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Isolation and Identification of Antimicrobial Active Substance from
Mallotus japonicus Muell on Listeria monocytogenes

Yong-Seon Ahn, Dong-Hwa Shin, Nam-In Baek*,
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Ethanol extracts from Mallotus japonicus Muell exhibited strong antimicrobial activities by paper disc diffusion
method on the five strains of Listeria monocytogenes(ATCC 19111, ATCC 19112, ATCC 19113, ATCC 19114 and
ATCC 15313). Ethanol extract from Mallotus japonicus Muell was subsequently fractionated by n-hexane, chlo-
roform, ethyl acetate and water. n-Hexane fraction of Mallotus japonicus Muell showed strong growth inhibition
at concentrations as low as 20 ppm level in broth culture medium on the five strains of L. monocytogenes for
72 hr at 30°C. Single substance(M34-4-4) was isolated from n-hexane fraction of Mallotus japonicus Muell. M34-
4-4 showed a bactericidal activity against L. monocytogenes at a concentration of 50 ppm level. The purified
M34-4-4 was identified as linolenic acid by 'H-NMR, DEPT-135 and “C-NMR.
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Fig. 1. Isolation flow diagram of the antimicrobial compound
from Mallotus japonicus Muell
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Table 1. Antimicrobial effect of the ethanol extract and solvent fraction obtained from Mallotus japonicus Muell on L. monocytogenes

Listeria monocytogenes

Fraction ATCC

19111

Concentration
(ppm)

ATCC
19112

ATCC
19113

ATCC
19114

ATCC
15313

Control” +2

200 2
100
50
20

Ethanol

200 -
100 -
50 -
20 -

n-Hexane

200
100
50
20

Chloroform

200
100
50
20

Ethyl acetate

200
100
50
20

Water

e T T R

4+ |+ ]+ +

+ 4+ + |+ F |+ + + o+

o+ 4+ |+ o+
e T I R

YContaining 0.75% ethanol in tryptic soy broth
BGrowth during 72 hr incubation at 30°C
PNo growth during 72 hr incubation at 30°C
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Table 2. Antimicrobial effect of fraction M1~M12 obtained
after column chromatography of n-hexane fraction on L.
monocytogenes for 72 hr at 30°C

MIC?(ppm)
Fraction Yield(g) ATCC ATCC
19111 19114
Ml 3.03 b -
M2 1.87 50 50
M3 0.34 20 20
M4 0.16 50 50
M5 0.18 - -
M6 0.43 - -
M7 0.33 - -
M8 0.59 - -
M9 0.13 - -
M10 221 - -
Mil 4.64 - -
Mi2 5.03 - -

YNo inhibitory effect
PMinimum inhibitory concentration

2 AFMIC 500 ppm)®® NetE FEERT} gt EAo] ¢
FPoB FAH100<MIC<S500)%0 e F&EHE FAE
GF&-g vEbd whE, R (50<MIC<100)® 2 Adult]
MIC<50)Po|e-g FEERT= o] thh Holx= 4
o)k A BHEQ] 7% 20ppm 752 FEANE 72
A7t FY L monocytogenes 5 o 27T 5K 3o
B, ol& 4wt #4F EFEMIC 30 ppm)®”, LA 2=
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4 A9t FA AAE veilen, 3 FEEXE Y
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S5 ol3lE, M3+ 20ppm & o]3t= UERdth I o)
2le] FE M1, M5, M6, M7, M8, M9, M10, M1l 2
MI2 &2 50ppm F9 FLoA thERTY e FFo
2 go] FH3le S A axprt QiU ole I 8
EXE BIE 1A column EFE] 2 Al F=
ppm)®® E Adnie) FAd BFHE9) 13} column £ E2] FH
AA3) F=30 ppm)*e}t FAMSE Agc
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M 2 88 M349 &7 1
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0 24 48 72

