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Abstract

A total of sixty samples of meat products including locally manufactured beef burger, beef luncheon
and canned corned beef (20 of each) were examined for determination of the level of NaCl %, nitrite
and ascorbic acid (ppm) .The mean value of NaCl% was 2.59+ 0.68, 3.52+ 0.66 and 3.74+ 0.65 with
minimum values 1.5, 2.5 and 2.9 (%) and maximum values 3.9, 5 and 4.6 (%) for the examined beef
burger, beef luncheon and canned corned beef samples, respectively. The percentage of the exam-
ined meat products samples which exceeded the international permissible limit according to (FAO,
2007) for NaCl %was 70%, 70% and 80% of the examined beef burger, beef luncheon and canned
corned beef samples. The mean value of nitrite level (ppm) in the examined meat products samples
was 106.55+ 26.46, 101.4+ 23.83 and 43.15+ 9.84 (ppm) in the examined beef burger, beef lunch-
eon and canned corned beef samples, respectively with minimum values 58,63 and 25 and maximum
values 145, 140 and 59 (ppm) for these products. While no sample from the examined beef burger,
beef luncheon and canned corned beef samples, exceeded the international permissible limit of ni-
trite recommended by FAO (2007) for these products. The mean value of ascorbic acid level was
518.9+ 86.76 for the examined beef burger samples and 502.7+ 46.24 for the examined beef lunch-
eon samples also 60% of the examined beef burger samples exceeded Egyptian permissible limit
(E.S.S, 2005) for ascorbic acid and 100% of the examined beef burger and beef luncheon samples
exceeded the international limit recommended by FAO (2007). Ascorbic acid failed to be detected
in the examined canned corned beef samples.
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Introduction can be consumed. While natural preservatives
People have preserved meat naturally for thou- as NaCl prevent oxidation that lead to spoilage
sands of years, but in recently chemical and and rancidity, and also form a barrier to other
synthetic preservatives are often used, various contaminants.

preservatives are added to meat products to The usual processing of cured meat is to incor-
extend shelf —life and enhance food safety porate sodium chloride, sodium nitrite, a re-
(Ruiz-Capillas and Jimenez-Colmenero, ducing agent (such as ascorbate) and other in-
2008). gredients such as seasonings (El-Kewaiey and
Preservation is designed to enhance or protect Al-Tedawy, 2012).

food with maintaining or improving the prod- Salt addition to processed meats can help in-
uct quality. Through inactivating or inhibiting crease water binding in the muscle tissues,
the growth of undesirable microorganisms. leading to increased yields (more products to
Many methods of preservation are available to sell) and greater tenderness. The mechanism by
food processors including addition of chemical which salt increase water binding is not fully
preservatives (Sabreen and El-brens Enas, understood, but it is thought to be related to the
2001). Artificial preservatives as nitrite and ability of salt to create repulsion between myo-
ascorbic acid are chemical substances that are fibillar proteins (Desmond, 2007).Salt added
added to food, either mixed in or sprayed on to meat system serves three main functions:
the product, in order to prevent discoloration, extracting salt soluble proteins, enhancing fla-
spoilage or bacterial contamination before it vor, and extending the shelf life (Claus ef al.,

228



1°' Conf. of An. Health Res. Inst. Assoc., December 2012.

Dalia and Sahar

1994). Spoilage and pathogenic bacteria such
as Escherichia coli Oys; :H;, Listeria mono-
cytogenes, Salmonella spp., Staphylococcus
aureus, Clostridium botulinum, and Lactic acid
bacteria have various tolerance and differ in
their response to salt. Among other factors,
these depend on microbial tolerance to NaCl,
type and concentration of NaCl, exposure time,
pH, and temperature. Salmonella spp., Staphy-
lococcus aureus, and C.botulinium have ability
to grow in brine solutions with high salt con-
centrations and at low temperatures (Marsden,
1980). Therefore, using a combination of in-
gredients and processing methods, such as cur-
ing process, that employ both NaCl and nitrite
is important in controlling microbial growth.
On the other hand, salt may cause undesirable
effects in that it may accelerate oxidation of
meat pigments and fats, resulting in brown off
colour and rancid taste. Nitrite plays an im-
portant role in prevention of these changes
(Muller, 1991 and Flores and Toldra, 1993).
Excessive intake of NaCl has been linked to
serious cardiovascular diseases causing a re-
cent increase in the development of reduced
salt products (Stollewerk et al., 2012).

