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Abstract -  Whole deep queen fish (Scomberoides tala) was stored in ice for 24 h and the Sensory quality,
Aerobic Plate Count (APC), biochemical changes particularly histamine, putrescine, cadaverine,
tyramine, tryptamine, spermine and spermidine content were determined using HPLC. In this
experiment, the highest level of tyramine 9372.15 mg/kg, tryptamine 1876.72 mg/kg and spermine
1451.1 mg/kg were detected from the fish stored at ice and histamine, cadaverine and spermidine were
not detected. The sensory qualities of sample scoring 3 and above are suitable for human
consumption. But in the case of sensory evaluation, the fresh fish had highest score 4.75±0.03. After
storage at ice for one day the fish lost its appearance and texture with lowest score of 2.93±0.04. The
fresh S. tala fish had the moisture content of about (69±1.77%) after storage. After 24 h storage, the pH,
TVBN, TMA, APC and biogenic amine producing bacterial population were increased. This study
suggests that, the tryptamine, putrescine, tyramine and spermine were found above the maximum
permissable limit and the fish (S. tala) stored more than 24 h at ice unsafe for human consumption. The
fish must be stored at very low temperature immediately after catch.

 INTRODUCTION

 Deep queens are belongs to the family Carangidae
of tropical pelagic fish species that are widely
distributed throughout the Indio-West Pacific
Oceans that  inhabiting both inshore and offshore
of coral reefs and estuaries. Four species of queen
fishes belonging to the family Carangidae. They are
Talang or giant queen fish (Scombriodes
commersonnianus), lesser queen fish (S. lysan), barred
and/or deep queen fish (S. tala) and needle skin
queen fish (S.tala).  Among them S. commersonnianus
and S. tala are bigger in size compare to other
species (Froese and Pouly, 2005). Deep queen fish is
most commonly found and consumed along the
Palk Bay and Gulf of Mannar region of the South
east coast of India. These fishes were kept in the
plastic boxes with ice and transported to other
places for retail sale. After reaching a particular
place, placed on the polythene sheet and exposed
for longer duration in the open place for sale.

At this time fish muscle undergoes a series of
biochemical changes under conventional chillness
or ice storage condition. This leads to loss of
freshness and quality of the fish. These changes
have been assessed by TVB-N, TMA-N and
biogenic amines (Pacheco-Aguilar et al., 2000; Ruiz-
Capillas & Moral, 2001a, 2001b). Biogenic amines
are low molecular weight organic bases which are
associated with scombroid food poisoning from
consumption of spoiled Scombroid fishes such as
bigeye tuna (Thunnus obesus), Indian mackerel
(Rastrelliger kanagurta), albacore (Thunnus alalunga)
and other non scombroid fishes such as Milk fish
(Chanos chanos), Mahi-mahi (Coryphaena sp.),
Sardines (Sardinella spp), Pilchards (Sardina pilchardus)
(Ruiz-Capillas and Moral, 2005; Hsieu et al., 2009).

Biogenic amines were very low or below
detectable level in the fish immediately after death
(Rawles et al., 1996). Biogenic amine can be
produced by endogenous and/or exogenous
decarboxylase in fish during the storage and

 *Corresponding author’s email: drparamsan@gmail.com



118 ARULKUMAR AND PARAMASIVAM

presence of microorganisms that are capable to
induce enzymatic decarboxylase activity, environ-
mental condition such as moisture, temperature
and pH (Ozogul, et al., 2008; Onal, 2007). Among the
biogenic amines histamine is considered as the
most important amine that responsible for
histamine fish poisoning in humans. Putrescine
and cadaverine are potentiating the histamine fish
poisoning (Lehane and Olley, 2000). The limit of
histamine for human consumption has been
suggested as 50mg/kg, 100-800 mg/kg of tyramine
and 30mg/kg of phenylethylamine have been
reported to be toxic dose in sea foods (Ten Brink et
al., 1990).

