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Antimicrobial Activities in the Water Extract of Mustard Seed
Fractionated by Solvents
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Abatract

The water extract of mustard seed was fractionated by solvents with an increase of polarity, and
antimicrobial activities of each extracts were examined, and volatile compounds of each extract were -
identified by GC-MS. When the water extract was fractionated with solvents, the antimicrobial activities were
high in the order of chloroform, cthylacetate, hexane, butanol and aqueous layer. In chloroform fraction, 16
volatile compounds, including 2 isothiocyanates such as 3-isothiocyanato- 1-propene and d4-isothiocyanato-
1-butene, 1 nitrile and 4 acids were identified, their contents were higher than other fractions. Twelve, 10, 4
and 7 volatile compounds were identified in ethylaceaté, hexane, butanol and water fractions, respectively. The
volatile compounds were considerably less in the fractions of butanol and water than others.
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Table 1. Antimicrobial activities of the fractions from mustard seed water extract

(unit: mm)
Strains Fraction
Hexane Chloroform _ Ethylacetate Butanol Water

Gram(+) bacteria

Bacillus subtilis 12 23 19 10 10
Staphylococcus aureus 9 18 14 9 9
Streptococcus mutans 9 16 12 9 8
Streptococcus faecalis 9 17 12 10 9
Gram(-) bacteria

Escherichia coli 10 19 15 10 9
Pseudomonas fluorescens 10 18 12 10 9
Salmonella typhimurium 9 20 11 9 9
Vibrio parahaemolyticus 14 24 18 13 10
Vibrio cholera non 01 |-3 13 18 12 12 10
Lactic acid bacteria

Lactobacillus plantarum 8 13 10 - -
Lactoabcillus brevis 8 14 12 - -
Leuconostoc mensenteroides 8 14 11 - -
Yeast

Saccharomyeces cerevisiae 10 18 11 - -
Saccharomyces coreanus 9 17 10 - -
Mold

Aspergillus oryzae - 13 10 - -
Fusarium solani 9 14 11 9 -
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Fig. 1. Antimicrobial activities of the fractions
from mustard seed water extract against
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Table 2. Volatile compounds of the fractions from mustard seed water extract

Peak . Fraction
No Volatile components RT Hexane Chloroform Ethylacetate Butanol Water
1 2-Methyl propenenitrile 6.477 + +++ +
2 1,1-Dichloro cyclohexane 9.165
3 Isocyanomethane 9.597
4 3-Isothiocyanato-1-propene 12.751 +++ +++ ++ +
(Allyl isothiocyanate)
5  4-Isothiocyanato-1-butene 16.655 + + +
(3-Buteny! isothiocyanate)
7 Benzeneacetaldehyde 26.480 +
8 2-Furancarboxaldehyde 27.626 + +
9  Methyl-2-prophenyl disulfide 32.087
10 2-(Methylthio) ethanol 34.152
11 Hexanoic acid 37.815
12 2,6-Bis(1,1-dimethylethyl)-4-
methyl-phenol 40.870
13 Pentanoic acid 43.425
14 Benzene propane nitrile 47199 +
15 Octanoic acid 48.804
16 1-Undecanol 51.697
17  6-Methyl-1-heptene 54.010
18  4-Hydroxy-3-methylacetophenone  55.075 + + +
19 2-Isothjocyanatoethyl benzene 56.044 +
(2-Phenylethyl isothiocyanate)
20  1-Dodecanol 57.282 +
21 Semicarbazone butyraldehyde 58.915 + ++ + + ++
2 Unknown 66.138 + +++ +
23 Dioctyl ester hexanedioic acid 68.290 + + +
24 2,6-Dimethyl-3-(methoxymethyl)-p-
benzoquinone 71.704 ++++ ++H++
25 Trichloroeicosyl silane 74.280 + +++ +
26 Decanoic acid 76.825 + 4+ + +
27 Dioctyl ester hexanoic acid 81.596 ++ +++4 +
28 Hexadecanoic acid 85.579 +++ +
29  Bicyclo[7.1.0] decane 87.384 * +
30  Tetrahydro-3-methyl-4-methylene-
furan 98.423 + ++ +
31 Glaudelsine 100.802 + +

The symbols(+, +, ++, +++ and ++++) mean relative quantity of volatile compounds.
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Fig. 2. Total ion chromatogram of chloroorm-
soluble fraction from mustard seed water
extract.
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Fig. 3. Total ion chromatogram of butanol-soluble
fraction from mustard seed water extract.
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