Sodium or potassium nitrite is widely used as a
curing agent in cured meat products because it
inhibits outgrowth and neurotoxin formation
by Clostridium botulinum, delays the develop-
ment of oxidative rancidity, develops the char-
acteristic flavor of cured meats, and react with
myoglobin and stabilizes the red meat colour .
As soon as nitrite is added in the meat formula-
tion, it starts to disappear and the nitrite that
has not reacted with myoglobin and it is availa-
ble corresponds to residual nitrite level (Viuda
-Martos et al., 2009). Nitrite has been a valua-
ble antibotulinal agent in cured meats and may
offer some protection from other pathogens in
these products .It is impossible to find another
single compound to replace it (Baseler, 2009)
nitrite’s use in food has been clouded by suspi-
cions that nitrite could react with amines in the
gastric acid and form carcinogenic nitrosa-
mines, leading to various cancers (Archer,
2002). Epidemiological evidence showed a re-
lationship between consumption of cured

meats and incidence of childhood leukemia,
brain tumors, methaemoglobinaemia (blue ba-
by syndrome) and cyanosis due to the reaction
of nitrite with hemoglobin in the red blood
cells. Some of these signs may appear in young
children and elder person (Sen and Baddoo,
1997).

Sodium ascorbate is commonly used as reduct-
ants that play a role in increasing the rate of
color formation in cured meats in which nitrite
is converted to nitric oxide and bind to iron
which present in myoglobin lead to color for-
mation. Although the reduction of nitrite and
myoglobin iron often occurs naturally, reduct-
ants can speed up this process (Hedrick et al.,
1994). The other essential role of sodium
ascorbate is to retard the formation of N-
nitrosamines, carcinogenic compounds that can
be formed from residual nitrite especially dur-
ing high-temperature cooking (Doyle et al.,
2001). Long-term or high-dosage consumption
of ascorbic acid may play a role in calcium ox-
alate kidney stone formation (Auer et al.,
1998). .

Therefore, the objective of the present study
aimed to investigate the level of NaCl, Nitrite
and Ascorbic acid in locally manufactured
(beef burger, beef luncheon and canned corned
beef) collected from different supermarkets in
menoufia governorate.

Material and Methods

1-Samples collection

A total of 60 randomly collected meat products
samples (20 each of beef burger, beef luncheon
and canned corned beef) were purchased from
different supermarkets all over Menoufia gov-
ernorate. Each sample was placed separately
into polyethylene plastic bag, identified and
delivered to the laboratory for chemical exami-
nation.

2-Chemical examination:

2-1-Determination of NaCl % (AOAC, 1990)
2-2-Determination of nitrite levels (AOAC,
2000)

2-3-Determination of Ascorbic acid (Pearsons,
1991)
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Results and Discussion

Table (1). Statistical analytical results of NaCl % in the examined meat products (n= 20 of each).

Meat products NaCl % Samples exceeded interna-
Minimum Maximum Mean + S.E. t1onal(§ig’1§gl(l));e limit
N %
Beef Burger 1.5 3.9 2.59 +0.68 14 70%
Beef Luncheon 2.5 5 3.52+0.66 14 70%
Canned Corned Beef 2.9 4.6 3.74 +£ 0.65 16 80%

-According to FAO (2007) the permissible limit of NaCl % is 1.5 to 2.2% for Beef Burger, maximum 3% for
beef Luncheon and 1.5 to 3% for Canned Corned Beef.