Histamine and other biogenic amines forming
bacterial strains Morganella morganii, Proteus vulgaris,
Pantoea agglomerans, Entrobacter cloacae, Serratia
fonticola, S. liquefaciens and Citrobacter freundii have
been identified from mackerel and other Scombroid
fishes (Tsai et al., 2005; Kim et al., 2003). It is well
known that the growth and activity of specific
spoilage microorganism such as Shewanella
putrefaciens and Pseudomonas sp. are responsible for
the major change in fish quality observed in chilled
storage fish, whereas it has been associated with
lactic acid bacteria are responsible for the food
spoilage (Gram and Huss, 1996). The biogenic amine
production can be monitored by a variety of
techniques including high performance liquid
chromatography (HPLC), thin layer chromato-
graphy (TLC), gas chromatography/mass spectro-
metry (GC/MS) and enzymatic test (Marcobal and
De las Rivas, 2006). But study on the sensory
evaluation and biochemical changes in deep queen
fish during storage in ice at 24 h is meagre. Hence in
the present investigation was aimed to determine
the biogenic amine content by HPLC method along
with sensory evaluation, pH, TVB-N, TMA-N,
moisture content, APC and biogenic amine forming
bacteria in deep queen fish stored in ice for 24h.

MATERIALS AND METHODS

Sample collection

The commercially important and most commonly
eaten fresh deep queen fish (S. tala) were collected
from Thondi fish market, Southeast India,
immediately following capture without eviscera-
ting. Fish was aseptically transferred to polythene
bag (Hi-media, Mumbai, India) and brought to the
laboratory. Biochemical, sensory assessment,

Aerobic Plate Count (APC) amine forming bacterial
isolation, and moisture content were performed in
the fresh fish samples imme- diately after purchase
and after 24h storage in ice.

Biochemical analysis

Biogenic amines analysis

Quantification of biogenic amines were carried out
using a High Performance liquid Chromato- graphy
(HPLC) method by (Chen et al., 2010). An extract of
biogenic amines were obtained of the dorsal
muscle of  Carangids (Scomberoides tala) 5 g was
transferred to 50 mL centrifuge tube and
homogenized with 10 mL of 6% Trichloroacetic
Acid (TCA) for 3 min. The homogenates were
centrifuged 10000g, 10 minutes at 4 oC and filtered
through Whatman filter paper No.2 (Whatman,
UK). The filtrates were then placed in volumetric
flasks, and the volume of extract was adjusted to 25
mL with 6% TCA. One millilitre of aliquot of fish
extract and 0.2 mL of 2M NaOH and 0.3mL of
saturated NaHCO

3
 were added. Dansyl chloride

(Sigma Chemicals Co., St. Louis, Mo. USA) was used
as a derivatization reagent and dansylated biogenic
amines were analyzed on the Lichrospher 100 RP-
reversed phase column (E. Merck, Germany). The
column was connected to HPLC and an Ultraviolet
(UV) detector at 254nm. Biogenic amine was eluted
with 50:50 (V/V) acetonitrile: water at a flow rate of
1 mL/min for 19 min, followed by a liner increase
to 90:10 acetonitrile: water (1mL/min) during the
next 10 min. The acetonitrile: water mix decreased
to 50:50 (1mL/min) for 10 min. Biogenic amines
concentra- tion were calculated and expressed as
μg/g of sample.

pH and Moisture content

S. tala muscle sample 10g was homogenized in
sterile blender with 10 mL of de-ionized water to
make thick slurry. The pH of this slurry was
measured using a pH Tutor, (Eutech Instruments,
Malaysia). Moisture content of fish was determined
by Standard AOAC procedure (AOAC, 1990) by
placing 25g of fish sample in a hot air oven at 105oC
for 24h.

Determination of Total Volatile Base Nitrogen
(TVB-N)

The TVB-N content was determined according to
the method of Conway and Byrne (1933). The fish
muscle 2 g was extracted with 8 mL of 6% (Wt/Vol)
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Trichloroacetic acid (TCA). The mixture was
filtered through filter paper (Macherey-Nagel,
Germany) and the filtrate was used for TVB-N
analysis. TVB-N was released by addition of
saturated Potassium carbonate and observed by
the Boric acid solution, and then titrated with
0.02N hydrochloric acid. The TVB-N content was
calculated and expressed as mg/100g of fish muscle.

Determination of Trimethylamine Nitrogen
(TMA-N)

Trimethylamine in S.tala muscle sample was
determined by the Conway’s technique, which is
same as TVB-N determination, in addition to 1 mL
of 10% K

2
CO

3
 and neutralized formalin, was pipette

in to the extract to react with Ammonia (NH
3
) and

thus allow only the TMA-N diffuse over the unit.
The TMA-N content was calculated and expressed
as mg/100g of fish muscle.

Sensory quality assessment

Fish samples were evaluated sensorily by a panel of
5 judges for changes in appearance, colour, odour,
and texture on a 5 point scale, indicating the
quality of fish. The quality attributed by (Huss,
1988; Jeya Shakila et al., 2005) for different fish were
modified slightly to suit the attributes of tropical
fish and presented in the Table 1. The sample
scoring 3 or above were considered as acceptable
for human consumption.

