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Abstract.

Indian anchovy (Stolephorus indicus), a major raw mateﬁal of fish sauce, accumulated
high levels of histamine, putrescine, cadaverine, and tyraminé as it underwent spoilagc' at ambient
temperature (25°C) for 16 h. But only histamine increased when anchovies were stored in ice for
13 days. Mofgané!fa morganii was a strong biogenic mrﬁne_fdnner isolated from anchovy
decomposed at 25°C. Tt produced not only histamine but also putrescine and cadaverine in high
amounts. Pseudomonas fluorescens was isolated from anchovy stored in ice -for 13 days and
showed high putrescine-producing ability. Plate count agar (PCA) was shown to be the most
effective medium for the initial isolation of biqgenic=fornﬁng bacteria from decomposed
ahchovies as compared to selective media, namely Pseudomonad isolation (PI) and Thiosulfate
Citrate bile agar (TCBS). Based on this study, Niven medium used for initial s.creening of
histamine formers did not show a false-positive result.

When various traditionally-fermented fish products, namely Pla-ra, Nham-pla, and Pla-som,
were tested for biogenic amine content, high biogenic amine contents exceeding the international _
maximum allowable limit.(5—10 mg/100 g) were found in some samples. Most of Pla-ra samples
tested contained high amounts of cadaverine and tyramine. The content of biogenic amines
greatly varied among Nham-pla samples with putrescine, cadaverine, and histamine being major
biogenic amines in some samples. Cadaverine appeared to be a major biogenic amine detected in
Pla-som with the highest amount of 22.83 & 1.13 mg/100g. Moderately halophilic lactic acid
bacteria appeared to be prevalent in all Pla-ra samples, while Pseudomonas and
Enterobacteriaceae were predominantly found along with lactic acid bacteria in Nham-pla and
Pla-som samples. Despite of the prevalence of lactic acid bacteria in these fermented fish
products, none of them were found to produce biogenic amines. Biogenic amine-forming bacteria
isolated from these products were identified as Enterobacter aerogenes, Providencia rettgeri, M.
morganii, Klebsiella ornithinolytica, and Smphylococws xylosus. In Moller broth, E. aerogenes
isolated from Pla-som showed ability to produce histamine, p-utrcscinc, and cadaverine at the high
level of 117.6242.10, 204.77:1.28, and 64.49:£0.44 mg/100 ml, respectively.

Sa}ted_\ﬁsh products, namely salted Spanish mackerel and salted mackerel, contained high
amounts of histamine, putrescine, and cadaverine in the range of 27.77-46.27, 22.13-23.34, and
112.97-155.38 mg/100 g, respectively. Bacteria identified as biogenic amine producers isolated

from these products were Pseudomonas aeruginosa, Photobacterium damsela, and S. xylosus.
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"fhc n;xajof biogenic amine produced by these bacteria in M@Ilér broth was histamine with the -
highest amount of 43.85+4.14 mg/100g by S. xylosus.

The effect of food additives including glycine, ethylenediaminetetraacetic acid (EDTA),
sodium chloride, lactic and cirtic acid on inhibition and biogenic amine production of strong
' biogenic amine?proﬁucing bacteria, namely M. morganii and E. aerogenes isolated from
decomposed anchovy and Pla-som, was investigated. Glycine (5%), EDTA (0.5%), and sodium
ch]dride’ (10%) did not show. bactericidal effect on both tested bacteria, but they significantly
reduced tﬁeir biogenic amine-forming ability. Glycine at 5% reduced histamine and putrescine
formation of E. aerogenes by 85 and 48%, respectively, while lesser effect (34%) was observed in
histamine fonﬁation of M. morganii. EDTA at 0.5% appeared to be more effective in reducing
histamine and putrescine formation of M. morganii than E. aerogenes, while | 10% NaCl
effectively inhibited formation of major biogenic amines of these bacteria. Lactic and citric acid
at 1% completely inhibited growth and biogenic amine formation of M. morganii and E.
aerogenes. All food additives tested showed potential to reduce biogenic amine formers and/or

their biogenic amine-forming ability.





