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ABSTRACT-The present work was to study the changes of nonvolatile amines and microorganism
in fermentation of anchovy during 12 weeks with addition of various concentration of sodium
chloride.

Changes of histamine occured significantly during fermentation of anchovy with 10, 15, 20%
salt and 10% mixed salts (5.0% NaCl+5.0% KCIl). A maximum histamine content was observed
in anchovy fermented for 6 weeks while the change of histamine content was not with addition
of 20% sodium chloride.

Tyramine was found at highest contents in the fermented anchovy of 10% mixed salts and
increased markedly in all anchovy fermented for 8 weeks. Cadaverine content was higher in
fermented for all fermentation periods than in raw.

During fermentation cadaverine contents increased significantly in fermented with 10% mixed
salts. In contrast with that, fermented anchovy with 20% sodium chloride had very low those
content and high sodium chloride concentration had influenced on amine formation. Although
the highest content of putrescine was observed in fermented for 8 weeks, those content was
not changed significantly during fermantation.

The growth of Microflora, Achromobacter, Aeromonas and Pseudomonas were found in the
in itial fermantation and Micrococus, Pediococcus, Lactobacillus and Saccharomyces were found
~ during all fermentation periods.
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Table 1. High performance liquid chromatography con-
ditions for amine analysis

Items Conditions

Waters 244
#-Bondapak C 18
Two step gradient elution

Model

Column

Solvent delivery system

system

1) Initial step, CH3;0H 40%
+ phosphoric acid buffer
solution 60%

2) Final step, CH;0H 80%
+ phosphoric acid buffer
solution 20%

3) Gradient elution time 15

Mobile phase

mins
4) Gradient curve No. 7
Flow rate 1.5 m#/min
Fluorescene detector
model 420-AC

1.0 cm/min

Detector

Chart speed
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Fig. 1. Calibration curve of putrescine, histamine and Fig. 3. Liquid chromatogram of standard amine, raw
tyramine, and fermented anchovy during 6 and 12 weeks.
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Fig. 4. Change of histamine content in anchovy during
fermentation with various salt treatment,.
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ing fermentation with various salt treatment,
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Fig. 6. Change of putrescine content in anchovy dur
during fermentation with various salt treat-
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Fig. 7. Change of tyramine content in anchovy during
fermentation with various salt treatment,
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Table 2. Comparision with nonvolatile amines between commercial and fermented anchovy (mg/kg)
Amine Nonvolatile amines
- - Sources
Sample Histamine Tyramine Cadaverine Putrescine
Fermented anchovy 210.8 28.3 16.0 61.4 This experiment
(20% NaCl)
Fermented anchovy 275.2 100.0 160.1 1374 "
(15% NaCl
Fermented anchovy 318.7 180.2 190.0 200.1 "
(10% NaCl)
Fermented anchovy 3074 200.0 221.1 213.0 "
(5% NaCl + 5% KCI)
A 230.6 11.2 119.0 86.8 Commercial Product
B 206.4 68.8 12.4 72.6 "
C 222.8 18.2 39.2 133.0 "
D 328.0 tr 79.8 494.0 "
E 417.0 tr 52.8 1184 "

Commercial fermented anchovy (A, B, C, D and E) contained 20%-22% NaCl.
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108 Table 3. The species of microorganism isolated during
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2 106} Group No. of strain Identified organism
o
=
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