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Table 1. Minimum inhibitory concentrations (mg/dish)
of BIT and AIT against various

microorganisms.

Microbial strains BIT AlT

Gram positive bacteria

Bacillus cereus NBRC 13597 0.78 3.12
Bacillus subtilis TAM 12118 1.56 3.12
Staphylococcus aureus JCM 2413 1.56 6.25

Staphylococcus aureus NBRC 160571.56 6.25

Listeria monocytogenes 11D 581 3.12 6.25

Listeria monocytogenes ATCC 76443.12 6.25

Listeria innocua ATCC 19119 3.12 6.25
Gram negative bacteria

Salmonella Enteritidis NBRC 33133.12 3.12

Salmonella Typhimurium I1ID 10003.12 3.12
Escherichia coli NBRC 3301 3.12 15.6
Pseudomonas fluorescens JCM 59637 25.00.78

Lactic acid bacteria
Pediococcus acidilactics NBRC 12231 12.525.0
Tetragenococcus halophilus JCM 5888 6.2512.5
Carnobacterium maltaromaticum JCM 53483.126.25
Enterococcus durans JCM 87257 3.12 6.25
Lactobasillus rhamnosus JCM 113676.25 12.5
Lactobasillus plantarum JCM 11496.25 12.5

Lactococcus lactis. subsp. lactis NBRC 12007 3.12
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12.5

Yeast
Candida albicans NBRC 15427 0.39 .39
Candida krusei NBRC 1935" 0.39 .39
Yarrowia lipolytica NBRC 15487 0.39 .39
Saccaromyces cerevisiae NBRC 10175" .390.39
Torulaspora delbruekii NBRC 095570.39 .39

Fungi
Aspergillus oryzae JCM 2228 1.00 .12
Aspergillus sojae JCM 2251 1.56 .56
Aspergillus parasiticus 1AM 138881.00 .56
Aspergillus ochraceus NBRC 312211.00 .56
Penicillium expansum IAM 13777 1.00 .00
Clodosporium shc-1 1.00 .00
Trichoderma sht-1 1.56 .56
Aureobasidium sha-1 1.00 00
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Table 2. Hyphal growth and conidial formation of

Asperqgillus sojae JCM2251 on rice

cakes during storage with BIT and AIT at 27°C.

StorageControl BIT (mg/dish) AIT
(mg/dish)

period (d) 1 5 10 1 5
10

1 - - - - - - -
2 + + + + + + -
3 + + + + + + -
4 + + + + + + -
Abbreviations: -, no growth; =, hyphae and no

conidia; +, hyphae and conidia.
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Table 3. Hyphal growth and conidial formation of

Penicillium expansum IAM 13777

on rice cakes during storage with BIT and AIT at

27°C.
StorageContral BIT (mg/dish) ALT
(mg/dish)
period (d) 1 5 10 1 5
10
1 + - - - - - -
2 * * + - - - -
3 + + + - - - -
4 + + + * * + *
Abbreviations: —, no growth; =, hyphae and no

conidia; +, hyphae and conidia.
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Figure Legend

Fig. 1. Changes in aerobic plate count of tuna meat
during incubation with BIT and

AIT at 10°C (A) and 30°C (B).

Symbols: B, control; @, BIT 10 mg/dish; A, BIT
50 mg/dish; O, AIT 10

mg/dish; A, AIT 50 mg/dish.

Fig. 2. Changes in aerobic plate count of during
incubation with BIT and AIT at 10°C (A) and 30°C (B).

Symbols: B, control; @, BIT 10 mg/dish; A, BIT
50 mg/dish; O, AIT 10

mg/dish; A, AIT 50 mg/dish.
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Figure 2

Aerobic plate count (log CFU/g)
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The potential activity of benzyl isothiocyanate (BIT)

vapor for food preservation was investigated by

comparison with allyl isothiocyanate (AIT) vapor. As

minimum inhibitory concentration (MIC) against various

bacteria and fungi, BIT vapor shows higher antibacterial

activity for Gram-positive bacteria including lactic acid

bacteria than AIT vapor. BIT has similar inhibitory

effect as AIT against Gram-negative bacteria, yeast and

fungi, except that BIT was not so effective against

Pseudomonas fluorescens JCM 59637. Both BIT and

AIT have a stronger inhibitory activity against yeast

and fungi. AIT vapor suppressed increased growth of
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total aerobic bacteria of bigeye tuna meat and porcine

mince during storage at 10°C and 30°C, while BIT vapor

showed no inhibition. Also, AIT wvapor strongly

inhibited mycelial development of Aspergillus sojae

JCM2251 and Penicillium expansum 1AM 13777

inoculated on rice cakes, while BIT wvapor slightly

suppressed their growth. BIT has a antimicrobial

activities, but further studies are needed for application

to food preservation.
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