Tmethr) Time(hr)
Fig. 2. Bactericidal effect of M34 isolated from n-hexane
fraction of Mallotus japonicus Muell on L. monocytogenes for
72 hr at 30°C
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Fig. 3. Growth inhibition of fraction M34-1~M34-4(50 ppm)
obtained after column chromatography of M34 fraction on L.
monocytogenes for 72 hr at 30°C
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Fig. 4. Growth inhibition of fraction M34-4-1~M34-4-4(50
ppm) obtained after column chromatography of M34-4
fraction on L. monocytogenes for 72 hr at 30°C
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Fig. 5. Inhibitory effect of M34-4-4 fraction isolated from M34-
4 fraction on L. monocytogenes for 72 hr at 30°C
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Table 3. '"H-NMR, DEPT-135 and *C-NMR chemical shift of M34-4-4 isolated from n-hexane fraction of Mallotus japonicus

Muell(400 and 100 MHz, CDCl,)

M34-4-4
Carbon No.
DEPT-135 8. 3y
1 180.0
20.5,24.6 1.32~1.19(8H), m, -CH,x4
2-8 25.5,25.6 1.63(2H), dt-like, -CH,
ﬂ Methylene carbon(CH,) 27.1,290 2.09~2.03(4H), m, CHx2
17 29.05,29.1 2.35(2H), t, J=7.9 Hz, -CH,
29.5,34.0 2.81(4H), m, -CH,x2
9-10 127.1,1277
12-13 Olefinic methine carbon(CH) 128.2,128.3 5.40~5.30(6H), m, Olefinic-Hx6
15-16 130.2,131.9
18 Methyl carbon(CH,) 147 0.98(3H), t, J=7.6 Hz
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'H-NMROM & olefinic-H®] S732%1 signal[85.40~85.30(6H,
m, Olefinic-HX6)jo] #FZ5E 3L, methylene[81.32~31.19(8H,
m, -CH,X4), 81.63(2H, dt-like, -CH,), §2.09~82.03(4H, m,
-CH,X2), 8235QH, t, J=79 Hz, -CH,), &2.81(4H, m,
-CH,X2)] ¥ Z% methyl”1[80.98 (3H, t, J=7.6 Hz)]2] A}
= FAgdet. T3, M34-442] DEPT135 2 C-NMR|A
= 6709 olefinic methine ®A7} §127.1, 8127.7, 6128.2,
5128.3, 51302 & 81319 ppmolA FZE|o] 3Be] 2% AT
o] Aol WAL, 5205, 824.6, 525.5, 8256, 827.1,
829.0, 829.05, 829.1, 829.5 & 834.0914 107§ methylene
B2 signalo] FZE ) E3 5180904 1709 carbonyl ¥
& signalo] FZHUL, 5147904 D methyl”] BAo] &
A7y Selgdet. et M34-4-4e A B2 2% A 1
708l carboxyl?| & Zbe= B4 1818 7HAE (Z, Z, )9, 12,
15-octadecatrienoic acid¢! linolenic acid2 Z7A 3t}

o (2]
v =

P Bo] 5% AYURY 75% oeE FEES &
m) B3 & dA $Fo =2 WA wR|(tryptic soy broth)
o A7Vt L. monocytogenes 5 S WUAIZl A 4t
EZE 20 ppmolA] 72A17F B T4 A EAHE JERAL
th g &go] 49 dYuy ik BEES silica gel
column chromatography® 13] 2&3ste o o] 5
BE M342 d%on M34 2L 50ppm 59 Eoﬂxi
Ay #F BF 34 AT g M34E 23] A5 B
g3t & & M34448 4 F —'1 A vl H7tated
L monocytogenes 2 FFE HES T 72A17F ekt A
50 ppm T2 =N S A A7} vEkow, M34-
4-4& FZ B 23 linolenic acidZ 3RIET},

HAlel 2

o] =E2 B8/ |E AWIdAY (@ E WS HMP-99-
F-06-0001, 2&% 75 s8] SsiA B7heh feluet
el #AFE Aol AvH] X Yol ofsle] fald Zde
Yol ol ZHA}lsl= BFYUYTh

&
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