Benha Vet. Med. J., Special Issue, Feb., 2009

Detection of Some Toxic Biogenic Amines in Some Ready to Eat Meat
Products

Nesreen, Z. H. Eleiwa
Animal Health Research Institute, Tanta lab.

Abstract

Yixty random samples of Shawerma, Kofta and kabab (20 of each) were
collected from different restaurants in Gharbia governorate to be analyzed for
biogen'c amine by using High Performance Liquid Chromatography. The results
revealed that the average concentrations of histamine were 12.91 + 1.9, 8.86 + 1.3 and
524 + 0.6 mg/100g in the examined samples of shawerma, kofta and kabab,
respectively. On the other side, the higher concentration of tyramine was persisted in
Kofta (14.47 + 1.9 mg / 100g), while the lowest one was recorded in Kabab (8.15 £ 1.1
mg / 100g). Meanwhile, Shawerma contained the highest level of Putrescine (17.63
2.8 my / 100g) followed by Kofta and Kabab (13.65 + 1.7 and 11 £ 1.5 mg / 100g)
respec:ively. The differences associated with such examined samples were significant
at (p<".05). Comparing the obtained results with the permissible limit (20mg/100g)
recom.aended by (7), 25%, 15%, and 35 % of examined shawerma samples were
exceeded this limt for histamine, tyramine and Putrescine, respectively. While 10%,
30%and 25% of kofta samples were unacceptable, respectively. Only 5% and 20 %of
kabab samples had tyramine and putrescine above such standard limit. Concerning
the pe-missible limit (10mg/100g) adopted by (8), the shawerma samples contained the
exaggerated values of histamine and putrescine, however, kofta had the highest level
of tyr: mine. This study discussed the factors affecting production of biogenic amines,
public health hazard and control the production of these amines in meat products.

Introduction

Bliogenic amines are compounds commonly present in living
organisms in which they are responsible for many essential functions. They
can be naturally present in many kinds of foods such as fruits and
veget:bles, meat, fish, chocolate and milk, but they can also be produced in
high amounts by microorganisms through the activity of amino acids
decarl.oxylases. Excessive consumption of these amines can be of health
concern becausé their not equilibrate assumption in human organism can
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generate different degrees of diseases determined by their action on nervous,
gastric and intestinal tract and blood pressure (24) .

The biogenic amines which are the end products of the decomposition
of amino acid or the transformation products of aldehydes and ketones were
consicered as indicators of food quality (3).

The decarboxylation of the amino acids.finally leads to generatioh of
the antines which must be monitored to ensure consumer protection (5).

Several bacterial species posses decarboxylase activity and reduce
bioge:iic amines. Some strains have a rather wide spectrum and are able to
decarboxylate many amino acids, where others have only strictly substrate
specific decarboxylases. There is also great difference between the rates of
amine: production by different strains of the same species.

Only a few histamine-positive Gram - negative bacteria posses the
abilitv to decarbxylate tyrosine. By contrast, several Gram-positive bacteria
produse histamine and tyramine. For biogenic amines other than histamine
and tyramine, bacterial species reported to be capable of putrescine
production include Escherichia Coli, Enterobacteracrogenes, Klebsiella
pneuinonia and Schewanella putrefaciens. The amine-postive bacteria arc
introduced to food mainly with raw materials (13).

The production of histamine, tyramine and putrescine has been related to
the presence of lysine, histidine and lysine decarboxylase enzyme which can
be syrthesized by auto-enzyme or bacteria (14 and 21).

The mono amine oxidase inhibitors (MAOI) have facilitated
absorption of both tyramine and histamine from the intestine and potentiated
their action (20). Also, tyramine has been proved as a cause of adverse
reactions with anti- depressant drugs (10).

The objective of this study was to assess the concentrations of
biogenic amines (histamines, tyramine and putrescine) in some meat
products (Shawerma, Kofta and Kabab) using High Performance Liquid
Chroratography (HPLC).

Material and Methods

A total of 60 random samples of ready-to-eat meat products
represented by Shawerma, Kofta and Kabab (20 of each) were collected
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from different restaurants in Gharbia Governorate to determine their
contents for biogenic amines. Therefore, histamine, tyramine and putrescine
were estimated by High Performance Liquid Chromatography (HPLC)
according to (16).

