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ABSTRACT

This study was aimed to investigate the role of adding nisin in improving the quality
characteristics and prolonging the storage life of frozen broiler meat , while 0.01% of industrial
antioxidant (BHA) was added to the fifth treatment, then samples were stored minced meat for a
period of 0, 15 and 30 days by freezing at a temperature ofmeat, as it was added at amount of 0,
155, 150 and 160 mg / kg of meat to the four temperature -18 °C, the physical changes, indicators
of fat oxidation and microbial characteristics were studied . The results showed : The addition of
nisin contributed to a significant(P < 0.01) increase in pH and water retention capacity (WHC)
while it decreased significantly in cooking loss percent , thaw loss percent , values of thiobarbituric
acid (TBA) peroxide number (PV) and the percentage of free fatty acids (FFA) . Also significantly
reduced the total bacterial count , psychrophilic count and coliform bacteria in minced chicken
meat during storage periods in frozen .

Key words: meat quality, microbial and physical triats , nisin.

Copyright© 2025. The Author (s). Published by College of Agricultural Engineering Sciences,

University of Baghdad. This is an open-access article distributed under the term of the Creative
Commons Attribution 4.0 International License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cite.
Received: 22/2/2024, Accepted: 12/5/2024, Published: 30/9/2026

INTRODUCTION in meat. Antioxidants work by donating
The poultry industry is one of the main pillars hydrogen atoms (H+) to scavenge free
of many countries’ economies due to the radicals, there by preventing and delaying
importance of its products in nutrition. oxidation and rancidity of fats without causing
However, the chemical and biological nature any significant changes in the nutritional value
of poultry meat makes it susceptible to of meat, thus extending its shelf life (Kumar et
oxidative spoilage during storage, resulting in al.,2015). They also inhibit the activity of
undesirable odors and flavors. This is because enzymes involved in the vital processes of
the fat content of poultry meat contains bacterial cells ( Zeliha et al., 2016 ) One of
relatively high levels of polyunsaturated fatty these additives is nisin, which is a type of
acids and low levels of natural antioxidants, bacteriocin used as an antimicrobial agent. It is
which reduce its shelf life (Yolmeh et al., produced by specific strains of Lactococcus
2014) Additionally, poultry meat serves as a bacteria and is a cyclic peptide composed of
suitable nutritional medium for the growth and 34 amino acids. Nisin is widely used world
proliferation of microorganisms, which wide to preserve meats and canned foods and
produce compounds that cause spoilage and is recognized by the U.S. Food and Drug
food poisoning, leading to economic losses Administration (FDA) (Millette et.al.,2007)
(Andres et al.,2014) . The need for researchers veterinary, pharmaceutical, and health care
to find new methods to improve the quality products (Luciana et al.,2009). Nisin can be
characteristics and inhibit microbial spoilage obtained by culturing Lactococcus lactis
of meat products (Amaral et al.,2018 ) has led bacteria on natural substances such as milk or
to the use of antioxidants (Ali et.al.,2024) to dextrose and is not chemically synthesized

counteract the negative effects of fat oxidation (Ramith et al.,2015) . Jia et al., (2021) have
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indicated the possibility of using nisin as an
inhibitor of fat oxidation when used at a
concentration of 0.500 g/kg or 0.075 g/kg of
potassium sorbate for minced meat stored
under refrigeration for 12 hours to extend the
shelf life of the meat and reduce the loss of
nutritional value and improved meat quality
charactercteristics (Al-Rubeii et al.,2022 ) .
Considering consumers' desire to obtain
poultry meat that maintains its quality
characteristics, this study was conducted to
determine the effect of adding different
concentrations of nisin on extending the shelf
life of frozen chicken meat.

