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ABSTRACT

The main objective of this study is to analyze the salted fish to
determine the concentrations of biogenic amines in relation to their
sodium chloride concentrations. Forty random samples of salted
Sardine and Mugil cephalus fish” Feseekh” (20 of each) were
collected from different fish markets in El- Gharbia and Kafr El-
shiekh Governorates, Egypt. The collected samples were packed in
polyethylene bags and stored at -20°C till be analyzed for
determination of their sodium chloride concentrations by titration
method and biogenic amines using High Performance Liquid
Chromatography(HPLC). The obtained results revealed that the mean
sodium chloride concentrations were 12.72 + 4.02 and 14.20 + 3.18
for salted Sardine and Feseekh, respectively. On the other hand the
mean concentration of histamine was 19.26+ 11.83 and 16.02+10.54
mg/ 100g of the examined salted sardine and feseekh samples,
respectively .While the mean concentration of tyramine was 13.03+
8.55 and 11.21+ 7.28, respectively for the same examined samples.
Concerning to cadeverine the mean concentration was 10.09+ 6.04
and 7.84+ 5.64, respectively. Comparing the obtained results with the
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permissible limit (20mg/100g) recommended by FDA (2001), 35, 20
and 10% of the examined salted Sardine samples exceeded the limit

for histamine, tyramine and cadaverine, while 30, 20 and 5% of the
examined feseekh samples exceeded the permissible limit for
histamine, tyramine and cadaverine, respectively. This study show
that there is a Significant negative correlation between sodium
chloride percent and biogenic amines concentration in the examined
salted fish samples for histamine While there is unsignificant negative
correlation between sodium chloride percent and cadaverine
concentration in the examined salted fish samples.

INTRODUCTION

Biogenic amines are of low molecular weight organic bases, they
can be formed and degraded as a result of normal metabolic activity in
animals, plants and microorganisms, in the latter case, biogenic amines
may be used as an indicator of food spoilage. These amines are usually
produced in foods by decarboxylation of amino acids as a result of
decarboxylase activity of bacteria present in the food, or that contaminate
the food during transporting, handling, processing and marketing
(Shalaby, 1996).

Biogenic amines formation in food is objectionable due to their
ability to have a direct or indirect effect on the human vascular and
nervous systems. Toxicological effects such as hypertension, headache,
diarrhea, rash and localized inflammation may be developed due to
biogenic amines and when ingested in extreme amounts, cardiac
palpitation, intracerebral haemorrhage and even death in very severe
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cases (Rawles et al., 1996). Biogenic amines are considered precursors
of carcinogenic amines such as N-nitrasosamines, and they also used as
indicators of food decomposition (Mietz and Karmas, 1978). Histamine
represents the major and the main cause of scombroid (histamine)
poisoning, and the other biogenic amine such as tyramine, cadaverine,
and putrescine, acts as potentiates of histamine toxicity (Taylor, 1988;
Al-Bulushi et al., 2009; Joshi and Bhoir, 2011).

Histamine is an extremely important bioactive chemical that is
indispensable in the efficient functioning of many body systems and
appears in various concentrations in arrange of mammalian tissues. In
humans the highest histamine concentrations are found in the skin, lung
and stomach, with smaller amounts in the brain and heart, histamine is
made and stored within white blood cells. When the immune system is
activated in response to foreign material entering the body, histamine is
the first defense chemical or correctly inflammatory mediator, released in
the process called inflammation i.e. the clinical evidence that the immune
system is responding (Joneja and Carmona, 2001).

Histamine exerts its effects by binding on cellular membranes in the
respiratory, cardiovascular, gastrointestinal, hematological /immunological
system and the skin. The symptoms usually appear shortly after the food
Is ingested, with duration of up to 24 hours (Taylor et al., 1989).

Food and Drug administration sets 50mg/kg as an indicator of
decomposition and 200mg/kg as hazardous (FDA, 2001), while Codex
sets 100mg/kg as an indicator of decomposition and 200mg/kg as an
indicator for poor handling and hygiene (Codex Alimentarius,2003;
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Codex Alimentarius,2007) and the European Communities microbiological
criteria for food stuffs states that nine samples must be tested in batch
with the mean less than 200mg/kg with no more than two samples
greater than 200mg/kg (European Commission, 2006). When estimating
the toxic levels of biogenic amines, one should consider the amount of
food consumed, the presence of other amines, dietary components in the
food and the use of alcohol and medicines. An additional concern,
especially if nitrite was to be present, putrescine and cadaverine, can
react with nitrite to form carcinogens (Taylor, 1986; Ten Brink et al.,
1990 and Veciana-Nogues et al., 1997).