1-Amine extraction :

Accurately, 25 g of homogenized meat product samples mixed with
125ml of 5 % trichloroacetic acid (TCA) for 3 ‘minutes using a warning
blender, and then filtration was achicved using filter paper Whatman (No.1).
Moreover, 10 ml of the extract was transferred into a suitable culture tube
with 4 g Nacl and 1 ml of 50 % NaOH, then shacked and extracted 3 times
by S ml n- butanol chloform (1: 1 V/V), stoppered and shacked vigorously
for 2 min., followed by centrifugation for 5 min. at 3000 rpm and the upper
layer was transferred to 50 ml separating funnel using disposable pasture
pipette. To combine organic extracts (upper layer), 15 ml of n- heptanes was
added and extracted 3 times with 1.0 ml portions of 0.2 NHCL, then NHCL
layer was collected in a glass stopper tube. Solution was evaporated just to
dryness using water bath at 95 °C with air of air currents.
2-Derivatives formation (Dansyl amines):

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 NaHCOj3 solution was added to the residue of the sample extract
(or the standard).The tube stopppered and carefully mixed to prevent loss
duo to spattering. Carefully, 1.0 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 5.0 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 m] methanol, then 10 micro liters injected in HPLC (19).
3-Interpretation of HPLC (16) :

The most common technique for amine analysis is HPLC using
derivatization before detection. Accordingly, S-dimethylamine -1-naphalene
sulphonyl chloride was used as derivatization reagent which characterized
by the reaction with both primary and secondary amine groups. The
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chromatographic separation was carried out to separate the three dansyl
amines. Furthermore, 10, 20, 30, 40, and 50, microliter of dansyl amine
standard as well as 10 micro liter of each dansylated sample extract were
used. However, the chromatogram was examined under long wave of
ultrav:olet (254 nm) to establish weather or not the asyl amines of interest
are present in the examined sample. »
Finally, the concentration of each biogenic amine in the samples
was recorded as mg/10g according to the following formula:
Amine concentration (mg/100g) =CV /V .
Where,
C: concentration of amine standard (mg / g).
V' final dilution of sample extracts (ml).
V: weigh of the sample in the final extract (g).
Statistical analysis: *
The obtained results were statistically evaluated by using analy51s of
Varlavtce (ANOVA) test according to (9)

Results

Table (1): Average concentrations of histamine (ing / 100g) in the examined samples of
ready --to-eat meat products (n = 20).

Products Min. : Max. Mean+ S.E
[ Shawerma 3.1 31.6 1291 % 1.9*
| Kofta 2.7 23.6 8.86 +1.3

Kabab _ 12 12.1 524 206

*Significant differences (p<0.05).
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Table 12): Average concentrations of Tyramine (mg / 100g) in the examined samples
of ready —to-eat meat products (n = 20).

Products Min. Max. Mean + S.E

Shawerma 43 28.5 11.17 + 1.6*

Kofta 6.0 36.8 14.47 +1.9
LKabab 1.7 21.6 8.15 +1.1

*Significant differences (p<0.05).

Table (3): Average concentrations of Putrescine (mg / 100g) in the examined samples
of ready —to eat meat products (n = 20).

Products Min. Max. Mean £ S.E
Shawerma 5.7 49.9 17.63 + 2.8*
Kofta - 148 31.0 13.65 +1.7
Kabab 2.7 24.7 11 +1.5

* Significant differences (p<0.05).

Table (4): Acceptability of the examined samples of ready-to-eat meat products

(n=20; based on their contents of biogenic amines (7).

Products
Maximum Shawerma | Kofta Kabab
Permissible )
Limit
Biogenic (mg/100g) '
amines No. % No. % No. | %
Histamine 20 5 25 2 10 0 0
Tyramine 20 3 15 |6 30 1 5
Putrescine 20 7 35 5 25 4 20
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Table (5): Acceptability of the examined samples of ready-to-eét meat products (n=
20) based on their contents of biogenic amines (8).

Product .
FOCUES ! Maximum Shawerma Kofta Kabab
Permissible
| Biogenic Limit -
amines (mg/1002) | No, (% |No. | % |No |%
Histamine | 10 100 |50 |6 [30 li |s
, Tyramine 10 9 45 10 50 5 25
!
| :
Putrescine 10 12 60 10 50 8 40
Discussion

It has been recognized for some time that biogenic amines occur in
wide range of foods, among them meat and meat products. Meat is an
impor:ant component of the diet in developed countries. The presence of
these amines in food is of interest for two reasons: firstly, for toxicological
reasor.s, in the sense that high levels of dietary biogelic amines can be toxic
for certain consumers and secondly, for their role as possible quality
indicetors.

