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ABSTRACT

The use of food additives must be under con-
trol specially with the improvement of many dis-
eases such as cancer disease which became the
most threaten disease all over the world, although
there had become more health aware and medical
culture, many unhealthy food products are being
consumed increasely, so it became very important
to study some food product’'s mutagenicity. Detect-
ing mutagenicity with short term assay with high
percentage sensitivity are specifications available
at Ames test with the mutated Salmonella typhi-
miurium strains and the reverse growth of the mu-
tated bacteria was an indicator to the sample test-
ed mutagenicity .The aim of this study is to evalu-
ate the effect of adding sodium nitrite salt with var-
ious levels on mutagenicity in two of processed
meat products (pastirma and luncheon) using
Ames test. The results gave in the tested samples
sign of mutagenicity at low concentrations and high
reverse growth at higher concentrations , sodium
nitrite extract gave highest mutagenicity at 10%
(2.5 ml dose ) concentration , pastirma extract
gave highest mutagenicity at 10% concentration (2
ml dose ) and luncheon extract gave highest mu-
tagenicity at 100% concentration.

Key words: Nitrite, Pastirma, Luncheon, Mutagen-
icity, Salmonella typhimurium, Ames test, Cured,
Meat products.

INTRODUCTION

Chemical additives and various spices are
used in curing to improve the meat products.

(Asku et al 2016). Therefore, sodium nitrite
used in cured meat products prevents anaerobic
microorganisms such as Clostridium botulinum,
delays the development of oxidative rancidity, im-
proves meat flavor and stabilizes the colour of red
meat (Zahran and Kassem, 2011).

Pastirma that considered as a traditional dry-
cured, non-fermented raw meat product was con-
sidered intermediate moisture foods. Its name
‘pastirma’ from the Turkish verb ‘Bastirma’

(Mahmoud et al 2016). So, salting and or cur-
ing is the most important method affecting the
quality of pastirma with their additives (Asku et al
2016). Luncheon meat is one of the most accepta-
ble food products and an important industrial meat
product, it is cured by sodium nitrite, the risk of
nitrites in luncheon meat resulting from transfor-
mation to nitrosamines which have a carcinogenic
effect (Kdous et al 2016 ) .

Processed (nitrite-preserved) red meat addi-
tionally contains high concentrations of performed
mutagenic nitroso compounds (NOC). Some add-
ed cereals, cured with salt and nitrite and heat pro-
cessed. The formation of N-nitrose compounds
from sodium nitrite during meat curing and the en-
dogenous formation being caused as a result of
high consumption of meat particulary processed
meat is associated with increased prostate cancer
risk (John et al 2011).

Colorectal cancer (CRC) is correlated with pro-
cessed meat intake (including burger, ham, bacon,
salami, and pastirma) in all reports. The increase
of meat consumption leads to increase of CRC
(Santarelli et al 2008). Over intake red meats and
cured meats, are very dangerous which can cause
colorectal cancer. Ames test (Salmonella test) is a




2412

cheap, short, high sensitivity with rodent carcino-
genicity studies used to detect substances can
cause genetic change (Zou, 2014).

Ames/Salmonella/microsome mutagenicity test
system investigates chemical food additives
through reverse mutation by using the most sensi-
tive Salmonella tester strains TA98 and TA100.
Positive results were represented as an increase in
the numbers of revertant colonies (Hojati and
Dehghanianb, 2014).

MATERIALS AND METHODS
MATERIALS

Salmonella Enterica Ss. Enterica (Ex Kauff-
mann And Edwards) (Le Minor And Popoff Serover
Typhimurium) was obtained from Cairo Mircen,
Fac. of Agric., Ain Shams Univ., Cairo, Egypt.The
expirement was done in Department of Genetics,
Fac. of Agric., Ain shams Univ.

Meat products: Pastirma and luncheon meat
products were purchased from local market at Cai-
ro, Egypt. Samples of pastirma and luncheon were
prepared in 3 concentrations (0.1, 10 and 100%)
then the incubated strain exposed to different dos-
ages of each concentration (1, 1.5 and 2 ml) .The
bacterial growth measured by spectrophotometer
on 600 nm (Hautefort et al 2003) ,

ANALYTICAL METHODS

Proximate composition of meat products (mois-
ture, protein, ash, fibers and ) was determined ac-
cording to A.O.A.C. (2007), while fat content was
determined as given by (Bligh and Dyer , 1959).
Sodium nitrite (NaNO2) was determined according
to EPA 300.0 method at Agriculture Research
Centre (ARC), Giza, Governorate, Egypt.

