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myconazoled} H|=gH P &
d& HEtislth 8ulRdS AR A} hexane fractiono] 7P @40l & Zo® YehgTh
o] hexane 28 silica gel column chromatographyS 3l Eelste] dAF&Ao] 7 & EEE9
JH-1, JH-2-1 9 JH-2-2& Es5t9ch ol &2 EI-MS ¢ 'H-NMR, "C-NMR ZA7t2HE
SAEA F2E Aot e 1 AW JH-12 eugenol, JH-2-12 eugenol acetate 131 JH-2-2
2 chavicolql Zo 2 3FISHALT.
FAo] - FIFFEEE, ot 2, eugenol, eugenol acetate, chavicol
Abstract : Antifungal properties of clove(£ugenia caryophyllata) against food spoilage

microorganism, Penicillium rugullosum 1FO 4683 was investigated. Antifungal activity of the
essential oil was as equivalent as potassium metabisulfite and myconazole. The clove extracts was
fractionated to hexane, chloroform, ethyl acetate, butanol and water fraction. Hexane fraction
showed the highest inhibitory effect on the Penicillium rugullosum TFO 4683. Hexane fraction was
further fractionated by silica gel column chromatography and thin layer chromatography(TLC). The
antifungal compound was isolated from their fractions and their chemical structures were identified
as eugenol, eugenol acetate and chavicol by EI-MS, 'H-NMR and C-NMR.
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Fig. 1. Fractionation and isolation procedures of antifungal substance from Eugenia

caryophyllata.

Table 1. Antifungal properties of eugenia caryophyllata extract, potassium metabisulfite and
myconazole against microorganism using the paper disc diffusion method

Concentration (uf/mL)

Extract

Eugenia caryophyllata extract
Potassium metabisulfite

Myconazole

30

+
+

+

40

+++
++

++

50

+++
+++

++

YNo inhibition; -
Diameter of clear zone

(+; under 12mm, ++; 12~15mm, +++; over 15mm)
The diameter of the zone of inhibition includes the paper disc(8mm)
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FAFEE Uetd JF F259 L8 E
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sto] Raf ulgEo] tist LSS S35t Slof| A Foff u

A3, Fig. 20 Uehd HEe} Zo] hexane layero]]
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Fig. 2. Antifungal activity of various organic
solvents extract of Eugenia
caryophyllata against microorganism.,

3.3. Silica gel column chromatography2}
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I-1-13 Fr. I-1-22 YRSt &+ 289 3}
AdgdS S 23 Fr. I-1-12 2 mgollA
P Fe HErA] ke, Fr. I-1-2
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sttt ESE Fr.

e
o,
o
T

225 F 3et2q]

JH-1 SIg2e F7t5oz Balstd, Fr. 11-3
JH-2-2(14 )& =554 A

2 JH-1, JH-2-1, JH-2-2¢] dist] o SA
O

g 243 ATE Fig 33 2 5 ARl ¢
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Azte] AARE PAstgon 1 An sE
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JH-12 JH-2-2 8192 Bt the okelgr). 5
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Fig. 3. Antifungal activity of each fractions
derived from Fr. II fraction against
fungi.

g FE2EE SujER AF Egote] st
hexane EZOZHE  silica gel  column
chromatography®t TLC monitoringste] @31
ol 7FF 4% black oile] FHFE =4S
Q9w ol BeHE JH-1, JH-2-1 ¥ JH-2-2
o Wl olE swEel e Heras
gat7] 98l CDCLell 5e9 'H NMR, “C
NMR, 'H-'H COSY 59 12 2 244
NMR  spectrum2 Z4sto] siAsteiet. JH-1
322 'H NMR spectrume =33 Al
6.88 (IH, d, / = 8.3 Hz), 6.71 QH, & 139
A2 ppmolA g e 1,2,4-trisubstituted
benzeneol| 71Q15k= Al 7§2] aromatic methine
proton¥} 598 (1H, ddt, / = 16.8, 10.0, 6.9
Hz)oll Al §t 7H9] olefinic methine proton, 5.10
(I1H, d, J = 16.8 Hz)/5.08 (1H, d, / = 10.0
Hz) ppmellAl Sk 7He] terminal methylene
proton, 3.88 ppmelA & 7§  methoxy
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proton, 3.34 (CH, d, / = 6.9 Hz) ppmellA 3t
7Rl methylene proton®] =t EJE 5.62
ppmell A g 7§9] hydroxy proton®] THEE k.
StH B3C NMR spectrume S35 23}, 146.4,
1438 ppmolAdl T M9 oxygenated sp?
quaternary carbon, 137.8, 121.1, 114.2, 111.0
ppmel A Yl 712l sp? methine carbon ¥ 115.4
ppmollA & 70| sp? methylene carbon, 131.8
ppmollA @t 7e] sp? quaternary carbono] ¥
=t ESE 557 ppmollAl g 7He] methoxy
carbon, 39.8 ppmollA T i  methylene
carbono] TSI wabA o]9] =lS ffst
mass 242 Y513 2™ El-mass spectrum
2733t A9y m/z 164.00014 M' peakZ} o
Zrjo] 22l 164(CoHRO)YS & 4 U
1, o= NMR E3F&A0l oJste] A4 3t
TZot 4gs] dAsklrk(Fig. 4).

to 2.

nnnnnnnnn Scan 9903 (44491 min): JH-1.D\data.ms.

700000,

550 1370

200000 390
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100000{ i ‘
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831
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Fig. 4. EI - mass spectrum of JH-1.