-According to E.S.S (2005) the addition of NaCl is related to good manufacturing practice (E.S.S. No 1688,
1114 and 1563/ 2005) for beef burger, beef luncheon and canned corned beef.

Table (2). Statistical analytical results of Nitrite levels (ppm) in the examined meat products. ( n =

20 of each).
Nitrite levels ( ppm) Samples exceeded the international
Meat products permissible limit (FAO, 2007)
Minimum Maximum Mean + S.E. No %
Beef Burger 58 145 106.55 +26.46 0 0%
Beef Luncheon 63 140 101.4 +23.83 0 0%
Canned Corned Beef 25 59 43.15+£9.84 0 0%

- According to FAO (2007) the permissible limit of nitrite level of meat products up to 200 ppm.
- The nitrite level is added to meat products according to legislations, laws and codex permissible limits
(E.S.S, 2005).

Table (3). Statistical analytical results of Ascorbic acid levels (ppm) in the examined meat products. ( n = 20

of each).
Meat products Ascorbic acid (ppm) Samples exceeded the Samples exceeded the
Egyptian permissible international permissi-
limit (E.S.S,2005) ble limit (FAO,2007)
Minimum | Maximum Mean + S.E. N % N %
Beef Burger 390 630 518.9 £ 86.76 12 60% 20 100%
Beef Luncheon 420 587 502.7 £46.24 0 0% 20 100%
Canned Corned Beef ND ND ND ND ND ND ND

-According to FAO (2007) the permissible limit of ascorbic acid represented 300ppm.
-According to E.S.S. (No. 1688/2005) the permissible limit of ascorbic acid in beef burger represented 500

ppm.
-ND: Not Detected.

Preservatives are substances added to foods to
prevent growth of or destroy microorganisms,
as well as inhibited the enzymatic and oxida-
tive processes in food. Biochemical mecha-

nisms of action of preservatives are very vari-
ous. Under normal circumstances and normal
amounts of consumption a certain amount of
preservatives in food should not have adverse
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effects on health (Pisinov ez al., 2010) so Pre-
servative determination is essential for the pur-
poses of legislation and consumer safety (Ruiz
-Capillas and Jiménez-Colmenero, 2009).
Salt was initially used before refrigeration was
available for its ability to preserve

meat by decreasing the water accessible to bac-
teria (Romans et al., 1994). Salt acts by de-
creasing the water activity (aw), water that is
available for use by microorganisms, in meat
which inhibits the growth of most bacteria
(Coultate, 2002).

Sodium chloride is included in meat formula-
tions for its ability to extract protein and

aid in protein swelling. Munasinghe and Sa-
kai (2004) found that sodium chloride became
more effective at extracting protein as meat pH
increased from 6.0 to 6.5. As protein swells,
there are more locations for water to bind to
the protein, this decreases free water available
and can increase the cook yield through water
retention (Baublits et al., 2006).

Table (1) showed that the mean value of
NaCl% was 2.59+ 0.68, 3.52+ 0.66 and 3.74+
0.65 with minimum values 1.5, 2.5 and 2.9 (%)
and maximum values 3.9, 5 and 4.6 (%) for the
examined beef burger, beef luncheon and
canned corned beef samples, respectively.
NaCl percentages of the examined meat prod-
ucts samples which exceeded the international
permissible limit according to FAO (2007)
70%, 70% and 80% of the examined beef burg-
er, beef luncheon and canned corned beef sam-
ples exceeded this limit while E.S.S.(No 1688,
1114 and 1563/ 2005)for beef burger, beef
luncheon and canned corned beef determined
the addition of NaCl to good manufacturing
practice .

Nearly similar result was recorded by Abu-Zid
(1998) and Aktas et al. (2003) who reported
that NaCl% concentration in various meat
products ranged between 2-6%. Lower values
were obtained by Tolba et al. (1994), Aieda-
Hoda (1995) and El-Khawas (1996) while
higher values was obtained by Skrokki(1995)
who recorded that most of the examined meat
product samples contained large amounts of
sodium chloride”.