RESULTS AND DISCUSSION

1- Chemical
luncheon

composition of pastirma and

Data given in Table (1) showed approximate
chemical composition of investigated meat prod-
ucts as well as sodium nitrite in meat products.

Moisture content was approximately the same,
it was 54.6 and 58.6% for pastirma and luncheon,
respectively. It is of interest to notice that protein
content was higher in pastirma (72.5%) rather than
that of luncheon product (9.8%).
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It was higher in pastirma with 7.5 fold, rather
than luncheon product. This is because pastirma
was made of meat cut without any non meat ingre-
dients like luncheon product which made from
meat and non meat ingredients.

A contradicted trend was noticed in case of fat
content ; i.e fat content was higher in luncheon
rather than pastirma with 8.7 fold. This is because
the addition of high percent of fat in luncheon reci-
pe. Regarding to ash content it was higher in
pastirma rather than luncheon by 2.13 fold. This is
owing to higher percent of sodium nitrite that used
for making pastirma (0.525%) rather than that its
corresponding percent in luncheon 1.75% (Ta-
blel).Fiber content was higher in luncheon product
with about 4 fold this is because various ingredi-
ents that added for making luncheon such as soy-
bean , the results are in agreement with (Gakici et
al 2014 ).

Table 1. Proximate chemical composition and so-
dium nitrites content of investigated meat products

Parameter Meat product
Pastirma Luncheon

Moisture 54.6% 58.6%
Protein 72.5% 9.8%
Fat 3.10% 27.17%
Ash 15.6% 7.3%
Fibers 1.11% 4.57%
Sodium nitrite 0.525% 1.75%

2- Mutagenicity effect of sodium nitrite

According to the results in Table (2), the bacte-
rial growth of control was (0.548) and it gave
(0.349) in negative control.

- 0.1% salt concentration (100 ppm )

The bacterial growth in 0.1% concentration gave
sign of mutagenicity in (1ml) dose and increment of
bacterial growth slightly higher than negative con-
trol,it gave (0.350) although it gave (0.349) in neg-
ative control in 1.5 dose the increment of bacterial
measurement was noticeable, it gave (0.472)
higher than the negative control and 1 ml dose , by
increasing the dose of sodium nitrite (0.1 %) to 2
ml the bacterial measurement growth increased to
(0.484) the increment of the bacterial reverse
growth by adding 0.1% sodium nitrite salt and the
increment of growth by increasing the salt dose
indicates the mutagenicity of the sodium nitrite in
0.1% concentration.
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- 10% salt concentration

According to the following results in table 2 the
bacterial growth of 1ml dose (10% concentration)
increased to (0.632) higher than the 0.1% salt, the
bacterial reverese growth gave the highest in-
censement in 1.5ml dose it gave (0.647), the effect
of the 10% sodium nitrite is obviously mutagenic
and more dangerous the bacterial reverse growth
began to decrease to (0.585) by increasing the
dose to 2 ml.

2413

- 100% concentration

The increment of salt concentration to 100%
caused decrement of bacterial growth, the decre-
ment reach to (0.325) by increasing the salt con-
centration dose to 2 ml, that because of the bacte-
rial cell intolerance of the salt high osmotic pres-
sure so cells died.

Table 2. Absorbance measurements of bacterial growth (reverse mutated by sodium nitrite)

Sodium nitrite
Salt concentration Control Negative control Salt Dose*
1 ml (d1) 1.5ml (d2) 2 ml (d3)
0.1% (cl) 0.350+.003° | 0.472+.005° | .0.484+.002°
10% (c2) 0.548+.006" 0.349+.003° 0.632+.008% | 0.647+.007% | 0.585+.004°
100% (c3) 0.337+.02° | 0.412+.03" | 0.325+.02°

*all flasks with fixed volume (25ml) contain 1 ml of strain and different dosage sample.
Means followed by different small letters in the same row ( effect of treatments ) are significantly by Dunken's multiple

tests (p < 0.05)
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0.5 1
0.4 -
0.3 1
0.2 4
0.1 +
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Fig. 1. Absorbance measurements chart of bacterial growth (reverse mutated by sodium nitrite)

3- Mutagenicity effect of pastirma sample ex-
tract

According to the results in Table (3), the bacte-
rial growth of control was (0.760) and it gave
(0.513) in negative control.

- 0.1% pastirma extract concentration
The bacterial growth in 0.1% concentration was

(0.528) in (1ml) dose, it is higher than the negative
control, it gave indicator to the mutagenicity of the

pastirma sample in spite of the sample low concen-
tration (lower than the authorized percentage). In
1.5 dose the increment of bacterial measurement
was noticeable, it gave 0.516 higher than the
negative control and 1 ml dose, by increasing the
dose of the sample concentration dose (0.1 %) to 2
ml the bacterial measurement growth increased to
(0.569) the increment of the bacterial reverse
growth by adding 0.1% pastirma extract and the
increment of growth by increasing the extract dose
indicates the mutagenicity of the pastirma in 0.1%
concentration.

