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The contentof histamine, total volatile basenitrogen and salt were determined in 31 varieties
ofdried samples collected from Kakinada. Mostof the gutted, salted and dried fish samplescontained
histamine below 10mg/100g ofmusele, Histamine contentin ungutted salted and dried fish was more
than that in gutted, salted and dried fish. In whole dried mackerel it was 80.614822 mg%. During
summer,histamine level in wholesun dried white bait reached above 100mg/l 00g in a fewcases while
in winter histamine level was almost half. TVBN values did not show any correlation with the
histamine content of fish samples.

Several workers (Kimata, 1961; Askar
et al., 1986) reported the histamine content
of numerous fish varieties and fishery prod-
ucts collected from commercial fish market.
Ritchie & Mackie (1980) reported that the
histamine level of 100mg/100g of flesh was
the accepted limit to cause definite poison-
ing; but presently the hazardous level of
histamine is considered as 50 mg of hista-
mine per 100g of fish muscle (Askar et al.,
1986). In Andhra Pradesh, a large quantity
of fish are sun dried with and without curing.
The tropical temperature range of 20 to 40°C
can cause considerable influence to increase
the production ofhistamine in fish muscle in
pre-processing and processing steps of cur-
ing and drying. This paper reports the ranges
of histamine content in different types of
dried products available at Kakinada Coast.

Materials and Methods

Dried fish samples were collected from
local fish market at random. Moisture and
sodium chloride content in fish muscle were
determined by AOAC (1975). Total volatile
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basic nitrogen (TVBN) content was estimated
by Conway microdiffusion method (1950).
Histamine was determined by A.O.A.C. (1975)
method whereby histamine was isolated on
a cotton acid succinate column, and after
elution, estimated colorimetrically (470 um)
by coupling with a diazonium salt.

Results and Discussion

31 varieties of fish samples were
analysed (Table 1). It was found that meat
of the gutted, cured and dried fish contained
histamine within 10 mg/100g ofmuscle; these
samples included Trichiurus haumela, Stre-
mateus sinensis, Mugil keloarli, Mugil cepha-
lus, Sciaenids, Chanos chanos, Saurida tumbil,
Olige sp., Carangids sp., Kowala coval, Cy-
noglossus sp. Arius sp., Leiognathus equulus
andNemiplerusjaponicus. TVBN content in
these samples were in the range l00-200mg/
100g of muscle. The histamine content in
Psenes indicus, among the gutted cured and
dried samples, was highest i. e. 34.5f16.3l/
100g muscle. TVBN content in most of these
samples were above 200 mg/100g of muscle
(Table 1).
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Table 1. Histamine, total volatile base nitrogen, salt and moisture content in driedfish

Fish Moisture Salt TVBN Histamine
% % mg% mg%

A. Unsalted sun dried
whole fish

Big white bait
(Stolephorus sp.) 20.7 3 1.56 132.0 3 0.63 60.6 3 38.54
Small white bait
(Stolephorussp.) 22.43 3.12 151.53 18.26 29.23 11.12
Small white sardine
(Escualosa thoracata) 18.5 3 1.85 149.83 10.6 15.03 3 2.53
Small prawn
(whole) 15.09 3 5.42 135.3 3 21.51 20.3 3 4.51

B. Unsaltcd smoked.

Small prawn
(whole) 18.3 3 3.54 70.1 3 7.04 8.1 3 2.05
Big prawn
(whole) 20.2 3 4.62 125.6 3 11.02 8.1 3 2.53
Mugil kolaarti
(gutted) 14.5 3 2.68 150.8 3 10.25 8.9 34.31

Gutted, salted
and sun dried
Seer
(Scomberomorus
guttatus) 48.41 3.61 16.1 3 2.12 147.23 25.42 10.8 3 2.28
Mackerel
(Rastrelliger
kanagurra) 48.4 3 2.58 12.8 3 2.21 225.6 3 50.62 19.2 3 2.56
Polynemus
indicus 36.73 2.26 10.1 3 2.61 183.3 3 1.34 11.5 3 3.21
Psenes indicus 39.93 4.61 16.1 3 1.56 225.5 3 23.61 34.5 3 16.31
Barracuda
(Sphyraenajello) 45.3 3 3.68 14.61 3 1.25 240.4 3 24.32 17.2 3 1.51

Ribbon fish
(Trichiurus
haumela) 41.91 3 3.04 14.62 3 1.67 173.6 i_20.71 4.1 3 1.21

White Pomfret
(Stromateus
sinensis) 40.33 9.02 8.2 3 1.24 161.61 10.07 7.8 3 1.02
Mugilkelaarti 37.43 1.49 9.53 1.22 147.83 11.07 4.43 1.51

Mugil cephalus 44.23 3.08 12.63 1.34 78.573 8.61 4.1 3 1.72

Table contd

FISHERY TECHNOLOGY



HISTAMINE IN DRIED FISH

Table 1. contd.

