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Abstract

To investigate the antimicrobial activities of mustard seed (Brassica juncea), a series of sofvents were examin-
ed for extraction of antimicrobial substances from mustard seed and then antimicrobial substances were iden-
tified by simultaneous distillation exiraction (SDE} and GC-MS methods. Water and methanoi extracts of mustard
seed showed antimicrobial activities against experimental strains while those from hexane extract almost was
not observed. The distilled components of mustard seed by SDE method showed strong antimicrobial activities,
methanol extract of residues fraction exhibited a little, and water layer with the exception of distilled
components showet! ne antimicrobiol activities. The 30 varieties of distilled components including 3 types of isothi-
ocyanate such as 3-isothiocyanate-1-propene, 4-isothiocyanate-1-butene, and 3-isothiecyanatoethyl benzene
were identified from mustard seed.
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Fig. 1. Antimicrobial activities of water, methanol and hexa-
ne extracts from mustard seed against Bacillus subtilis.
1 @ Water extract 2 1 Methanol extract
3 : Hexane extract

Table 1. Antimicrobial activities of water, methanol and he-
xane extracts from mustard seed

Extract solvent

Strains -
Water  Methanol Hexane

Gram {+) bacteria

Bacillus subtilis 4+ +
Staphylococcus aureus + + -
Streptococcus mutans + + -
Streptococcus faecalis + +
Gram {-) bacteria
Escherichia coli + +
Pseudomonas fluorescens + + -
Salmonella typhimurium ++ ++
Vibrio parahaemolyticus ++ ++
Vibrio cholera non 01 J-3 + + -
{actic acid bacteria
Lactobacilius plantarum + +
Lactoahcillus brevis + *
Leuconeostac mensenteraides x E= -
Yeast
Saccharomyces Corevisiae +
Saccharomyces coreanus +
Mold
Aspergillus oryzae + +
Fusartum solani kS ES

- No mlubmon(amm)

+ 1 Very slight inhibition (8~9m)

+ @ Slight inhibition {9~ 0mm)
++ ¢ Moderate inhibition (10~14mm}
Each disc contains 60ul extracts eguivalent fo 300mg mustard
seed
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Fig. 2. Antimicrobial activities of mustard seed extracts aga-

inst Bacitfus subtilis. & AdAsted 2AR Y A4 FAckR Rast
1: g)iir,t[ijllled components 2 . Water layer o 31, Tokuoka % (21)%. 55-2] F3te} o d5led A=} &
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Table 2. Antimicrobial activities of each extract in mustard seed A FEFaA-E ekt 2 2 kgl ek
by SDE mefhod o9l 7R zsh ARAHE FYN 2 o A

Strains Distillation  Water  Methanol” Abe] SEFEAL EFA L] 1R AR BAR £5 =]
Gram (+) bactera , 2597 28 BAAE SFHe] T3 A& A
Baciflus subtifis 4+ - + o
AT
Staphylococcus aureus T+t + 25 A
Streptoceccus multans + 44 - + N e _ N
Streptococcus faecalis et - + A&EH F5H % Tenax GC &N 2lg
Gram(-) bacteria HAle] =2 9 HuUNE £F-
Escherichia coli +++ - +
Pseudomonas fluorescens ++ * Azl FEFEAY HRBs T e SFAAE
Salmonelia typhimurium +4+ - + o =l ol = B Aol o]%) =
Vibrio parahaemolyticus e+ + & E73817) $13hed SDE B Tenax GC F4H .'] o)k
Vibrio cholera non 01 J-3 +++ + 228 CGCE GC-MSe o3l o], TAR FFA
Lactic acid bacteria 3-9) gas chromatogram} -1 §¥-2 Fig, 3, 4 & Table 33}
Lactobacillus plantarum ++ - *
Lactoabeillus brevis + x 2.
Leuconostoc mensenternides +4 * SDEH o] 2lgk Axle] FFAE-E AR 7L T
Yeast oxl @ e ol= I-ispthi to-1- 2 u
Saccharomyces cerevisiae Ealat * Az g 31 3-isothiocyanato |:.)rope.nee ]
Saccharomyces coreanus et + Z8}o] 4-isothiocyanato-1-butene 8 2-isothiocyana-
Mold toethy! benzene2} 355 isothiocyanates} 238-5+9) nitrile
Aspergillus oryzae ++ - * R,
e st - : %, 65T AHF 9 3572 aldehyde R & ¥IRT 30
T ol o] BatEol B gl.om (Fig. 3 % Table 3), AR}
— : No inhibition (8mm} e - o
£ : Very slight inhibition (8~-9mm} o F g ZFFAH-2] mass-spectras data basest 13"
+ : Stight inhibition (8~10mm} FFE7 4] 3-isothiocyanato- 1 -propene, 4-isothiocyana-