Table (1) showed that the mean concentration of histamine in
examined samples were 12.91 + 1.9, 886 + 1.3 and 524 + 0.6 in
shawerma, Kofta and Kabab, respectively. Significant differences (p<0.05)
were -eported between these examined samples as a result of their contents
of histamine. The high level of histamine in shawerma may be atiributed to
the unfavorable temperature and the presence of additives such as pepper,
tomatres and other spices which play an important role in growth and
multiplication of histamine forming microorganisms (10). Meanwhile, the
lowesi concentration of histamine was in Kabab and this may be attributed
to the large slices of meat used which may constitute a protective line from
the superficial m.o. to penetrate the meat and cause degradation of the
amino acids. These results were lower than that recorded by (17) who found
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that tl e concentration of histamine in smoked turkey breast fillets was 11.9
mg/lg.

I [istamine poisoning is a chemical intoxication, following the ingestion
of fouds that contain high levels of histamine. The incubation period is very
short {few minutes to few hours) and duration of illness is short (few hours).
The exact toxic threshold of biogenic amines is difficult to determine due to
its independence on the efficiency of detoxification mechanisms of
individuals. However, according to (4) and (11), 10 mg of histamine in 100
g of sample can cause histamine j.oisoning. The most common symptoms
are facial flushing, urticaria, edema, nausea, vomiting and diarrhea as well
as, nearological involvement, tingling and burning sensation in the mouth.
Symptoms may be more sever in patient taking certain medications that
show the breakdown of histamine by their liver, such as isoniazid and
doxycycline (25).

Regarding to table (2) Kofta samples represented the higher
concentrations of tyramine followed by Shawerma and Kabab (14.47 + 1.9,
11.17 4 1.6 and 8.15 £ 1.1), respectively. The differences between the
examined samples were significant at (p<0.05). These results may be arised
due to the higher temperature favoured proteolytic and decarboxylase
activiiy of microorganisms resulting in increased amine concentrations (2).
Also, addition of acidic materials to the minced meat used for Kofta as
onion Juice lowering the pH of the product which activate the acidic
bacteria to form biogenic amine. These results are supported by the theory
that tl:e formation of biogenic amines is a protective mechanism of bacteria
against acidic environments (6 and 12).

Tyramie has been proved as a cause of adverse reactions involving
headache, hypertensive crisis and interactions with anti-depressive drugs
(10). 10-80 mg of tyramine can cause cheese reaction (6 mg if patient
receiving MAOI (4 and 11) Minced meat can be regarded as matrice
poten-ially contaminated by biogenic amines if provides with both micro-
organisms and free amino acids required for amine formation , together with
environmental factors favouring bacterial growth and decarboxylase activity
(23;19and1).
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Table (3) revealed the average concentration of Putrescine in the
examined samples which appeared to be higher in Shawerma followed by
Kofta then Kabab (17.63 £ 2.8, 13.65 + 1.7 and 11 % 1.5) respectively.
Significant differences appeared between these examined samples (p<0.05).
These limits of Putrescine agree with those recorded by (2) and (22), who
found the mean value of Putrescine processed meat was (23 mg / kg).The
high concentration of Putrescine in Shawerma may be regarded to the
qualitv of the raw material in minced meat which appears to be one of the
main factors affecting biogenic amines formation whose levels ircrease in
conjunction with microbial spoilage under favourable conditions (5 and 15).

Putrescine persist an important interest because it can react with
nitrates to form carcinogenic nitrosamine (18).
Comparing the obtained results with the Standard recommended by (7) as
showed in table (4) histamine not exceeded the permissible limits in Kabab
samplzs but exceeded in Shawerma and Kofta (25 % and 10 %),
respectively, while tyramine in the examined Shawerma, Kofta and Kabab
samples were exceeded the limits (15%, 30%and 5 %), respectively,
meanwhile, the exceeded percentage for Putrescine were (35%, 25% and 20
%), respectively for the same samples.

On the other sidc, histamine, tyramine and Putrescine were
exceeled the recommended permissible limits of (8) as shown in table (5)
by (50%, 45% and 60 %) for Shawerma ; (30%, 50%and 50 %) for Kofta
and (5%, 25% and 40 %) for Kabab, respectively.

Finally, it is concluded that the high biogenic amine levels found in
the examined samples indicate poor handling and / or processing of these
products, therefore, the greatest emphasis in the preventing of the formation
of bicgenic amines should be placed on good quality of raw meat used and
maintining hygienic standards during manufacturing process.
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