Enterobacteriaceae has been found to be the most important
histamine forming bacteria (HFB) in fish. Morganella morganii,
Klebsiella pneumonia, Proteus vulgaris and Hafnia alvei are known to
originate from fish implicated incidents of histamine poisoning (Lehane
and Olley, 2000 and Huss et al., 2003). According to Sanchez (2008)
bacteria isolated from the intestines of marine fishes are halophilic and
these microorganisms can also be introduced in the addition of salt. The
principal halophilic species isolated from solar salt are Bacillus and

Micrococcus from rock salt.

In this respect Jesebel and Erlinda (2006) investigate histamine
formation in tuna at different salt concentration. Histamine levels
decreased during processing as salt concentration increased and it was
above FDA standard limit of 20mg/100g at low salt concentration.
Microbial counts decreased as salt concentration increased. Salt has
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preservative action through osmotic pressure, it withdraws water from
the tissue or microbial cell leading to microbial death. Also, lactic acid
bacteria decreased during fermentation as salt concentration significantly
affects lactic acid bacteria (LAB) which able to grow at low salt

concentration.

Therefore, The main objective of this study is to analyze the salted
fish available in El- Gharbia and Kafr El-shiekh Governorates, Egypt to
determine the concentrations of biogenic amines in relation to their
sodium chloride concentrations.

MATERIALS AND METHODS

1. Collection of samples:

A total of 40 random samples of salted sardine and Mugil cephalus
fish 7 Feseekh” (20 of each) were collected from different fish markets
in El- Gharbia and Kafr El-shiekh Governorates. The collected samples
were transferred directly to the laboratory to determine their contents of
sodium chloride and biogenic amine (Histamine, tyramine and
cadaverine).

2. Determination of Sodium chloride: (AOAC, 2000):

Accurately, 40ml of 0.1N Sliver nitrate solution were added to 10g
of the thoroughly mixed sample to precipitate the chloride as silver
chloride. Moreover, 20ml of concentrated nitric acid were added. The
contents were then gently boiled until all solids (except silver chloride)
were dissolved within 15 minutes.
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Therefore, 50ml of distilled water and 5ml of saturated solution of
ferric ammonium sulphate (iron alum) were added after cooling. The
excess of sliver nitrate was titrated against 0.1N ammonium thiocyanate
till appearance of brown colour. The amount of 0.1N ammonium
thiocyanate exhausted in the titration was recorded.

= Sodium chloride % = (ml of 0.1N silver nitrate —R) x 0.00585 x 10

3. Determination of biogenic amines:

The levels of biogenic amines (histamine, tyramine and cadaverine)
were determined using HPLC according to (Moret and Conte, 1996) as
follows:

3.1. Biogenic amine standards:

Pure stock standards solutions of the tested biogenic amines
including histamine dihydrochloride, tyramine hydrochloride and
cadaverine dihydrochloride were purchased from Sigma (St. Louis, Mo
63178, USA).

3.2. Amine extraction:

Accurately, 25 gm of the examined sample were homogenized with
125 ml of 5% trichloroacetic acid (TCA) for 3 minutes using a blender,
and then filtrated using filter paper Whatmann No. 1. Moreover, 10 ml of
the extract was transferred into a suitable culture test tube with 4 gm
NaCl and 1 ml of 50% NaOH, then shacked and extracted 3 times by 5
ml n — butanol chloroform (1. 1 V [/ V), stoppered and shacked
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vigorously for 2 min. followed by centrifugation for 5 min. at 3000 rpm.
Upper layer was transferred to 50 ml separating funnel using disposable
pasture pipette. To combine organic extracts (upper layer), 15 ml of n —
heptane was added and extracted 3 times with 1 ml portions of 0.2 N
HCI, then N HCI layer was collected in a glass stopper tube. Solution
was evaporated just to dryness using water bath at 95°C with air currents.

3.3. Derivatives formation (Dansyl amines):

Actually, 200 ml of each stock standard solution (or sample extract)
were transferred to a culture tube and dried under vacuum. About 0.5 ml
of saturated NaHCO; solution was added to the residue of the sample
extract (or the standard). The tube stopper and carefully mixed to prevent
loss due to spattering. Carefully, 1 ml dansyl chloride solution was added
and mixed thoroughly using Vortex mixer. The mixture was kept in a
water bath at 70°C for 10 min. then, the extraction of dansylated biogenic
amines was carried out using 3 times of 5 ml portions of diethyl ether,
and the ether layers were collected in a culture tube using disposable
pasture pipette. The combined ether extracts were carefully evaporated at
35°C in dry film and dissolved in 1 ml methanol, then 10uL injected in
HPLC (Ordonez et al., 1997).