Counts of Microbial groups and bacterial isolation

Total plate count (TPC) was enumerated using
spread plate techniques using zobell marine agar
(ZMA) (Hi-Media, Mumbai, India). Fish muscle was
cut using sterile surgical blade and forceps and
pooled together, mixed by cutting into very small
pieces. About 5 g of fish sample was homogenized
in pestle and mortar with 100 mL of sterile 0.85%
physiological saline (NaCl). Serial dilutions were
made using the same diluents and the slurry finally
spread on ZMA plate. The plates were incubated at
37oC for 24- 48 h. After incubation over the number
of colonies developed on the plates were counted for
the total bacterial load and expressed as cfu/g
(APHA, 1978).
     For the detection of amino acid decarboxylase
bacteria in fish muscle, homogenates were serially
diluted in saline (0.85% NaCl) and spread plated on
Modified Niven’s Agar (MNA) contained tryptone
0.5%, yeast extract 0.5%, NaCl 0.5%, CaCo

3
 0.1%

agar, 3% Bromo cresol purple indicator 0.006% and

L-histidine, L-ornithine, L-lysine at 0.25% and
tyrosine 0.025% “respectively”. The inoculated
plates were incubated at 30oC for 1-3 days
(Mavromatis and Quantick, 2002). After the
incubation time, the colour around the colonies
showing the purple halo or slight purple colour
indicates the biogenic amines production. Colonies
showing positive were randomly picked and
inoculated on tripticase soy agar (TSA) for pure
culture.

Biogenic amines analysis from bacterial cultures
by thin layer chromatography (TLC)

The positive colony of MNA was inoculated in to
Luria Bertani (LB) broth. The LB broth containing,
0.25% histidine, 0.25% ornithine and 0.25% lysine
and 0.25% tyrosine amino acids “respectively”.
After incubation, the broth was centrifuged at 3000
g for 10 min and the supernatant was analyzed by
TLC for biogenic amines (Garcia-Moruno, et al.,
2005). The amines were converted to their fluore-
scent dansyl derivatives by adding to 1mL of the
supernatant, 1 mLof 250 mM disodium phosphate
(pH 9.0), dansyl chloride solution (5mg/mL of
dansyl chloride were dissolved in to acetone). The
amine fractionated on pre-coated silica gel 60 F254
TLC plates (Macherey-Nagel, Germany). The dan-
sylated compounds were separated in analytical
solvents such as chloroform: triethyla- mine (4:1)
and sprayed with isopropanol: triethanolamine
(4:1). The result of fluorescent dansyl derivative
spots were visualized with the aid of UV transillu-
minator with a suitable UV light sources (312 nm).
A standard solution of amines (0.5g/100 mL of
histamine, 0.25mg/100mL of putrescine, cadaverine
and tyramine Sigma Chemicals, St. Louis, Mo, USA)
were prepared and used as control.

16s rDNA identification of biogenic forming
bacteria

The biogenic amine forming bacteria were further
confirmed by genetic level by amplifying and
sequencing by 16S rDNA techniques (Kuhnert et al.,
2000). Amplification was performed by universal
primer pair of 27F and 1492R (Kuhnert et al., 1996,
2000), and the amplicons were purified and
sequenced by ABI model 377 automated DNA
sequencer (Applied Biosystems, USA). The sequence
similarity were analysed using basic local
alignment search tool (BLAST) on the national
centre for biotechnology information (NCBI)
database.
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Table 1. Score sheet for the sensory evaluation of fresh deep queen (S. tala) fish

Quality attributes

Appearance Odour Texture Score

Whitish golden colour, iridescence Fresh sea weedy, fresh cut Firm and fish not 5
over body, well-defined lateral line, grass, fresh sweet oil in rigor
outer slime watery white, no bleaching,
bulged convex eye lens, bright red gills

Bleaching of Whitish golden colour and Fishy odour, neutral, pepper, Firm and elastic 4
iridescence outer slim transparent, metallic, slight musty, mousy and fish in rigor
eye convex with slight greyish pupil,
loss of bright red colour in gills

Fading of colour with slight golden tinge, Dull musty, cardboardy, Softening of flesh and 3
wrinkles in skin, eye flat with greyish pupil,  bready, malty some grittiness
discoloration in gills with some mucus near tail

Golden tinge in overall body, patchy Yeast, sour milk of oily Soft flesh, definite 2
iridescence, eye convex with black odour, old grass cuttings, grittiness
specks and pale golden eye cap. Gill chloroform odour
bleached with slight brown slime

Intense discoloration, sunken eye Stale, ammonical, sulphide, Very soft flabby; 1
with yellow slim. Gill bleached with putrid, rancid retains the finger
thick yellow slime  indentations backbone 1

Table 2. High performance liquid chromatography (HPLC) separation of biogenic amine content in S. tala after 24
h of ice storage.