++ : Moderate inhibition {10~14mmj} . .
44+ : Heavy inhibition (14mm-~) to-1-butene @ 3-isothiocyanatoethyl benzened} W]t
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Fig. 3. Gas chromatogram of distilled components in water extract from mustard seed by SDE.

Table 3. Distilled and volatile components from mustard seed identified by GC-MS

Peak
No.

1
i

2 1,1-Dichlore cyclohexane
3 lsocyano methane
4 3-tsothiocyanato-1-propene
{Allyl isothiocyanate}
5 4-lsothiocyanato-T1-butene
(3-butenyl! isothiocyanate)
6 4-Decanol (Imernai standard)
7 Benzeneacetaldehyde
3 2-Furancarboxaldehyde
9 Methyl-2-prophenyl disulfide
10 2-(Methylthio} Ethanol
1 Hexanoic acid
12 2,6-bis (1,1 ~-dimethylethyl}-4-methyi-phenol
13 Pentanoic acid
14 Benzene propane nitrile
15 Octanoic acid
16 1-Undecanol
17 6-Methyl-1-heptene
18 4-Hydroxy-3-methylacetophenone
15 2-lsothiocyanatoethyl benzene
{2-phenylethyl isothiocyanate)
20 1-Dodecanol
21 Semicarbazone butyraldehyde
22 Unknown
23 Dioctyl ester hexanedioic acid
24 2,6-Dimethyl -3 -{methoxymethyl}-p-benzoquinone
25 Trichloroeicosy! silane
26 Decancic acid
27 Diocty! ester hexanoic acid
28 Hexadecanoic acid
29 Bicycle[7.1.0} decane
30 Tetrahydro-3-methyl-4-methylene-furan
31 Glaudelsine
"Companents isolated from water extract with mustard seed by SDE and Tenax GC adsorption method
"Not detected
{Table 3).

Components”

2-Methyl propenenitrile

Tenax GC &2 ol &3 I8 B2 3-isothiocyanato
~-1-propene, 4-iscthiocyanato-1-butene H 2-isothiocy-

Lt bl A T

(Uit @ ppm)
Methods
R.T. R T T
SDE Tenax GC
6.477 63.23 11.02
9165 2.87 ND*
9.597 1.51 NI
12.751 153716 1389.39
16.655 88.781 43.29
23.042 5.00 5.00
26.480 8.96 ND
27.626 1.45 ND
32.087 0.63 ND
34.152 2.64 ND
37.815 9.1 ND
40.870 1.71 ND
43.425 1.09 ND
47,199 10.27 2.98
48.804 2.88 N
51.697 1.19 ND
54.010 3.77 ND
55.075 1.48 ND
56.044 83.43 1.23
57.282 1.39 ND
£8.975 1.51 ND
66.138 1.66 ND
68.290 3.98 ND
71.704 4.95 ND
74.280 1.42 ND
76.825 14.03 ND
81.596 2.30 ND
85.579 26.38 4.57
87.384 3.44 NI
98.423 4.04 N
4.19

100.802 5.01

anatoethyl benzene] 3372} isothiocyanate 353
2559 nirileR®F & B 23 759 Exlo] A H Y LA,

L gEEE SDEW B} H4 &g v} (Tabie 3).
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Fig. 4. Mass spectrum of major distilled compenents.
4 : 3-isothiocyanato-1-propene
5 1 4-Ispthiocyanato- 1 -butene
19 : 2-lsothiocyanatoethy! benzene
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