MATERIALS AND METHODS

Preparing treatments sample

This study was conducted in the Meat Science
and Technology laboratory for postgraduate
students at University of Baghdad , college of
agricultural engineering sciences in the year
2021 , as Ro0ss308 broiler carcasses were
obtained from the poultry field of the
Department of Animal Production, where
physical separation was performed the skin
and bones were removed for the main pieces,
then the meat was cut into cubes Small and
chopped mechanically using a meat grinder
with a hole diameter of 8 mm . Vegetal Nisin
powder was obtained from one of the scientific
offices in Abu Nuwas, produced by the
Handary Company used in food laboratories
47% purity in a box containing 500 grams of
nisin, and it was added directly to the meat of
the four treatments in amounts of 0, 150, 155,
and 160 mg. /kg of meat weight, amounting to
3 kg for one treatment, while 0.01% of the
synthetic  antioxidant BHA  (Butylated
Hydroxy Anisole) was added for the fifth
treatment , then the mixture was mixed
manually using sterile medical gloves for the
purpose of homogeneity well with the meat for
each treatment separately, and then the process
was completed Preservation in polyethylene
bags inside the freezer at a temperature of -
18°C for 0, 15 and 30 days.

Quality and microbial characteristics

The pH and water holding capacity was
estimated according based on the method of (
Verma et al.,2008) and the percentage of
cooking , thaw loss , using the method
(Alvarado and Sams ,2002) and the number of
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thiobarbituric acid (TBA) based on what was
mentioned by Balentine et al. (Balentine et
al.,2006 ) and the value of the PV (Peroxide
Value) and the percentage of volatile fatty
acids FFA (Free Fatty Acid) based on the
method of ( A.O.A.C. ,2016 ) and the total
bacteria and Psychrophiles count on Nutrient
Agar culture media and Coliform bacteria on
MacCoky Agar culture media were estimated
using the Pour-Plate Method and incubation at
37 °C for a period of 2 days for total bacteria
and coliform bacteria at 7 C for a period of 7
days for Psychrophiles bacteria according to
the method mentioned in (Roberts and
Greenwood ,2003) . The statistical analysis was
conducted using the statistical program
(SAS,2018) and applied a complete random
design (CRD) to analyze the effect of different
treatments and storage periods on the studied
traits and the significant differences between
the mean treatments were estimated using
Duncan (1955) multi-level test at the level of
0.01 and 0.05.

RESULTS AND DISCUSSION

Table (1) refer the effect of adding nisin and
the synthetic antioxidant BHA on some
physical properties of minced and frozen
chicken meat. It can be observed that treatment
T4 achieved a highly significant superiority
(P<0.01) at day O compared to the control
treatment, while treatments T2 and T5
followed with a significant effect compared to
treatment T3, which showed significant
superiority over treatments T1, T2, and T5.
Treatment T4 (160 mg/kg meat) continued to
exhibit  significant  superiority  (P<0.05)
compared to the control treatment (T1), with
values of 5.67 and 5.50, respectively.
Treatment T3 (155 mg/kg meat) showed
similar effects to treatments T2 and T5 and did
not differ significantly from the control
treatment during the 15-day storage period.
However, no significant differences were
observed between the addition treatments and
the control treatment in the pH values of the
meat after 30 days of storage. The increase in
pH values in favor of the addition treatments
of nisin and synthetic antioxidant throughout
the storage periods can be attributed to the
chemical nature of nisin. It is a peptide
composed of 34 amino acids that acts as salts,
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contributing to the increase of new negative
charges that interact with water and enhance

the moisture content of the meat.
Consequently, the solubility and dispersion of
proteins improve (Sebranek ,2009). From the
data in the table, it can be observed that there
was a significant increase (P<0.05) in water-
holding capacity (WHC) for treatments T3
(150 mg/kg) and T4 (155 mg/kg) compared to
the control treatment (no addition), with values
of 38.38% and 38.90%, respectively,
compared to 32.25%. Similarly, treatment T2
(150 mg/kg) and T5 (0.01% BHA) showed
similar effects and did not differ significantly

from each other or the control treatment at day
0. However, there were no significant
differences among all the addition treatments
(T2, T3, T4, and T5) and the control treatment
(T1) at day 15. Treatment T4 showed a highly
significant superiority (P<0.01) in WHC
compared to the control treatment, with values
of 34.28% and 29.12%, respectively.
Treatment T3 (31.90%) did not differ
significantly from treatment T2 and did not
differ significantly from the control treatment
(T1), while treatment T5 did not show a
significant  superiority over the control
treatment at day 30 of storage.

