12
750 10 - 18 18 13
1000 10.5 - 23 20 14
250 10 8.5 13 12 11
3 500 12 10 18 15 13
750 13 1 22 20 15
1000 14 12 28 22 16
250 8.5 8.5 10 10 8.5
4 500 9 9 12 115 10
750 9.5 9.5 18 12 11
1000 10 10 27 14 12
250 12 11 85 12 11
5 500 12.5 11.5 9 13 11.5
750 13 12 11 14 12
1000 13.5 13 13 15 12.5
250 10 - 85 12 105
6 500 12 - 11.5 13 11
750 14 - 12 14 12
1000 14.5 - 14 15 12.5
250 - - 8.5 9 9
7 500 85 8.5 10 10.5 10
750 9 9 105 11 10.5
1000 10 10 11 12 11
250 9 8.5 - 10 10.5
8 500 10 11.5 9 il 11
750 11 12 11 11.5 12
1000 12 15 12.5 12 13
250 8 - 11.5 9 -
9 500 8.5 - 13 10 8.5
750 9 85 15 105 9
1000 10 9 16 11 10
250 8.5 9 - 9 9.5
10 500 9.5 10 9 9.5 11
750 10 10.5 9.5 10 11.5
1000 105 11 10 12 12
250 8.5 - 9 - -
1 500 11 - 10 - -
750 11.5 - 13 8.5 -
1000 12 85 14 9 85
1)-: not detected.
- 449 - x| 33 A 16 W A 5 F(2000)
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V. parahaemolyticus= ¥ 13, 15, 13mm2] clear
zones JAslde}. H=3F, chloroform 28X B. subtilis
ol EME 1500 pgiéiscsEoN) A clear zone°— A
slgich: 2z wizteke] S &S FE SupHE
AH ¥ ethylacetate Z¢] 714 58t 2 0]
chloroform 2] £22 el @ 92 A9
chloroform ¥-32|&-o| B. subtilis®} V. parahaemolyticus
o 3l 7t EAE ZEoT ST, 2 Ve
Atz 9] methanol %82 B. subtilis, S. aureus$} E.
colidl] D18ted 1,000 ug/ml FXolA 23] S48 A
393, o]k 41'92 L3 ¥2]2] chloroform - ol A
g AHE Rdz sty

whebr], W2leFT ethylacetate B-EoHE B8 S
A& B3 chloroform B8 = ¢fz7to] JHA-S B
o] ALE Mol 7} Sl BEA] Lol we} A
EAo] galjEe] vehlx- Zlo2 AEe] s A2
9 AEol7| R} o7 AFo] EihHe e A=
R EARIAS S

3. Ethylacetate 288 &Y

Ethylacetate =22 silica gel colum chromatgrahpy
(7 cmX1.2 cm)3+ F thin layer chromatography(TLC)Z
AX8lo Fig. 49} ZFe] 1171¢] H&8 AT 1) ot
A& Table 59} ). 7} fraction®] %7} 1000 ug/

e

- qreAl

dis7} H£=- paper discol] 718t F ) FAHFE
Ao 2 S A9} 11709 fraction & fra. 3,
fra. 4 & fra. 50] 25 FA]FTol dldte] clear zones
10~28 mme A3t FA o] A Hepite
1000 pg/disc 5=l A B. subtilis®} 7% fra. 3, fra. 4
9 fra. 57} 2t} 14, 10, 13.5 mm2] clear zoneS 3 A
8193, L. monocytogenes®} 73-%- fra. 33} fra. 40l|A] 28,
27 mm®] clear zoneS A3} 73t HFHE B, S
aureus 7345 2L oA fra. 3% fra. 57F 2 12,
13 mm® clear zoneS HeRNA. =3 E. coli= fra. 3
o] 16 mm®] clear zoneS B¢ 3L, V. parahaemolyticus
= fra. 37} fra. 57F 27} 22, 15 mm 517]9] clear zone