Storage Storage time (h) Biogenic amines content (mg/kg)
temperature (oC)

Tryptamine Putrescine Tyramine Spermine

22 24 1876.72 1653.5 9372.15 1451.145

Table 3. Count of total APC and biogenic amine forming bacteria from S. tala during the ice storage for 24h

Origin APC (cfu/g) No. of biogenic amine forming bacteria

Gill 5.73±0.41 2.29±0.30
intestine 7.13±0.16 5.47±0.20
Skin with muscle 6.71±0.14 6.73±0.41

RESULTS

Biogenic amines

Recent interest has focused on using the biogenic
amines as indicator for sea food quality
assessment, because these compounds are found to
be very low in fresh fish. The amount of all the
detected biogenic amines has been found in elevated
level after the ice storage. Among the tested amines,
highest level of tyramine 9372.15 mg/kg was found
in deep queen fish muscle at ice storage after 24 h.

The level of biogenic amines were obtained as in
that order as putrescine> tryptamine> and
spermine (Table 2). Even though histamine,
cadaverine, and spermidine were not detected in
this experiment, putrescine was detected in a
significant level.

pH and Moisture content

The level of pH was indicating a marginal rise
during the ice storage of fish. The initial pH of S. tala
was monitored as 6.03±0.06 and increased as
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6.88±0.08 after 24 h storage in ice. In the present
investigation, S. tala had 69% moisture content
during the ice storage.

Total Volatile Base-Nitrogen (TVB-N)

The TVB-N content in the fresh S. tala muscle was
22.4±2.28mg/100g Whereas after the fish stored in
ice for 24h, the TVB-N was gradually increased up
to 45.73±1.32mg/100g.

Trimethylamine Nitrogen (TMA-N)

The TMA-N content in the fresh S. tala muscle was
low 1.76±0.33mg/100g during storage in ice it
increased as 12.74±1.79mg/100g.

Sensory quality and score assessment

Change in sensory quality of S. tala in the ice
storage for 24 h. The raw S.tala had a fresh
seaweedy and shell-fishy odour, firm and elastic
texture, and shiny appearance with a score of
4.75±0.03. When the raw fresh fish was held in
ambient temperature for 24 h, there was deteriora-
tion in the fish quality. As it expressed as musty
and yeast odour, softening of flesh, belly bursting,
vent opening received the overall score of 2.93
±0.04.

Microbial quality and isolation and identification
of biogenic amine forming bacteria

The S. tala intestine had highest count of APC
7.13x104 cfu/g followed by gill and skin with muscle
(Table 3). Similarly, biogenic amines forming
bacterial load found 6.73x104 cfu/g in skin with
muscle followed by gill and intestine.  In the
present study, a total of 19 bacterial strains were
isolated and identified from S. tala before and after
the ice storage. All the isolated bacteria were tested
for their ability to produce biogenic amines in LB
broth culture (Table 4 and 5).

DISCUSSION

Histamine and other biogenic amines are used for
the assessment of freshness of fish and their
presence in seafood may pose a potential public
health hazard due to toxic effects (Shallaby, 1996).
Putrescine has the ability to enhance the histamine
toxicity in sea foods (Lehane and Olley, 2000). In the
present investigation, the biogenic amines level
were low and under detectable level in the fresh
deep queen fish S. tala. But after storage for 24 h in

ice tryptamine (1876.72 mg/kg), putrescine (1.6535
μg/ g-1), Tyramine (9372.15 mg/kg) and spermine
(1451.145 mg/kg) were gradually increased. Other
biogenic amines such as histamine, cadaverine and
spermidine were not detected significantly. The
lower level 14.37mg/kg of tyramine and 19.87 mg/
kg putrescine was reported in orange spotted
grouper (Epinephelus coioides) during the ice storage
(Bita et al., 2013).  In contrast, at Saudi Arabia lower
level of tryptamine 36.4 mg/kg was reported from
Basa fish (Habib, 2011). In our present investigation
the tyramine level was found high in the ice stored
fish.

