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Abstract

Changes in antimicrobial activities were evaluated as mustard seed homogenate(MSH) was
incubated at 37°C for 24 hours ; in addition, the minimum inhibitory dose(MID) and minimum inhibi-
tory concentration(MIC) were determined against microorganisms using water extract of mustard seed.
Antimicrobial activity was very low at the early stage of mustard seed hydrolysis ; however, drastic
increase was observed at 12 hour hydrolysis reaching the maximum at 24 hour. Acidity of MSH
increased as the incubation proceeded and after 36 hour incubation it did not show any significant
changes. MID and MIC results indicated that water extract of mustard seed exerted relatively strong
antimicrobial activities against Bacillus subtilis, Staphylococcus aureus, and Vibrio parahaemolyticus,
and V. cholera non 01 J-3. Volatile components of mustard seed hydrolysate was steadily increased ;
total isothiocyanate, in particular, was determined to be the highest at the hydrolysis time of 24 hour.
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Fig. 1. Antimicrobial activities against Staphylococ-
cus aureus with water extract of hydrolyzed
mustard seed.

1:0 hour, 2:12 hour, 3: 24 hour, 4 : 48 hour

Table 1. Antimicrobial activities of water extracts as
affected by the hydrolysis time of mustard
seed

Hydrolysis time(hour)
0 12 24 48

Strains

Gram(+) bacteria

Bacillus subtilis + 4+ S+ 4+

Staphylococcus aureus + o+ A+ e+

Streptococcus mutans + 4+ 4+ ++

Streptococcus faecalis + o+ A4+ 4
Gram(-) bacteria

Escherichia coli +  ++ +++ ++

Pseudomonas fluorescens T+ 4+ ++

Salmonella typhimurium + 4+

Vibrio parahaemolyticus + 4+ +++ A+

Vibrio cholera non 01 J-3 ~ + ++ +++ ++
Lactic acid bacteria

Lactobacillus plantarum + o+ 4+ 4+

Lactobacillus brevis T+ 4+ 4+

Leuconostoc mensenteroides + +  ++ 4+
Yeast

Saccharomyces cerevisiae —+ ++ +++ ++

Saccharomyces coreanus + ++ +++ ++
Mold

Aspergillus orvzae o+ 4+ ++

Fusarium solani T+ ++ ++

+ ! Very slight inhibition(8 ~9mm)

+ ! Slight inhibition(9~10mm)

+ : Moderate inhibition(10~ 14mm)
+++ : Heavy inhibition(14mm~)
Each disc contains 60ul extract equivalent to 300mg
mustard seed



A} Fhaal gl

Table 1elA X ule} o] ol & Ay FFEL
24X 7k bR A A1 7] o) AV st A o) A el
oo, AR HAF S Fgolo] i FF@Ade] o
7 vls] A el w2l AxZ 2
P EEE FE557] Held = AAA & 352
= 37CelA 24417} 7} 2 8§ & 5 Fo] o] ulE

Hstckz Az},

r oot

7HEel Alztol wE ME Est

Az} Fd ol & A A5 B ALl 98}
o] ol A2 RS FXH(0. 01, 03, 05 2 1%)E
H7IgE & 37°Cell A 3U 2 vl sl A A EE S {
A Fig. 29 2k},

Fig. 214 B wlel #o] 0, 0.1, 0.3, 05 ¥ 1%
FEE AR FOME B AFT L A6l 0.01, 0.03,
0.06,0.00 % 02322 Azl H7} 557 £S42 £
vrebtel =g Azl olwl Bo Al 363 A
FA] 0.1, 03, 05 % 1% FXel4 007, 0.27, 043
2 0842 ZA Frlslel o, 2 o] F9 Azbel= 05
Y 1% FEollAut vl Zrlslgm 2 55 o) sl A
= W37t A9 qlsdt)

AR 2 FEEQ XTI~ Y ALK ssE

713 A EFo Y AR £ 222 Ha
Aol Q=g 2abat7] shed 2443 7h 4 a5}

2
m

oft
[y}
g
fu
off
Ao
<
")
2
o
4

oy
7
A
Br
R

Titratable acidity (%, as lactic acid)

Time (hour)