AUJASCI, Arab Univ. J. Agric. Sci., Special Issue, 26(2D), 2019



2414

- 10% pastirma extract concentration

According to the following results in Table (3)
the bacterial growth of 1ml dose (10% concentra-
tion) increased to (0.705) higher than the 0.1%
salt, the bacterial reverse growth gave higher in-
crement in 1.5ml dose it gave (0.708), the effect of
the 10% sample extract 2 ml dose is obviously
clear in 2 ml dose sample dose, that indicates the
high mutagenic effect of the sample in 10% con-
centration.
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- 100% pastirma extract concentration

The increment of sample extract concentration
to 100% caused decrement of bacterial growth, the
decrement gave different measurements in the 3
doses and the effect of the sample increment was
lower than the 0.1% and 10% concentration, that
because of the bacterial cell intolerance of the salt
high osmotic pressure so cells died.

Table 3. Absorbance measurements of bacterial growth (reverse mutated by pastirma extract)

Pastirma Sample extract
Sample concentration Control Negative control Dose *
1 ml (d1) 1.5ml (d2) 2 ml (d3)
0.1% (cl) 0.528+.003° | 0.516+.003" | 0.569+.0006°
10% (c2) .760+.002° .513+.002" 0.705+.002° | 0.708+0.008" | 0.749+0.019°
100% (c3) 0.508+0.002' | 0.531+.005" | 0.569+.0006°

*all flasks with fixed volume (25ml) contain 1 ml of strain and different dosage sample.
Means followed by different small letters in the same row (effect of treatments) are significantly by Dunken's multiple

tests (p <0.05)

M Seriesl

Fig. 2. Absorbance measurements chart of bacterial growth (reverse mutated by pastirma extract )

4- Mutagenicity effect of luncheon sample ex-
tract

According to the results in Table (4), the bacte-
rial growth of control was (0.695) and it gave
(0.247) in negative control.
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- 0.1% luncheon extract concentration

The bacterial growth in 0.1% concentration
gave sign of mutagenicity in (1ml) dose and incre-
ment of bacterial growth slightly higher than nega-
tive control in 1.5 dose the increment of bacterial
measurement was noticeable, it gave 0.340 higher
than the negative control and 1 ml dose, by in-

ci., Special Issue, 26(2D), 2019




Detection of mutagenicity in some cured meat products using ames test

creasing the dose of the sample concentration
dose (0.1 %) to 2 ml the bacterial measurement
growth increased to (0.355), that indicates the mu-
tagenicity of the sample extract in spite of the low
concentration.

- 10% luncheon extract concentration

According to the following results in Table (4)
the bacterial growth of 1ml dose (10% concentra-
tion) increased to 0.399 higher than the 0.1% salt,
the bacterial reverse growth gave higher increment
in 1.5ml dose it gave 0.464, the effect of the 10%
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sample extract 2 ml dose is obviously clear in 2 ml
sample dose it gave 0.480 higher than the previ-
ous concentration, that indicates the mutagenic
effect of the sample in 10% concentration.

- 100% luncheon extract concentration

The increment of the bacterial growth contin-
ued the increment by increasing the sample extract
to 100% concentration, it gave the highest reverse
growth in 2 ml dose.

The previous results are in agreement with
(Zou 2014).

Table 4. Absorbance measurements of bacterial growth (reverse mutated by luncheon extract)

luncheon
Sample concentration Control Negative control Sample Dose*
1ml(d1) | 1.5ml(d2) | 2ml(d3)
0.1% (cl) 0.249+.007° | 0.340+.007' | 0.355+.009'
10% (c2) 0.695+.004% 0.247+.08° 0.399+.002" | 0.464+.02° | 0.480+.007°
100% (c3) 0.538+.03° | 0.513+.008" | 0.543+.008"

*all flasks with fixed volume (25ml) contain 1 ml of strain and different dosage sample.
Means followed by different small letters in the same row (effect of treatments) are significantly by Dunken's multiple

tests (p < 0.05)

M Seriesl

Fig. 3. Absorbance measurements chart of bacterial growth (reverse mutated by luncheon extract)
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CONCLUSION

-Sodium nitrite is a mutagenic salt, using it as a
food additive is dangerous even in low concentra-
tions.

-Consuming of luncheon and pastirma must be
limited as possible to avoid the dangerous of can-
cer.

-Curing meats with sodium nitrite is very danger-
ous and there must be alternatives to this salt .
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