JH-2-1 S&=E& 'H NMR spectrum =4
gt A3t 696 (1H, d, /= 7.6 Hz), 6.80 (1H,
d, /= 14 Hz), 677 (I1H, dd, / = 7.6, 1.4
Hz) ppmolA g+ 70 1,2,4-trisubstituted
benzened 71918H= Al 7He] aromatic methine
proton®t 597 (1H, ddt, 7 = 16.8, 10.0, 6.9
Hz)olA g 7H9] olefinic methine proton, 5.12
(1H, d, / = 16.8 Hz)/5.10 (1H, d, / = 10.0
Hz) ppmellAl $t 7HS] terminal methylene
proton, 3.81 ppmellAl ¥ 7§ methoxy
proton, 3.38 (2H, d, / = 6.9 Hz) ppmolA] gt
70€] methylene proton, 2.30 ppmeollA §F 7H<]
methyl protono] FEEQILh  BC  NMR
spectrume 4% A, 1689 ppmOllAl ester
carbonyl carbon, 150.7, 137.8 ppmeollA %= 7H
] oxygenated sp’ quaternary carbon, 136.9,
122.3, 1204, 112.5 ppmolA dl Aol sp’

TR LR

methine carbon @ 115.9 ppmofA gt 7]9] sp?
methylene carbon, 138.8 ppmollA & 7]¢] sp?
quaternary carbone] FEECE EZE 555
ppmel A @ 7N methoxy carbon, 39.9 ppmoll
4] 3t 7ROl methylene carbon % 20.4 ppmofA]
g 7He] methyl carbone] YEESGITE whetbA
NMR 23EH0=2RE 2 3gtEo e Reg
Tt et EE glsty] $I5te] mass &
Ae 435t At m/z 206.10014 MY peakZt
o] BExFo] 206(CpoH0)dS & 4+ o
A, ol NMR HFEAe] oJste] AAH 3}
shzxel Ags] dAsklrhFig. 5).

Abundance Scan 12556 (55,851 min): JH2-1.D\data.ms.
1640

2400000
2200000
2000000/
1800000,
1600000]

| |
1400000] |
1200000 ‘
1000000 |
800000 e,
600000 430 e

| 910 1310 R
400000] 70 1030 |

1210
2000001 510 650 | | ‘ ‘ 2084
I

wz> 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Fig. 5. EI - mass spectrum of JH-2-1.

JH-2-2 3RtE9] 3exE F9Estr] Ik
'"H NMR spectrum?& =43+ Ay, 7.05 QH,
d, /= 86 Hz), 677 (2H, d, / = 8.6 Hz)
ppmollA ¥k 7He] 1,4-disubstituted benzene®]]
7]1915H= aromatic methine proton¥} 5.94 (1H,
ddt, 7 = 17.2, 103, 68 Hoold @ 79|
olefinic methine proton, 5.05 (1H, d, / = 17.2
Hz)/5.04 (1H, d, /= 10.3 Hz) ppmellA g+ 7}
9] terminal methylene proton, 3.32 (2H, d, /
= 6.8 Hz) ppmollA 3+ 7§e] methylene proton
o] FAEEUL. E3JFE 4.88 ppmolA T 7RO
hydroxy protono] &It EF “C NMR
spectrume 4% 23}, 153.7 ppmollAl & 7
o] oxygenated sp? quaternary carbon, 129.7,
115.2 ppmollAl 1,4-disubstituted benzene®l 7]
915l= aromatic carbon, 137.8 ppmollA g 74
o] sp* methine carbon @ 115.5 ppmollA Tt
79l sp? methylene carbon, 132.3 ppmolA ¢
7ol sp? quaternary carbono] THEE|Ich E3FH
39.3 ppmellAl @ 7HE] methylene carbone] 3
2=t waEbA, El-mass spectrum= =43
B, m/z 134.0914 M' peak’t o] B2t

- 745 -



Vol. 31, No. 4 (2014)

ol 14CHOPS & 4 AT, ol
NMR 23240 olste] 24 shot7zet 4
s5] QA Fig. 6).

Abundance Scan 8327 (37.743 min): JHZ-Z DVcata.ms
850000, 1360

500000 . 7 .
550000
o H

450000, JH-2-2 (= chavicol)

90 g0 1150

50000

691 838 1278 1478 1701
. EY 0 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

Fig. 6. EI - mass spectrum of JH-2-2.

flavonoid, alkaloid, terpenoid, volatile oil 5-9]
oA AL AFEOIAY Ee I FEAE dHA
Attt HF2 Eoldt A7t Aotar gk ZiEst
1 A Foll= eugenol 80~87%, caryophyllene
9~12%, benzylalcohol 59 Tt 3te-EZ0]
FrEo] vk dEA ok ol AAACR
AZF 20%HE o9 FA=Ho] AatET AEH
THARA Sl FPEHS AR AAHeR Azt
299y ool AFE FAotn Utk weEbA
ZrE WAEHSTE 5 tijtezA o =2
A A Aol MEL §xo] WAl
AA3s] Zasitt JF FE2=9] IUPE B
et A= gl o]FolA sttt SRt 4
Fo B ulBE=F Aol dig A4= HAFe

Aol 2

2 99 20139 AFEAe e IEAR e A
Yoz Aol AdS ot s glen, ol

WA SRUUTLEEAS T HEE S
St FA7I&e] 2438}, S111311.030140)
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