The higher storage temperature plays a major
role in the formation of biogenic amine in fish meat
(Guizani et al., 2005; Visciano et al., 2007).  In a recent
study at Kaohsiung harbour (Taiwan), while
determining the biogenic amines in 45 sample of
fish meal from various countries, it was found that
average content of putrescine, cadaverine,
histamine and tyramine in tested sample were
higher than those of tryptamine, 2-phenylamine,
spermidine and spermine  (Jaw et al., 2011).

During the storage of bigeye tuna (Thunnus
obesus) the pH was ranged from 5.4 to 6.0 (Ruiz-
Capillas and Moral, 2005). In contrast, in our
investigation the pH level was found higher than
the previous report. The levels of pH 5.5 to 6.5 were
created more favourable condition for the
formation of biogenic amine in sardine and sea bass
(Afilal et al., 2006). In contrast, Bita et al., (2013)
observed that the higher levels of pH 5.85 to 7.55 in
E. coioides during the ice storage. In our study, the
moisture level was 69 % after storage in ice. But,
slightly higher moisture levels (75% to 73%) were
recorded in both seerfish and sardines
“respectively” (Jeya Shakila et al., 2005)

The post-mortem changes of muscle were occurs
owing to endogenous and exogenous enzymatic
activity and bacterial spoilage (Benjakul, et al.,
2003). The TVB-N content 84mg/100g found in the
muscle of horse mackerel stored in flask ice for 18
days. TVB-N and TMA-N were formed by the
growth of bacteria and can be used as an indicator
of fish spoilage (Rodriguez et al., 2005).  The change
of the TVB-N level was attributed partially to the
deamination of specific amino acid (El Marrakchi et
al., 1990).  In the present study, the level of TVBN
was increased as 45.73±1.32mg/100g in muscle after
ice storage for 24 h. This was greater than the TVB-
N maximum acceptable level of 35mg /100g of fish
(Ruiz-Capillas and Moral, 2001). In contrast, the

ARUL
Highlight



122 ARULKUMAR AND PARAMASIVAM

higher level 161.28mg/100g of TVB-N was
produced in sardine at 30 oC for 24 h (Afilal et al.,
2006).

TMA-N is associated with the fishy odour of
spoilage and is part of fish spoilage pattern of many
fish (Ozogul et al., 2006). In our present investi-
gation TMA-N content in fresh fish was as low as
1.76±0.33mg/100g and it was increased 12.74±
1.79mg/100g after storage in ice. It has been
reported that the TMA-N was increased as 25mg/
100g during the flack ice storage of mackerel for 19
days (Rodriguez, et al., 2005). This was higher than
the (TMA-N contents) maximum acceptable levels
of (12mg/100g) in storage time (Ruiz-Capillas and
Moral, 2001). Similarly, (Rodriguez et al., 2003) have
been documented the level of TMA-N was low as
3.5 mg/100g in P. maxima muscle was stored on ice
in an isothermal room at 2oC for 40 days.

In this study, the raw S. tala had a fresh
seaweedy and shell-fishy odour, firm and elastic
texture, and shiny appearance. The sensory score of
fresh S. tala was 4.75±0.03 and the score was
decreased as 2.93 ±0.04 after storage in ice.

Likewise, it has been reported that the raw tuna
and seerfish had fresh seaweedy odour, stiff texture
and shiny appearance with a score of 4.85 (Jeya
Shakila et al., 2005). After the fish stored at ambient
temperature at 6h, there was deterioration in the
fish quality. The variation in the quality was
moderate in tuna, and seerfish shows loss of quality
score 4.0 with bland odour, softened texture, and a
loss of fresh appearance. Sensory quality of horse
mackerel was decreased the 8th day on flake ice
storage condition (Rodriguez et al., 2005).

Loin tuna (Thunnus albacores) muscle stored in the
ice box at 0-4oC for 15 days had the sensory scores
such as loss of appearance (2.86), colour (3.43),
aroma (4.00) and texture (3.14) Widiastuti et al.,
(2013). But in contrast, the turbot (P. maxima) stored
in ice for up to 14 days, even then the quality was
maintained well. After this duration, the quality
was decreased and by the days of 22 on isothermal
room at 2oC, the iced products were deteriorated
(Rodriguez et al., 2003). In this study, the highest
APC of S. tala was reported as 7.13x104 cfu/g from
intestine followed by muscle with skin and gill.

Table 4. Isolation of biogenic amine forming bacteria in S. tala and confirmation of bacterial ability to produce
biogenic amines in LB broth culture analysed by TLC.

