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Factors Affecting Histamine Formation in Fish Sauce

Fermentation
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Abstract

Fish sauce is a well-known condiment for Thai foods. It has recently been reported that
fish suace contains high level of histamine. Although this is not a health threat to consumers due
to the low serving size, it raises the questions related to sanitary and hygine of the product.
Consequently, the exporting value has been suffered. In order to effectively control and minimize
the histamine content, the cause of histamine formation must be identified. The overall objective
of this study was to investigate the factors affecting histamine formation during fish sauce
fermentation.

Histamine of anchovy (Stolephorus sp.) kept in ice gradually increased from 1 mg/100g
to 2 mg/100g within 15 days. It exceeded 20 mg/100g when stored at 15 and 35°C longer than
32 and 8 h, respectively. Histamine-forming bacteria isolated from spoiled anchovy at 35°C
were Morganella morganii, Proteus vulgaris, Enterobacter aerogenes, and Staphylococcus
x;losus. These bacteria produced histamine in the histidine-enriched broth of 765.9-2,030.2 ppm.
The optimum growth conditions of all strains were at 0.5% NaCl, pH 5.5, 35°C. No growth and
histamine formation were detected at 20-25% NaCl.

Changes of histamine was subtle during the fermentation at room temperature, but
gradually increased at 40°cC, regardiess of the freshness quality of raw material. Changes of total
viable plate count and halobacteria were similar between 2 fermentation temperatures.
Histamine-forming bacteria was isolated from fermented samples and identified as
Staphylococcus epidermidis, which produced Listamine of 66 ppm in a histidine-enriched broth.
Total nitrogen, ammonical nitrogen, and ({-amino content increased at both fermentation
temperatures. The rate of protein hydrolysis was higher at 40°c, yielding fish sauce after 13
weeks, However, fish sauce fermented at 40°C contained lower free amino acids than those
fermented at room temperature for 52 weeks. Fish sauce made from spoiled fish (16h) fermented
at room temperature exhibited the strong fecal odor, while those fermented at 40°C showed the

similar sensory characteristics as samples fermented using fresh fish.