Fig. 2. Changes in acidity of mustard seed suspension
during hydrolysis.
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Table 2. MID and MIC against the water extract of
mustard seed

Strains MID(ul/disc) MIC(ul/ml)

Gram(+) bacteria

Bacillus subtilis 70 70

Staphylococcus aureus 80 70

Streptococcus mutans 90 80

Streptococcus faecalis 80 80
Gram(-) bacteria

Escherichia coli 80 80

Pseudomonas fluorescens 90 80

Salmonella typhimurium 80 70

Vibrio parahaemolyticus 75 70

Vibrio cholera non 01 J-3 80 80
Lactic acid bacteria

Lactobacillus plantarum 95 90

actobacillus brevis 95 R0

Leuconostoc mensenteroides 95 0
Yeast

Saccharomyces cerevisiae 80 80

Saccharomyces coreanus 85 80
Mold

Aspergillus oryzae 90 0

Fusarium solani 90 90

MID was carried out by agar diffusion method
MIC was carried out by broth dilution method
Yield of concentrated water extract from mustard
seed was 2000l per gram
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Fig. 3. Gas chromatogram of distillate from water extract of mustard seed hydrolyzed for 0 and 24 hour at 37°C.
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Table 3. Distillate composition of mustard seed homogenate during hydrolysis (Unit : ppm)
Time(hour)

Peak Components" R. T

No. 0 12 24 46
1 2-Methyl propenenitrile 6.477 5851 5.24 46.85 59.62
2 1,1-Dichloro cyclohexane 9.165 ND ND 1.49 1.63
3 Isocyano methane 9.597 ND ND 1.06 0.66
4 3-Isothiocyanato—1-propene(Allyl isothiocyanate) 12.751 27630 28874 49184 314.90
5 4-Isothiocyanato—1-butene(3-butenyl isothiocyanate) 16.655 2247 35.44 37.05 36.62
6 4-Decanol(Internal stand ard) 23.042 5.00 5.00 5.00 5.00
7 Benzeneacetaldehyde 26.480 10.58 5.47 2.37 68.31
8 2-Furancarboxaldehyde 27.626 5.65 4.23 6.80 11.18
9 Methyl-2-propheny! disulfide 32.087 1.17 5.86 941 14.17

10 2-(Methylthio) Ethanol

11 Hexanoic acid

12 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol
13 Pentanoic acid

14  Benzene propane nitrile

15 Octanoic acid

16 1-Undecanol

17 6-Methyl-1-heptene

18 4-Hydroxy-3-methylacetophenone

34.152 2.72 191 1.74 2.01
37.815 5.27 4.05 0.62 26.00
40.870 44.80 54.56 56.53 57.75
43.425 15.80 3.07 19.19 23.58
47.199 1.99 399 2.16 3.38
48.804 513 1.99 1.87 5.08
51.697 ND ND 0.34 1.44
54.010 2.08 265 1.96 1.59
55.075 1.48 6.16 9.57 16.30

19 2-Isothiocyanatoethyl benzene(2-phenylethy!l isothiocyanate)  56.044 1.24 3.76 5.68 4.04

20 1-Dodecanol

21 Semicarbazone butyraldehyde
22 Unknown

23 Dioctyl ester hexanedioic acid

24 2,6-Dimethyl-3-(methoxymethyl)-p-benzoquinone

25 Trichloroeicosyl silane

26 Decanoic acid

27 Dioctyl ester hexanoic acid

28 Hexadecanoic acid

29  Bicyclo[7.1.0] decane

30 Tetrahydro-3-methyl-4-methylene-furan
31 Glaudelsine

57.282 1.39 141 1.74 0.77
58.915 1.86 237 4.50 1.35
66.138 2.06 397 4.03 6.18
68.290 3.24 2.88 6.15 11.95
71.704 19.04 13388 161.17 29268
74.280 1.63 431 2.96 4.81
76.825 1847 23.60 22.70 37.92
81.596 ND 9.51 3.70 9.37
85.579 2558 50.10 18084 28450
87.384 213 9.07 22.60 46.55
98.423 473 492 16.98 4711
100.802 790 18.94 7152 22041

PComponents were isolated from water extract of mustard seed, which was hydrolyzed at 37°C for 24 hours previously,

by SDE method
ND @ Means no detected
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