Name of the No of bacterial Biogenic amines
organism strains isolated

His Put Cad Tyr

Mogranella morganii 3 + + + -
Proteus sp. 2 + + - -
Vibrio sp. 1 - + - -
Photobacterium spp. 2 + - + -
Enterobacter sp. 2 + + + -
E.coli 1 + - - -
Shigella sp. 3 - + + -
Citrobacter sp. 1 + - + -
Entercoccus lactis 2 - - - +
Enterococcus  durans 2 - - - +

Total 19

His- Histamine; Put-Putrescine; Cad- Cadaverine and Tyr- Tyramine
+ :Presence  - :  Absence

Table 5. Confirmation of high biogenic forming bacteria by 16S rDNA techniques and based on NCBI data base
analysis

Name of bacterial Indentified organisms Percentage of Genbank accession
strains similarity number

AA6 Morganella morgani 98% KJ459009.1
AA8 Enterococcus lactis 98% KJ459011.1
AA9 Enterococcus durans 98% KJ459013.1
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Similarly, biogenic amine forming bacterial
population was 6.73x104 cfu/g in skin with muscle
followed by gill and intestine. In contrast, the
lowest total microbial count ranged from 2.68 to
5.10 cfu/g and histamine producing bacterial count
1.0 to 2.3 cfu/g were recorded in Loin tuna (Thunnus
albacores) during the ice storage at 0-4oC for 15 days
(Widiastuti et al., 2013). Almost similar microbial
counts in iced turbot were recorded as 3.15 to 6.79
cfu/g on 0-40 days of storage (Rodriguez et al., 2003).
It has been suggested that the storage condition and
bacterial presence might have played a major role
for the formation of biogenic amines in fish muscle
(Bita et al., 2013).  It has been reported that above 6
to7 log cfu/g of APC can produce 50μg/g-1 histamine
(USFDA, 2001) and (Al Bulushi et al., 2009). In our
present finding suggested that the APC and
biogenic forming bacteria of S. tala found above the
USFDA guidelines.

A total of 19 Biogenic amine producing bacteria
were isolated from deep queen fish S. tala (Table 4
and 5). Of which 6 strains each produced hista-
mine,  putrescine and cadaverine and 2 strains
were produced tyramine. The highest level of
histamine production was observed in Proteus
mirabilis and Enterobacter cloacae.  The lowest level of
histamine was found in Kluyvera spp. and Listeria
monocytogenes. Similarly, Vibrio vulnificus showed the
highest accumulation of tyramine in broth culture
(Houicher et al., 2013). Morgonella morganii had the
ability to produce histamine ranged from 2460 to
3207mg/kg in mackerel during the storage time at
25oC (Jiang et al., 2013). Similarly, Citrobacter braakii,
Hafnia alvei, Providencia alcalifaciens and Proteus vulgaris
had the ability to produce histamine in mackerel
during storage time.

Our present investigation agrees with the
previous findings of ( Jiang et al., 2013) that
Morganella morganii have the capacity to produce
histamine, putrescine and cadaverine in TLC assay
(Table 2 and 3). Histamine producing bacteria such
as Morganella morganii, M. psychrotolerans, Enterobacter
aerogens, Photobacterium phosphoreum and P. damselae
from ice preserved sardine and mackerel were
isolated and their ability to produce histamine in
histidine decarboxylase broth was tested.
Likewise, Citrobacter koseri, Salmonella entrica, E. coli
and C. rodentium have the capacity to produce
putrescine in lysine decarboxylase broth. The
histamine and putrescine production were
confirmed by TLC method (Fadhlaoui-Zid et al.,
2012).

CONCLUSION

The present investigation was concluded that
storage temperature significantly influenced the
growth of bacteria and biogenic amine production
in S. tala during ice storage. Even though, the ice
applied over the fish container in particular time
intervals, the rate of biogenic amines was increased
during storage. Tryptamine, putrescine, tyramine
and spermidine are the major amines found in ice
stored deep queen fish. Histamine, cadaverine,
spermidine were not detected significantly. After
storage the level APC and biogenic amine forming
bacteria was above 106 and 107 cfu/g, this could
produce 50 microgram of histamine and other
biogenic amines (USFDA, 2001). The presence of
potential histamine former Morganella morganii and
other bacteria could have produced the biogenic
amine at this temperature. Frequent application of
ice will bring down the temperature and control
the microbial proliferation and biogenic amine
formation.
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