3.4. Interpretation of HPLC (Moret and Conte, 1996):

The most common technique for amine analysis is HPLC using
derivatization before detection. Accordingly, 5 — dimethylamine — 1 —
naphalene sulphonyl chloride was used as derivatization reagent which
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characterized by the reaction with both primary and secondary amine
groups. Furthermore, 10, 20, 30, 40 and 50 L of dansyl amine standard
as well as 10 micro litres of each dansylated sample extract was used.
Injection volume, 50 ul; flow rate, 1 mL/min; wave length, 232 nm;
column temperature, 35°C; stop time, 15 min; post time, 6 min.; mobile
phase 500uL/min, retention time was 10 minutes for histamine,
11minutes for tyramine and 6 minutes for cadaverine. However, the
chromatogram was examined under long wave of ultraviolet (254 nm) to
establish whether or not the dansyl amines of interest are present in the
examined sample.

3.5. Calculation:

Finally, the concentration of each biogenic amine in the samples
was recorded as mg/100 gm according to the following formula:

=®» Amine concentration (mg/100 gm) = CV / W Where,
- C: Concentration of amine standard (mg / gm).
- V: Final dilution of sample extracts (ml).
- W: Weight of the sample in the final extracts (g).
RESULTS

Table (1): Determination of sodium chloride% in the examined samples.

Types of samples Min. Max. Mean + S.D.
salted sardine 9.8 15.8 12.72+ 4.02
feseekh 10.9 18 1420+ 3.18

Kafrelsheikh Vet. Med. J. Vol. 11 No. 2 (2013) 26



Quanitative Analysis Of Some Biogenic ...

Table (2): Average concentration of histamine (mg/100 g) in the examined

samples of salted Sardine & Feseekh and their unacceptability
according to FAD (2001) n=20.

Unaccepted samples
Types of
yp Min. Max. Mean + S.D. FDA(20mg/100g)
Samples
NO. %
salted Sardine 29 46.7 19.26+11.83 7 35
Feseekh 2.2 414 16.02 £ 10.54 6 30

Table (3): Average concentration of tyramine (mg/100 g) in the examined

samples of salted Sardine & Feseekh and their unacceptability
according to FDA (2001) n=20.

Unaccepted samples
Types of Min. Max. Mean + S.D. FDA (20mg/100g)
Samples
NO. %
salted sardine 2.1 31.7 13.03£8.55 4 20
feseekh 1.7 26.1 11.21+7.28 4 20

Table (4): Average concentration of cadaverine (mg/100 g) in the examined

samples of salted Sardine & Feseekh and their unacceptability
according to FDA (2001) n=20.

Unaccepted samples
Types of Min Max mean +S.D. FDA (20mg/100g)
samples
NO. %
salted sardine 15 22.1 10.09+ 6.04 2 10
feseekh 11 20.9 7.84+5.64 1 5
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Table (5): Correlation coefficient (r) between sodium chloride% and Biogenic
amines concentration in examined samples.

Types of samples r H.S. rT.S. rC.S.
salted sardine -0.46* -0.34* -0.27
feseekh -0.34* -0.05 -0.27
r= Correlation coefficient
H= Histamine
T= Tyramine

C= Cadaverine
S=sodium chloride

*significant correlation

DISCUSSION

In this study, forty random samples of salted Sardine and Mugil
cephalus fish” Feseekh” (20 of each) were collected from different fish
markets in El- Gharbia and Kafr El-shiekh Governorates, Egypt to
determine the concentrations of biogenic amine (Histamine, tyramine
and cadaverine) in relation to their sodium chloride concentrations.

Sodium chloride plays an important role in microbial growth and
therefore influence the activity of their amino acids decarboxylase
(Zaman et al., 2009) as salt concentration significantly affects lactic acid
bacteria (LAB) since these types of bacteria are generally tolerant of
moderate salt concentration (Sanchez, 2008).

Table (1) demonstrate the sodium chloride concentration of the
examined salted sardine and feseekh with a mean concentration of 12.72
+ 4.02and 14.20+ 3.18, respectively.

Kafrelsheikh Vet. Med. J. Vol. 11 No. 2 (2013) 28



Quanitative Analysis Of Some Biogenic ...

The results shown in table (2) revealed that thirty five% of the
examined salted sardine samples presented a histamine concentration
above 20mg/100g recommended by FDA (2001) with a mean
concentration of 19.26+11.38mg/100g. Furthermore, thirty% of the
examined salted feseekh samples presented a histamine concentration
above 20mg/100g with a mean concentration of 16.02+ 10.54.

