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Isolation and Antimicrobial Activity of Antimicrobial
Substance Obtained from Leaf Mustard (Brassica juncea)
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Abstract

The ethanol extract of leaf mustard (Brassica juncea) exhibiting high antimicrobial activities was fractionated
in the order of hexane, chloroform, ethylacetate and butanol fractions to test antimicrobial activity. The highest
antimicrobial activity for the bacteria tested was found in the ethylacetate fraction, but a lesser extent in the
butanol fraction. In contrast to antimicrobial activity for the bacteria, both ethylacetate and butano! fractions
showed weak antimicrobial activity for yeasts. Unknown compound A in the ethylacetate fraction which exhibi-
ted a strong antimicrobial activity was isolated by silica gel column chromatography and HPLC, and exhibited
9 times more antimicrobial activity than the ethylacetate fraction.
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Table 1. List of microorganisms used to determine the anti-

microbial activity of Brassica juncea

Ciram positive  Bacillus cereus ATCC 27348
bacteria Baciilus subtilis ATCC 9372
Baciflus natto IFC 3009
Streprococcus faecalis 1ale] 3971
Staphylococcus aureus ATCC 13300

(Lactic acid bacteria)
Lactobaciflus plantarum ATCC 8014
Lactobacillus brevis 139] 13110
Leuconostoc mesenteroides 1FO - 12060
Pediococcus cerevisiae ATCC 8031
Gram negative  Escherichia coli ATCC 15489
bacteria Satmonella typhimurium ATCC 14028
Pscudomonas fluorescens  ATCC 11250
Yeast Saccharomyces corevisiae 17O 1950
Saccharomyces coreanus IFO 1833

Hansenula anomala KCOM 11473

Dried leaves of Brassica juncea (1kg)

EtCGH (18L)

EtOH extract (155.8g)
| Hexane : MeOH : H20 (101 1

T3 (3L)

—

Hexane layer
l Evap. under vacuum
Hexane extract (39.4g]

i

H2O layer

CHCls (3L)

1

H:G layer CHCl layer
! EtOAC (31) | Evap. under vacuum
| CHCE extract (0.6g})
E10OAc layer H:C layer
! Evap. under vacuum | BuOH (3L}
FIOAC extract (2.2g} | { i
BUOH layer H2O layer

I Evap. under vacuum
BuOH extract {12.5g)

Fig. 1.

Fractionation of the ethanol extract from Brassica juncea.

| Evap. under vacuum
H2O extract (99.2g)
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Fig. 2. Antimicrobial activities of the fraction of the ethylace-
tate extract fractionated by the silica gel column ch-
romatography against Staphylecoccus aureus ATCC
13301.
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Table 2. Antimicrobial activities of fractions from ethanol extract of leaf mustard against several microorganisms

Clear zone on plate (mm)"

Strains n-Hexane extract  Chloroform extract  Ethylacetate extract Butanol extract  Water extract
{3.9mg/disc) {1.2mg/ disc) {0.88mg/ disc) (5.0mg/disc) (6.6mg/ disc)
B. cereus = 12{3.3) 12( 4.5) 15(1.4) 9(8.2)
3. subtifis - 17(2.5) 12{ 4.5} 12(0.8) 90.2)
B. natto - 1001.7) 1 3.4) 14(1.2) 10(0.3;
S. faecalis - - 121 45} 14(1.2) -
5. aureus 11 {0.8) 15{5.8) 18(11.4) T9 (2 2) 9(0.2)
L. plantarum - - g0 1.1) .2) -
L. brevis - - 9( 1.1) ( 23 -
L. mesenteroides - - Sl 1Y 9(0.2) -
£ cerevisiae - 9( 1.1 9{0.2} -
E. coli - - 14{ 2.3) 15¢1.0} 9{0.2)
S typhimurium 1000.5) 13(4.2) 14( 6.8) 17(1.8) 13(0.8)
F Huorescens 2{1.0) 12{3.3) 15 7.9} 16(1.6) 10100.3}
5. cerevisiae - - G 1.1) 9(0.2} 10(0.3)
S. coreanus - - 100 2.3} T10(0.4) 9(0.2)
H. anomala - - g0 1.1) G(0.2) 9(0.2}
"Diameter

“No inhibitory zone was formed
“Specific inhibitory activity={clear zone — 3mm}/amount{mg)
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Fig. 3. Thin layer chromatogram of antimicrobial activity
fractions (50~70 in number) of the ethylacetate extract
separated by the silica gel column chromatography
shown in Fig. 2.

Table 3. Antimicrobial activity of fractions of the ethylace-
tate extract separated by the HPLC

Clear zone on plate {mm)"

Fraction No.
F. coli S, aureus
1 - -
2 - -
3 14 16
4 - -
5 - -
6 - -
7 - -
8 - -
"Diameter

“No inhibitory zone was formed
Column, Radial Pak Cis(0.8cm X 10cm) ; Solvent,
70% MeQOH ; Flow rate, 2.0m!/min
Each fraction was collected for 2min
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Fig. 4. HPLC chromatogram of Fraction No. 3 shown in Ta-
ble 3 monitered by UV detector.
Column, p-Bonda Pak Cis column {(g8mm < 30cm) ;
Mobile phase, MeOH/H2O (5/5) ; Flow rate, 1.2ml
/min ; Detector, UV (214nm), :

Tabie 4. Antimicrobial activity of each peak of HPLC fractions
separated from the ethylacetate extract in Fig. 4

Clear zone on plate (mm)"
Peak No.

E. coli S. aureus

o= B S
'
1

0
1
i

10 - -
N - -
12 - -

“iametor
*No inhibitory zone was formed
Column, g-Bonda Pak Cia column (g8mm X 30cm) ;
Mobite phase, MeOH/H2C1{5/5) 5 Flow rate, 1.2ml/min,
Detector, UV{214 nm)



700 7

251 &, RS paper disc Bl o afiaf AL
?} 2 3= Table 49} 7ok,
Z E. coligt 5. aureusdl] i 127 2] B2l &7t
28 ZAE AR, 129 peake A g EAe] T A5

2 JL

i I — i i

8] 10 20 30

Reiention time{min)

Fig. 5. HPLC chromatogram of compound A,
Column, p-Bonda Pak Cis column (¢8mm x 30cm) ;
Mobile phase, MeOH/H:0(5/5)
/min 3 Detector, UV {214nm).

; Flow rate, 1.2ml

Fig. 6. Antimicrobial activity of ethylacetate fraction (0.88mg
/ disc} and compound A (0.1myg / disc} against S. aureus.
1. Ethanol alone
2. Ethylacetate fraction
3. Compound A
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