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Abstract — Effect of modified atmosphere
packaging (MAP-70% CO; +30% 03 ) with or
without oxygen scavengers (0S-200, OS-500) on
residual nitrite content of sliced pastirma was
determined as compared with the control
packaged with Air during refrigerated storage for
120 days. Residual nitrite content in initial
pastirma samples (32.8ppm) decreased (p<0.05)
after day 30 in MAP control, OS-200, and OS-500
reaching to 26.5, 23.83 and 21.79, respectively at
day 60. OS-200 and OS-500 groups had
significantly lower residual nitrite at day 90 than
Air control and MAP control while all groups had
similar residual nitrite content at the end of the
storage.
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L INTRODUCTION

Active packaging technologies for food systems
have gained great popularity over the last two
decades for the purpose of maintaining the
quality and extending shelf-life stability. One of
the active packaging classes applied in meat
systems is utilization of oxygen scavengers (OS).
Since oxygen inside the package of meats or
meat products results in accelerated spoilage, OS,
by absorbing residual oxygen in the packaging
atmosphere, might be applied as in combination
with  vacuum and modified atmosphere
packaging (MAP) to slow down aerobic
deterioration due to microbial activities and
oxidative reactions, thus, to extend the shelf life
of the product [1, 2].

Pastirma is a traditional Turkish dry-cured meat
product preferred by consumers for its typical
flavor [8]. Pastirma is generally produced using
the muscles from particular parts of beef
carcasses by first curing with typically salt and
nitrite/nitrate, pressing and drying processes.

After enough moisture loss is obtained, ¢emen
paste is applied by spreading onto the meat cuts
followed by subsequent drying step to a certain
degree of moisture content [5, 9].

Nitrite/nitrate salts are the food additives utilized
in meat products for controlling Clostridium
botulinum growth and toxin production. When
used in meat products, they also contribute to
formation and maintenance of typical desirable
cured meat color, prevention of oxidation
reactions, and improvement of typical cured
flavor [4, 5]. However, these curing salts have
potential health risks when residual nitrite level
is higher than a certain level in the final product
mainly due to potential carcinogenic nitrosamine
formation [6].

The objective of this study was to determine the
effect of iron based oxygen scavengers with two
absorbing capacities (OS-200 or OS-500) in
combination  with  modified  atmosphere
packaging (MAP) on residual nitrite content of
sliced pastirma during refrigerated storage for
120 days

IL. MATERIALS AND METHODS

Pastirmas were manufactured using the methods
reported by Yagh & Ertas [6], Aksu [7] and
Uguz [8] with some modifications. Beef M.
longissimus dorsi muscles with an average
weight of 6 kg each, obtained from two different
animals (for the two replications) slaughtered in
a local slaughterhouse in the area of Ankara 24 h
postmortem were used for production. After 24h
aging at 4°C in the laboratory, visible connective
tissue and fat were trimmed. Each muscle was
then cured by manually rubbing the meat with a
curing salt mixture of 6% containing 0.150 g
NaNO,, 1.0 g sucrose and 1.0 g glucose in
addition to 57.85 g NaCl. The salted meats were
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placed in stainless steel trays and cured for 2
days at 4°C and %80-90 relative humidity (RH).
After draining, the meat pieces were hung on
stainless steel sticks and dried at 15°C and 80%
RH for 2 days (first dying) followed by pressing
under a flat marble slab at 10°C for 1 day. Meat
strips were then subjected to second drying at
20°C and at 70-75% RH for 3 days and pressed
again as described above for 15 h. After drying
for 24 h at 10°C and 70% RH, the meat strips
were immersed in ¢emen paste prepared by
mixing 50% fenugreek flour, 35% crushed fresh
garlic and 15% paprika with water (1:1.3) for 3
days, reforming c¢emen paste by manually
spreading it over the beef cuts with a thickness
of approximately 2 mm, and then, hung on
stainless steel sticks for a stepwise drying
schedule as follows: 1) at 15°C and 70% RH for
3 days, 2) at 18°C and 65% RH for 1 day, and 3)
at 20°C and 60% RH for 4 days (final product).
Dried samples were kept at 4°C no more than 2
days before slicing and packaging. Pastirma
samples were sliced with a kitchen type slicer
and packaged 1) in Air, 2) with modified
atmosphere (MAP) containing 70% CO, and
30% Oy, 3) MAP with OS-200, or 4) MAP with
0S-500. These four groups of packaged sliced
pastirmas were kept at +4°C and analyzed at
days 0, 15, 30, 60, 90 and 120 for pH value and
residual nitrite.

Chemical composition (protein, ash, fat,
moisture) of pastirma was determined by
standard AOAC method [9].

Residual sodium nitrite level in pastirma was
determined at 0, 30, 60, 90 and 120 days of
storage at 4°C according to the AOAC methods
[9]. All procedures were duplicated.

I1I. RESULTS AND DISCUSSION

Moisture, protein, fat and ash contents of
pastirma samples were 49.0, 39.6, 3.4, and 7.0%,
respectively (Table 1). Because there was no
difference in pH values between the sliced
pastirma groups during storage (p>0.05), the
mean pH values were given in Fig. 1. Initial pH
value of the sliced pastirma was 5.75 which
reached to 5.94 at the end of storage period (at
day 120).

Table 1. Initial chemical composition of pastirma*

Attribute %

Moisture 49.0+0.8
Protein 39.6+0.5
Fat 3.4+0.6
Ash 7.0£0.2

* Mean =+ standard deviation.
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Fig. 1.The effect of air (a),MAP(b), MAP with OS-
200 (c) and OS-500 (d) packaging on the pH value of
sliced pastirma during storage.

Initial residual nitrite content in pastirma
samples was 32.81mg/kg (Fig. 2). At day 60, a
significant decrease (p<0.05) in residual nitrite
level was observed in MAP, OS-200 and OS-
500 groups which had 26.5, 23.83 and 21.79
mg/kg residual nitrite, respectively as compared
to the initial value. OS utilization was effective
in reducing residual nitrite content of sliced
pastirma samples at days 60 and 90 of the
refrigerated storage. At day 120, although
samples packaged with OS had numerically
lower residual nitrite contents than Air and MAP
groups, there was no statistically significant
difference (p>0.05) in nitrite levels of the four
groups at day 120.
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Fig. 2.The effect of Air (a), MAP (b), MAP with OS-
200 (c) and OS-500 (d) packaging on residual nitrite
level of sliced pastirma during storage.

Iv. CONCLUSION

Active packaging with utilization of oxygen
scavengers in combination with modified
atmosphere packaging of sliced pastirma
exhibited significant reduction in residual nitrite
level over the refrigerated storage in comparison
to Air control. This study confirmed that oxygen
scavengers used to control  oxidative
deteriorations in meats and meat products in
addition to contribution to cured color
stabilization could also be effective in reducing
the health risk in cured meat products.
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