Rapid chilling of fish directly after catching is most important
factor to prevent histamine formation, especially for fish that are exposed
to warmer water or air (FDA, 2001), in the meantime, the control of
temperature lead to inhibit the growth of mesophilic microorganism
during the storage of fish. Occurrence of psychotrophic bacteria even in
adequate chilling condition can result in biogenic amines formation
(Lakshmanan et al.,2002 and Rezaei et al., 2007).

Since histamine is heat resistant, once histamine is formed, it
cannot be eliminated by heat treatments (Hungerford, 2010). In general
there are some types of food hazards like histamine that are not easy to
control at in coming material stage or during Good Hygienic Practices
(GHP) and Good Manufacturing Practices (GMP) applications.
Therefore, certain preventive measures and monitoring procedures must
be done starting from raw material stage until final consumer. These
preventive measures, time/temperature control that mainly used for
critical limit for monitoring histamine formation at raw fish stage.
Therefore, it is important to control histamine formation before
processing.
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Table (3) shown that twenty% of both examined salted sardine and
feseekh samples had tyramine concentrations above 20mg/100g
(FDA,2001) with a mean concentration of 13.03+ 8.55and 11.21+ 7.28,
respectively.

The presence of other biogenic amines can potentiate the negative
effect of tyramine on human health (Komprda et al., 2001). Tyramine
acts mainly indirectly by releasing noradrenalin from the sympathetic
nervous system which causes increase of blood pressure by peripheral
vasoconstriction and by increasing the cardiac output, increase
respiration and increases the blood sugar (Joosten, 1988).

Regarding to table (4) the mean concentration of cadaverine in the
examined samples of salted sardine was 10.09+ 6.04 where ten% of the
examined samples hadcadaverine above the permissible limit 20mg/100g
(FDA,2001). Moreover, the mean concentration of cadaverine in the
examined samples of salted feseekh was 7.84+5.64 whereas five% of the
examined samples had concentration above the permissible limit.

Table (5) reveal that there is a Significant negative correlation
between sodium chloride percent and biogenic amines concentration in
the examined salted fish samples for histamine, this is agreement with
(Jesebel and Erlinda, 2006). While there was unsignificant negative
correlation between sodium chloride percent and cadaverine
concentration in the examined salted fish samples. Concerning to
tyramine there was significant negative correlation with salt in salted
sardine.
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Douglas (1970) reported that very large amounts of histamine
could be given orally without causing adverse effects. He attributed this
to the conversion of histamine to inactive N-acetylhistamine by intestinal
microflora. Human subjects given up to 67.5 mg histamine orally, in a
single dose, did not produce any subjective or objective symptoms of
histamine poisoning (Granerus, 1968). While (Clifford et al.,1989) fed
portion of spoiled mackerel containing 300 mg histamine to volunteers,
there were no significant observable effects. (Sjaastad,1966), however,
administered 36 mg or more of histamine to subjects who subsequently
developed symptoms with histamine toxicity, so they concluded that
high histamine levels are able to cause toxic response, but subsequent
research has indicated that other factors may also be responsible.
(lenistea, 1973) reported the deleterious effects in relation to the amount
of histamine ingested at one meal as follows: 8 to 40 mg histamine-mild
poisoning, 70 to 1000 mg disorders or moderate intensity, 1500 to
4000mg sever incident.

Fernandez- Salguero and Mackie(1987) stated that histamine
appears not to be the sole factor in causing toxicity, as strong evidence
exists that biogenic amines such as cadaverine ,as well as other diamines
in fish tissue can potentiate the toxic effect of histamine by inhibiting
intestinal histamine-metabolizing enzymes and facilitate the transport of
histamine through the intestinal wall. Some medication can release
histamine; others can reduce the effectiveness of the enzyme (diamine
oxidas that breaks down histamine (Maintz and Novak, 2007). As a
result, the level of histamine rises and may cause symptoms, even in a
person who has shown no signs of histamine intolerance in the past.
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So, we confirm the importance of biogenic amines control as an
important tool to establish better conditions of preservation of salted
sardine and Feseekh during their manufacturing and storage. Therefore ,
the greatest emphasis in the prevention of the formation of the biogenic
amines should be placed on the high quality of used raw materials.
Temperature and storage time of raw materials, education on hygienic
handling and manufacturing of raw materials, maintaining of hygienic
standards during manufacturing process and on the proper control of the
individual technological steps.
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