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A Preliminary Study on the Microbiological Breakdown of
Dimethylnitrosamine

By
Katsuhiko HARADA and Kinjiro YAMADA

Minute amounts of dimethylamine have been demostrated in certain kinds of raw and
processed sea foods. It is, therefore, conceivable that carcinogenic dimethylnitrosamine can
be formed if the concentrations of nitrite and the nitrosatable amine in such sea foods are
proper and the conditions are appropriate.

Much attention has been given to the inhibition of dimethylnitrosamine formation in the
suspectable sea foods, such as when some kinds of compounds are used that could compete
with dimethylnitrosamine for the available nitrite.

Recently, it has been made clear that a wide variety of bacterial strains separated from rat
alimentary tract can decompose dimethylnitrosamine and produce nitrite as a degradation
product,

In this paper, the nitrite liberation from dimethylnitrosamine by various identified strains
of non-pathogenic microorganisms (22 species of bacterium, 18 species of mold, and 4 species
of yeast) was investigated. Of all the strains tested, only five demonstrated nitrite liberation.
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Table 1.  Strains used.

s Incubation
2 * M * %
strain Medium temperature(°C )
Bacteria
Acetobacter aceti IFO 3281 No.l 30
Acetobacter acetigenus IFO 3277 n "

Acetobacter pasteurianus IFO 3223 [ "
Acetobacter xylinum IFO 3288 [/ "

Bacillus natto AKU No.2 "
Gluconobacter gluconicus IFO 3171 No.1 "
Gluconobacter roseus IFO 3990 1 "
Gluconobacter suboxydans IFO 3130 i "
Lactobacillus acidophilus TFO 3205 No.3 37
Lactobacillus bulgaricus IFO 3533 No.4 "
Lactobacillus casei IFO 3425 No.3 30
Lactobacillus delbrueckii IFO 3202 i "
Lactobacillus fermenii IFO 3071 " 37
Lactobacillus leichmannii IFO 3073 ] "
Lactobacillus plantarum TFO 3070 " 30
Leuconostoc mesentervoides IFO 3426 No.4 37
Pediococcus pentosaceus TFO 3182 No.3 30
Pseudomonas ovalis IFO 3738 No.2 "
Streptococcus cremoris IFO 3427 No.3 "
Streptococcus faecalis IFO 3826 " 37
Streptococcus lactis IFO 12007 " 30
Streptococcus thermophilus IFO 3535 No.4 37
Molds
Aspergillus clavatus AKU No.5 25
Aspergillus niger AKU /r "
Aspergillus oryzae AKU " "
Aspergillus sojae TFO 5241 " "
Aspergilius usami IFO 4388 1 "
Mucor mucedo IFO 5776 " "
Mucor racemosus IFO 4581 " "
Mucor vourianus IFO 5773 " i
Pewnicillium camenberti IFO 5855 " n
Penicillium chrysogenum IFO 4626 n "
Penicillium italicum AKU " "
Penicillium notatum AKU " "
Penicillium roquefortii IFO 5754 " "
Penicillium rugulosum AKU " "
Rhizopus chinensis AKU " "
Rhizopus javanicus ITFO 5441 " I

Rhizopus oryzae IFO 4705 " "
Rhizopus stolonifer IFO 4781 " "
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Table 1. (Cont’d)

e . Incubation
Strain Medium temperature('C )
Yeasts
Candida utilis TFO 0396 No.5 25
Hansenula anomala IFO (122 " "
Saccharomyces cevevisiae IFO 0209 " "
Saccharomyces rouxii IFO 0495 " "

*  Numbers with IFO and signs of AKU indicate the strains obtained from the Institute for Fermen-
tation, Osaka and the Faculty of Agriculture, Kyoto University respectively.

** Medium No.1 : 1% peptone, 1% yeast extract, 0.5% CaCOj, pH adjusted to 6.8.
Medium No.2 @ nutrient broth, pH adjusted to 7.0-7.2.
Medium No.3 : 40% tomato juice, 1.5% peptone, 2% glucose, 0.5% NaCl, 0.6% yeast
extract, 0.1% Tween 80, 0.05% soluble starch, pH adjusted to 7.0-7.2.
Medium No.4 : 10% powdered skim milk, 10% tomato juice, 0.5% yeast extract, pH
adjusted to 7.0-7.2.
Medium No. 5 : 0.8% malt extract, 14% potato infusion, 4% glucose, pH adjusted to 5.6.
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Table 2.  Reaction mixtures used in nitrite determination.

Reaction mixture

A B

Control Control  Complete Control  Control  Complete

mixture mixture  mixture mixture  mixture mixture

m/ m/ m/ m! m/ m/
Cell suspension 5 0 5 1 0 1
DMNA* (1 gmole/ml) 0 1 1 0 1 1
Phosphate buffer (pH 7. 0) 1 5 0 T 1 0
Medium** Omission 4 4 4

* Dimethylnitrosamine.
** See the footnote of Table 1.
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Table 3. Microbiological degradation of dimethyinitrosamine.

Nitrite formed (ug/ml)

Strain® Reaction Reaction.
mixture A mixture B
Bacteria
Acetobacter aceti ITFQ 3281 Nil Nil
Acetobacter acetigenus IFO 3277 i "
Acetobacter pasteurianus TFO 3223 " "
Acetobacter xylinum IFO 3288 i "
Bacillus natto AKU n "
Gluconobacter gluconicus IFO 3171 " "
Gluconobacter voseus IFO 3990 " "
Gluconobacter suboxydans IFO 3130 " "
Lactobacillus acidophilus IFO 3205 " "
Lactobacillus bulgaricus ITFO 3533 " [
Lactobacillus casei [IFO 3425 " n
Lactobacillus delbrueckii IFO 3202 " "
Lactobacillus fermenti IFQO 3071 " "
Lactobacillus leichmannii IFO 3073 " "
Lactobacillus plantarum IFO 3070 " "
Leuconostoc mesenteroides IFO 3426 " 1.2
Pediococcus pentosaceus IFO 3182 n Nil
Pseudomonas ovalis IFO 3738 ” "
Streptococcus cremoris IFO 3427 i 0-1.4
Streptococcus faecalis IFO 3826 n Nil
Streptococcus lactis IFO 12007 " "
Streptococcus thermophilus IFO 3535 " 7
Molds
Aspergilius clavatus AKU Nil Nil
Aspergillus niger AKU " "
Aspergilius oryzae AKU " "
Aspergillus sojae IFO 5241 i "
Aspergillus usemi IFO 4388 " "
Mucor mucedo I1FO 5776 i "
Mucor racemosus TFO 4581 [ "
Mucor rouxianus IFO 5773 ” "
Penicillium camenberti IFO 5855 " "
Pencillium chrysogenum IFQ 4626 I 0-0.5
Penicillium italicum AKU " Nil
Penicillium notatum AKU " "
Penicillium roquefortii IFO 5754 " "
Penicillium rugulosum AKU " "
Rhizopus chinensis AKU " "
Rhizopus javanicus IFC 5441 u "
Rhizopus ovyzae IFO 4705 n 0.2
Rhizopus stolonifer IFO 4781 " Nil
Yeasts
Candida utilis TFO 0396 Nil Nil
Hansenula anomala IFO 0122 " "
Saccharomyces cevevisiae IFO 0209 " I
Saccharomyces rouxii IFO 0495 " 0-0.2

* See the fooinote of Table 1.
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