Decreasing salt content considerably affect the
textural changes, flavor differences, decreased
moisture retention (yield), shortened shelf-life
affected safety and even appearance ( Sahoo et
al., 2004). While excess use of NaCl has unde-
sirable effects on the flavor, color and appear-
ance of meat (Pearson and Gillett, 1999).

As a result of the main source of sodium in the
diet is sodium chloride and sodium intake ex-
ceeds the nutritional recommendations in many
industrialized countries that excessive intake of
sodium has been linked to hypertension and
consequently to increased risk of stroke and
premature death from cardiovascular diseases
(Ruusunen- Marita and Eero Puolanne,
2005). So the British meat industry has com-
mitted to reduce the salt, or more specifically
sodium content of its products. To this end an
action plan for sodium reduction in meat prod-
ucts has been developed which focuses on
those products with the highest sodium con-
tents and encourages producers to seek oppor-
tunities to reduce the sodium content of all
meat products (Mathews and Strong, 2005)

Once nitrite is formed in meat, it is in equilibri-
um with nitrous acid, this reaction is pushed
towards nitrous acid then nitrous acid is con-
verted to nitric oxide The formation of nitric
oxide is accelerated when reductants such as
erythorbate and ascorbate are present
(Borchert and Cassens, 1998). Reductants
accelerate the production of nitric oxide by re-
acting with nitrous acid to form nitric oxide,
water, and dehydroascorbate (Izumi ef al.,
1989). Nitric oxide then binds to iron in myo-
globin, a protein naturally found in muscle, by
taking the place of a water molecule bound to
myoglobin, to produce nitric oxide myoglobin,
which has a bright red pigment and is an unsta-
ble molecule (Fennema, 1996). Upon heating
a meat product to a minimum of 65.6° C the
globin portion of nitric oxide myoglobin is de-
naturated by heat to form nitrosylhemochrome,
the stable pink pigment of cured meat (Fox,
1966).The second primary use for nitrite is to
inhibit C.botulinum growth and toxin for-
mation, although not necessarily spore germi-
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nation Its effectiveness is affected by tempera-
ture and salt concentration. Although 50 ppm
(mg /kg) initial nitrite levels are sufficient for
the meat color desired, up to 200ppm, depend-
ing on the country, is used for antibotulinal ac-
tivity. The result has been the almost total ab-
sence of botulism in cured meat. Its effect on
non- spore-formers is distinctly genus depend-
ent. As with the organic acids, lower pH no-
ticeably improves the antimicrobial activity of
nitrite (Labb’E and Nolan, 2009).

Table (2) showed the mean value of nitrite lev-
el (ppm) in the examined meat products sam-
ples that 106.55+ 26.46, 101.4+ 23.83 and
43.15+ 9.84 (ppm) in beef burger, beef lunch-
eon and canned corned beef samples, respec-
tively with minimum values 58,63 and 25 and
maximum values 145, 140 and 59 (ppm) for
these products.

Nearly higher values were recorded by Tolba
et al. (1994), Aieda-Hoda (1995), Abu-Zid-
Suzan (1998), Ahmad (2004) and Farag and
Abd-El-Fattah-Noha (2011) while lower val-
ues were reported by Zahran-Dalia and
Kassem-Gehan (2011) and El-Kewaiey and
Al-Tedawey (2012).

Concentration of nitrite added to meat product
is affected by several factors including: cook-
ing process, water activity, salt concentration,
PH, storage time and temperature. Hence, the
lowest level of nitrite to have a protective ef-
fect against microbiological risks, such as
C.botulinum, will differ in different products
(Rahman, 2007).

Non of the samples was exceeded the Egyptian
permissible limit (E.S.S., 2005) and interna-
tional permissible limit recommended by
(FAO, 2007) for nitrite level in all the exam-
ined samples (table 2).