£ Hgr} wlebd of® fraction B} 2 =S Hal
fra. 3, fra. 4 @ fra. 58 A A T}A] silica gel column
chromatograpy(5 cmX 75 cm)$} TLC plateZ- o]-£3}e] 5
7o) B3-S dofuligle}. s7le) Elell tigt Al Algle
8 A= Table 67 2T}, B. subtilis®] 7% 1000 ug/
disc %04 2nd fra. 2, 3 ¥ 2nd fra. 47} 27} 18,
17, 16 mm =719] clear zoned 3JA3ISIx, L.
monocytogenes= 250 ug/disc =W 2nd fra. 3l
21 mmE, S. aureust 2nd fra. 3°] 13 mm®] clear zone
< BRI, V parahaemolyticus TF% 2nd fra. 47}
14mm= 7} Z clear zoneS XYt}

G(-) 5<% E. coli®] 745 clear zone2] =717} 2nd

Table 6. Antimicrobial activity of the second ethylacetate fractions from methanol extract of P. japonica on the growth

of various microorganisms

. . Clear zone(mm)
Fraction No.  Conc. (ug/disc) -
B. subtilis S. aureus L. monocytogenes V. parahaemolyticus E. coli
250 Y - - 90 -
1 500 - 8.5 - 10.0 9.5
750 11.0 10.0 8.5 1.5 100
1000 12.0 11.0 9.0 13.0 11.0
250 11.0 11.0 16.0 11.0 9.0
9 500 12.0 13.0 20.5 16.0 12.0
750 14.0 17.5 29.0 17.0 16.0
1000 18.0 26.0 31.0 19.0 18.0
250 105 13.0 21.0 13.0 8.5
3 500 11.0 15.0 28.0 15.0 120
750 15.0 20.0 30.0 18.0 16.0
1000 17.0 23.0 350 21.0 8.0
250 - 10.0 17.0 14.0 11.0
4 500 13.0 14.0 18.0 17.5 14.0
750 155 18.0 25.0 18.0 15.0
1000 16.0 19.0 29.0 20.0 21.0
250 100 105 120 11.0 11.0
5 500 11.0 11.0 16.0 120 120
750 12.0 12.0 17.0 14.0 13.0
1000 13.0 12.5 18.0 16.0 14.0
1)-: not detected.
Fz) 23R A 16 W A 5 (2000 - 450 -
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Fig. 5. HPLC spectrum of 2nd fra.3 of ethylacetate fraction from P. japonica.
Abundance s o Scan 994 (15.594 min): HYS714-8.D(-)
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Fig. 6. GC-MS spectrum of antimicrobial compound in peak I11 from P. japonica.

fra. 47} 11 mm2 Ve, 2nd fra. 12 250 pg/disc
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2rd fra. 39] A2 delrR>r] $13te] HPLCE Fig. 5
2l 7] Hasle peak I, II, III, 1V, Vol ozt
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293 Fig. 65 Zo| peak IIo|A molecular ion(m")
o] 2428 FatE|o] peak MM E= Cetyl alcohole} i
Aoz A

A7 A vlell sk ©agvl 1218709 F
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Wateks AZAIA F442t ¥ methanol?} ojgulz 3
3l AF T vAEe F4] oA E9E Ak
3 FEEE A o 22 43S dich o
2}9Fe] methanol F3-5-2 1500 ug/m! =4 B.
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=M 242 65.93%9) 3327%) A TS Redo)
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monocytogenes, E. coli ‘Y V. parahaemolyticuss 27t
13, 15, 13mm¥] clear zoneS FA 35t W =hefe]
Ethylacetate 5-Z&-& silica gel colum chromatograhpy
(7cmX12cmpBt ¥ thia layer chromatography(TLC)
£ A3 saAd AES g Ze B subtilis®] 73
§ 1000 pg/disc =AM 2nd fra. 3°] 17 mm, L.
monocytogenes= 250 uy/disc FENA 21 mmE, S
aureus’s= 13 mm®] clear zoneS 3JAd38le] wjz}eko]
methanol FEE25E] 7 SaHI A% BEsle] £
2]3t ethylacetate HE2ZHE] silica gel column
chromatograpy$} TLCE &l AlS Rl 2rd fra.
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peak %] o3& comporndE GC-MSZ 2 & Az}
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