Sciaenids 42.5 3 1.72 12.8 1- 1.44 116.1 i 10.05 6.6 _-4; 2.67

Chanos chanos 42.1 i 2.87 12.7 i 1.52 93.7 _-0; 9.88 3.21 _-5 1.24

Saurida tumbil 52.1 _+L 6.08 11.8 i 2.31 90.7 _t 13.08 4.01 i 1.56

Oligo sp. 43.1 i 2.75 12.6i 1.41 91.4 3 10.13 8.6 i 1.35

Carangid sp. 42.3i 3.31 12.3 _+L 1.37 88.1 J; 8.3 5.1 _t 1.05

White sardine
(Kowala coval) 43.83 3.55 12.6i 1.31 190.2i 29.62 8.1 _-f_ 1.81

Sole (Gynoglossus sp.) 29.1 3 2.84 8.8 i 1.13 196.1 _-_g 18.24 4.1 1 2.03

Cat fish (Arius sp.) 43.1 i 3.8 13.4¢ 1.54 183.3 i0.52 5.2¢ 1.06

Silver bellies
(Leognathus equulus) 40.5 1 2.11 11.8  1.17 190.5 _-L-_ 22.51 6.4 3_1-_ 2.26

Nemipterusjaponicus 38.535 2.64 9.1 i 1.41 165.1 3 18.52 8.1 i 1.14

D. Salted and sun
dried whole fish

Mackerel 45.1 i 4.54 12.63 i 3.31 256.5 1 0.86 80.6 i 48.22

Decapterus sp. 40.2 3; 4.01 16.4 i 1.54 192.3 i 21.21 35.2_f_ 11.43

Gerresfilamentosus 37.1 _-5 2.31 10.6i 2.15 154.5 3-_ 5.10 18.8 ;+_ 4.51

Silver bellies
(Loiognathus sp.) 29.1 i 4.62 9.4 5 1.56 240.8 i 20.06 12.1 i 1.44

Sillago sihama 31.8_4; 5.22 10.8¢ 3.15 143.6_-1; 15.23 17.1 1 2.63

The histamine content in salted and
dried whole fish was above 10mg/100g; it

was above hazardous level in mackerel and
was near the hazardous level in decapterus.
No correlation was noticed between hista-
mine contcntand TVBN content in these fish.

Sun dried unsalted whole fish had
histamine above 15mg/100g. During sum-

mer, histamine level in whole sun dried big
white bait reached above 100mg/100g (Table2)

in a few cases. The presence of histamine
forming mesophilic bacteria in gut increases
histamine content considerably in fish (Hardy
& Smith, 1976; Salguoro and Mackie, 1979).
Thus the longer drying period of unsalted
whole big white bait in comparison with the

same type of other sun dried products can
possibly explain the higher histamine content
in big white bait at higher ambient tempera-
tures (Smith et al., 1980). Average histamine
content in gutted, salted and dried fish samples

T.1ble2. Seasonal variation ofhislamine, total volatile base nitrogen and moisture content in white bait

October - January March - June

Moisture% TVBN mg% Histamine Moisture % TVBN mg % Histamine mg%

mg%
Big white bait 20.7 - 22.2 91.4 - 136.7 21.04 - 53.25 19.2 - 21.1 130.2 - 172.6 71 33 100 21

Small white bait 22.1 - 25.6 133.8 - 155;4 18.10 - 25.6 19.1 - 23.6 145.4 - 169.3 31 06 4
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was lower than that in whole salted and dried
fish products. TVBN did not show any
correlation with the histamine content in fish
samples.

The authoris grateful to Shri M. R. Nair, Director,
Central Institute of Fisheries Technology, Kochi for
permission to publish this paper and to Dr. C.
C.Panduranga Rao for his valuable suggestion during
the course of work. He also expresses his thanks to
Shri N. Venkata Rao for technical assistance.

References

AOAC (1975) 0fj7cial Methods ofAnalysis
(Horwitz, W., Ed) 12th edn. Associa-
tion of Official Analytical Chemists,
Washington

Askar, A., El-saiby, S., Ali, A., Shehata, M.I.
& Bassioumy, S. S. (1986) Dtsch.
Lobonsmilted Rundschau. 86, 188

Conway, E. J. (1950) Microdiyfusion Analy-
sis and Volumetric Error, 3rd edn.

R. CHAKRABARTI

Crossby Lockwood and Sons Ltd.
London

Hardy, R. & Smith, J. G. M. (1976) J. Sci.
Fd Agric. 27, 595

Kitmata, M. (1961) in Fish as Food,
(Borgstrom, G., Ed) Vol.1, p.329,
Academic Press, New York

Ritchie, A. H. & Mackie, I. M. (1980) in
Advances inhsh Science and Technol-
ogy (Connell, J. J., Ed) p. 489, Fishing
News Books Ltd., Surrey, England

Salguero, J. F. & Mackie, I. M. (1979) J. Fd
Technol. 14, 131

Smith, J. G. M., Hardy, R. & Young, K. W.
(1980) in Advances in Fish Science
and Technology (Connell, J. J., Ed.) p.
372 Fishing News Books, Ltd. Surrey,
England

FISHERY TECHNOLOGY