Worldwide, the Permissible limits for residual
nitrites in meat products have been established
according to the processing condition of the
meat product ranged from 40-100 ppm
(E.S.S /3597, 2005, E.S.S /3598, 2005.,
Shemshadi et al., 2006 and Bao-jin et al.,
2007). From 1998 to 2006 in Denmark, the
maximum in going level of sodium nitrite per-
mitted is 60 ppm for most products with some

specialty products allowed to have up to 150
ppm. (Leth et al., 2008). In Australia nitrites
(sodium or potassium salts) are allowed at a
maximum level of 125 ppm in cured, dried and
slow-dried cured meat and 50 ppm in sterile
and canned meat( Hsu et al., 2009).

The NaNO,; and other additives may react with
amines of the foods in the stomach and pro-
duce nitrosamines and free radicals. Such prod-
ucts may increase lipid peroxidation, which
can be harmful to different organs including
liver and kidney (Choi et al., 2002). Exposure
to preformed nitrosamines in food should be
minimized by a appropriate technological prac-
tices such as lowering the levels of nitrate and
nitrite salts added to foods to the minimum re-
quired to achieve the necessary preservative
effect and to ensure microbiological safety
(EFSA, 2010).

Nitrosamine production in meats should be
avoided since nitrosamines have been shown to
be carcinogenic (Tricker and Preussmann,
1991). In humans, there seems to be an associ-
ation between gastric cancer and the ingestion
of nitrosamines in cured meat (Larsson ef al.,
20065 Jakszyn and Gonzalez, 2006).

Table (3) revealed the mean values of ascorbic
acid level (ppm) in the examined meat prod-
ucts that were 518.9+ 86.76 for beef burger
and 502.7+ 46.24 for beef luncheon. Also from
this table we can observe that 60% of the ex-
amined beef burger samples exceeded the
Egyptian permissible limit (E.S.S., 2005)) and
100% of the examined beef burger and beef
luncheon samples exceeded the international
permissible limit (FAQO, 2007) while ascorbic
acid failed to be detected in the examined
canned corned beef samples.

Similar to nitrites and nitrates, ascorbate level
is regulated by the USDA. A maximum of 550
ppm of ascorbate can be added to meat, which
is equivalent to 22.5 grams of sodium ascor-
bate mixed with 45.45 kilograms of chopped
meat (Romans et al., 1994). The goal is to
have adequate levels of residual nitrite to in-
hibit formation of botulinum toxin, decrease
rancidity, and impart a pink cured color and
characteristic cured flavor, while at the same
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time avoiding nitrosamine formation.

At dose of 500 mg. or more of ascorbic acid
there was a statistically significant increase in
urinary oxalate equivalent to 1.2 to 1.8 % of
the millimoles of ascorbate administered. This
represented an increase in urinary oxalate ex-
cretion of 6 to 13 mg. per day per 1,000 mg.
ascorbic acid supplement. This amount would
increase the risk of calcium oxalate urolithiasis
(Urivetzky et al., 1992).

In the present study we recorded high level of
NaCl% and ascorbic acid in some samples of
the examined meat products above the permis-
sible limit which may be attributed to error in
the processing or intended to prolong the shelf
life of these products for economic purposes.
So it is recommended that: 1

Reducing the use of preservatives with the
maintenance of their benefits action. -

- Periodic monitoring of nitrite, nitrate and ni-
trosamine in the meat products in the plant be-
fore marketing and in the market should be
permitted as a role of authorities for local and
imported meat products.

- The primitive meat processing factories
should be put under strict control of the specif-
ic food hygiene authorities and modern hurdle
technology for meat and meat products preser-
vation must be applied.

- Avoid consumption of meat products labeled
unknown trade name.

- The use of preservatives should be appropri-
ate in accordance with good manufacturing
practice (GMP) they should be of food grade
and be prepared and handled as food ingredi-
ent. The amount added to food should be ap-
propriate to fulfill their intended purposes.
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