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Isolation and Identification of a Histamine-degrading Bacteria from Salted Mackerel. Su-Jung Hwang
and Young-Man Kim*. Department of Food Science and Nutrition, Dong-eui University, Busan 614-714, Korea
— Histamine can be produced at early spoilage stage through decarboxylation of histidine in red-flesh
fish by Proteus morganii, Hafnia alvei or Klebsiella pneumonine. Allergic food poisoning is resulted from
the histamine produced when the freshness of Mackerel degrades. Conversely it has been reported
that there are bacteria which decompose histamine at the later stage. We isolated histamine decom-
posers from salted mackerel and studied the characteristics to help establish hygienic measure to prevent
outbreak of salted mackerel food poisoning. All the samples were purchased through local supermarket.
Histamine decomposers were isolated using restriction medium using histamine 10 species were selected.
Identification of these isolates were carried out by the comparison of 165 rDNA partial sequence; as
a result, we identified Pseudomonas putida strain RA2 and Halomonas marina, Uncultured Arctic sea ice
bacterium clone ARKXV1/2-136, Halomonas venusta, Psychrobacter sp. HS5323, Pseudomonas putida KT2440,
Rhodococcus erythropolis, Klebsiella terrigena (Raoultella terrigena), Alteromonadaceae bacterium T1, Shewanella
massilia with homology of 100%, 100%, 99%, 99%, 99%, 99%, 100%, 95%, 99%, and 100%, respectively.
Turbidometry determination method and enzymic method were employed to determine the ability of
histamine decomposition. Among those species Shewanella massilia showed the highest in ability of his-
tamine decomposition. From these results we confirmed various histamine decomposer were present

in salted mackerel product in the market.
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Table 1. Morphological and biochemical characteristics of isolated strains
Tested items 1 2 3 4 5 6 7 8 9 10
Gram staining - - - - - - + - - -
Luminescene + - - - - + - - - +
Oxidase + - + + + + - + + +
Catalase + + + + + + + + + +
Indole production - - - - - - - - - -
Citrate + - + + + + + + - +
TSI test K/K K/K K/K K/K K/A K/A K/K K/K K/A A/K
H5S reaction - - - - - - - - + +
Gelatine hydrolase - - - - - - - - - +
Methyl red - N.G - - N.G - - - NG -
Voges-Proskauer - N.G - - N.G - - - N.G -

-, negative; +, positive; N.G, No Growth.

K/K, No fermentation; K/A, Glucose fermentation only; A/K,

Table 2. Growth of isolated bacterial strain under different
NaCl concentration at 25T

0% 1% 3% 5% 7% 9%
1 + 4+ +++ ++++ + -
2 - + o+ +++ + +
3 +4++ +4+ +++ + - -
4 - ++ +++ - - -
5 - +4++ 4+ ++ + -
6 +++ AR e Rt 4+
7 +++ ++4+ ++ + - -
8 + +++ + - - -
9 - +++ +++ ++ - -
10 +++ 4+ttt +++ - -

-, no growth; +, weak growth; ++, growth; +++, good growth;
++++, best growth.
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Table 3. 165 rRNA gene sequence homology between isolated strain and GenBank registered strain

Strain Genbank registration GenBank ID Homology(%)
No. 1 Pseudomonas putida strain RA2 AY121980 100
No. 2 Halomonas marina AJ306890 100
No. 3 Uncultured Arctic sea ice bacterium Clone ARKXV1/2-136 AY165598 99
No. 4 Halomonas venusta AJ306894 9
No. 5 Psychrobacter sp. HS5323 AY443042 99
No. 6 Psudomonas putida KT2440 AEQ016778 99
No. 7 Rhodococcus erythropolis strain NV100/50/6670 AY147846 100
No. 8 Klebsiella terrigena (Raoultella terrigena) Y17670 95
No. 9 Alteromonadaceae bacterium T1 AY177717 99
No. 10 Shewanella massilia AJ006084 100
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Fig. 1. Change of histamine concentration by growth of isolated bacteria.
1, Pseudomonas putida strain RA2; 2, Halomonas maring; 3, Uncultured Arctic sea ice bacterium clone ARKXV1/2-136; 4,
Halomonas venusta; 5, Psychrobacter sp. HS5323; 6, Psudomonas putida KT2440; 7, Rhodoccus erythropolis strain NVI 00/50/
6670; 8, Klebciella terrigera (Raoultella terrigena); 9, Alteromonadacese bacterium T1; 10, Shewanella massilia.
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Fig. 2. Change of histamine concentration by growth of isolated bacteria.
@, Pseudomonas putida strain RA2; O, Halomonas marina; W, Uncultured Arctic sea ice bacterium clone ARKXV1/2-136;
W, Halomonas venusta; @, Psychrobacter sp. HS5323; A, Psudomonas putida KT2440; v, Rhodoccus erythropolis strain NVI

00/50/6670; (3, Kiebciella terrigera (Raoultella terrigena); >, Alteromonadaceae bacterium T1; @, Shewanella massilia.
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