Table 1. Effect of nisin and synthetic antioxidant (BHA) addition on the physical properties of
minced and frozen chicken meat

. Storage period (days)
Traits Treatments 0 15 | 30
Tl +0.01 ¢5.62 +0.04 b5.50 +0.335.07
T2 +0.02 ¢5.67 +0.01 b5.56 +0.025.54
PH T3 +0.01 b5.72 5.59+0.01 ab +0.015.57
T4 +0.01 a5.77 10.04a5.67 +0.15.57
T5 +0.01 ¢5.65 +0.04 b5.52 +0.015.43
_Le\_/e_l of o - Ns
significant
T1 +1.14 b32.25 +0.3931.18 +0.31cd29.12
WHC T2 +0.16 ab34.02 +0.4531.84 +0.65 bc31.45
%) T3 +0.25a38.38 +1.3133.01 +1.11a31.90
T4 +0.33a38.90 +2.3035.63 +0.95 a34.28
T5 +2.29 ab34.20 +1.2431.33 +0.51 d27.30
Level of - NS =
significant
T1 +0.78 a32.51 +0.33a32.39 +0.25a30.94
Cooking T2 +1.09 a31.79 +0.33a31.05 +1.47 b25.77
Loss T3 27.49+1.30 b +0.51 b24.47 +1.19¢22.32
(%) T4 +1.19 b26.80 +1.82 b23.83 +0.54 ¢19.42
T5 10.04 a31.41 32.29+0.21 +1.30c18.84
Level of . . o
significant
T1 +0.02 a2.49 +0.40 a3.97 +0.28 a4.55
Thaw Loss T2 +0.07 c1.19 +0.04 c1.48 +0.12 b2.84
(%) T3 +0.02 d0.92 +0.03 c1.45 +0.02 b2.56
T4 +0.02 d0.85 +0.03cl1.24 +0.01c1.94
T5 +0.09 b1.49 +0.05 b2.16 +0.02 b2.74
Level of . . .
significant

Treatment : T1 without any addition (control), T2 addition of nisin by 150 mg/kg of meat, T3 addition of nisin by 155 mg/kg

of meat, T4 by addition of nisin by 160 mg/kg of meat, T5 by addition of BHA by 0.01% .

The different letters within the

same column indicate significant differences between the means of the treatments within the same storage period . * indicates
a significant difference at the (P<0.05) level ** indicates a significant difference at the (P<0.01) level, and NS: indicates no

significant difference.

The improvement in water-holding capacity
(WHC) for the treatments with added nisin
may be attributed to the increased pH value,
which enhances protein solubility and
improves water binding. The nisin used is a
food-grade product with a purity of 47%, and
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the remaining 50% is salt added to meat and
its products, which helps retain water
associated with meat proteins, leading to
increased water-holding capacity (Jia et
al.,2021). The decrease in water-holding
capacity during storage may be due to tissue
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shrinkage caused by moisture loss during
thawing (Al-Rubeii, 2006). Regarding cooking
loss, it can be observed from the data in Table
1 that there was a significant decrease
(P<0.01) in cooking loss for the chicken meat
at day 0 and 15 for treatments T3 and T4
compared to the control treatment (T1), with
values of 27.49% and 26.80%, respectively,
compared to 32.51% at day 0, and 24.47% and
23.83%, respectively, compared to 32.39% at
day 15. Treatment T2 and T5 did not differ
significantly from each other or the control
treatment at both time points. At day 30 of
storage, a significant decrease in cooking loss
was observed for treatments T3, T4, and T5
compared to the control treatment (T1) and T2,
with values of 22.32%, 19.42%, and 18.84%,
respectively, compared to 30.94% and
25.77%. The decrease in cooking loss for the
addition treatments may be attributed to the
increased pH value, which increases water
binding and retention, resulting in reduced
weight loss during cooking (Al-Safi and
Zangana, 2022). The decrease in cooking loss
with extended storage time may be due to
evaporation of moisture from the meat surface
during thawing, as well as the contribution of
protein-degrading enzymes to breaking the
bonds between protein and water, leading to
loss (Muhammed, 2018). Regarding the
percentage of loss during thawing, the data in
Table (1) shows a significant decrease in this
trait for the treatment of adding nisin (T4)
compared to the control treatment and
treatment T5, with values of 1.94% compared
to 4.55% and 4.74%, respectively. This was
followed by treatments T2 and T3, with values
of 2.84% and 2.56%, respectively, on day 0. A
significant decrease was also observed in favor
of the nisin addition treatments (T2, T3, and
T4) compared to the control treatment (T1)
(3.97%) and BHA addition treatment (T5)
(2.16%) on day 15 of storage. Similarly, a
significant decrease was observed for
treatments T3 and T4 compared to the control
treatment, with values of 0.92% and 0.85%
compared to 2.49%, respectively, followed by
treatment T2 (1.19%) and treatment T5
(1.49%) on day 30 of storage. The decrease in
the percentage of loss during thawing may be
attributed to the increased moisture content,
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which improves the meat's water-holding
capacity and reduces the loss during freezing
storage for different periods (Muhammed |,
2018). Table (2) refer the effect of adding
nisin and the synthetic antioxidant (BHA) on
Thiobarbituric Acid (TBA) value, Peroxide
value (PV), and Free Fatty Acid (FFA)
percentage in minced frozen chicken meat. A
highly significant decrease (P<0.01) was
observed in the value of TBA for the T4
treatment compared to the control treatment,
with values of 0.85 compared to 1.49 mg
malondialdehyde/kg meat. This was followed
by the T3 treatment, which did not differ
significantly from the T2 treatment, followed
by the T5 treatment on day 0. The T4
treatment continued to show a significant
decrease (P<0.05) in the 15-day storage period
compared to the T5 and T1 treatments, while
the T2 and T3 treatments did not differ
significantly from each other or the other
treatments. In the 30-day storage period, a
highly significant decrease (P<0.01) was
observed for treatments T3 and T4 compared
to the control treatment, as well as treatments
T2 and T5, which did not differ significantly
from each other. The decrease in TBA value
may be attributed to the role of nisin and the
synthetic antioxidant as preservatives, which
contribute to extending the shelf life of meat
and reducing nutritional loss. This is similar to
the case of adding oils and powders of some
medicinal herbs to meat, which are natural
antioxidants with high efficacy in preventing
fat oxidation and achieving lower values of
TBA and PV (Chrpova' et al.,2010). The
increase in TBA value with longer storage
periods may be due to the occurrence of lipid
oxidation processes, which is a suitable and
clear indicator of oxidative rancidity due to the
action of enzymes that hydrolyze fats,
resulting in the production of ketones and
aldehydes (Al-Rubeii et al.,2022). It appears
that all the addition treatments did not exceed
the  maximum  allowable limit  for
malonaldehyde values (2 mg malonaldehyde/
kg meat) according to FSIS (Chrpova' et al.,
2010). Regarding the peroxide value (Pv),
Table (2) shows a significant decrease
(P<0.01) in the value of this parameter in favor
of treatment T4 compared to the control
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treatment, with values of 0.58 compared to
0.95 milliequivalents/kg meat, followed by
treatment T3, which did not differ significantly
from treatment T2, and then treatment T5 at
day 0. Treatment T4 continued to exhibit a
significant decrease during the 15day storage
period compared to the control treatment, with
values of 9.61 compared to 1.26
milliequivalents/kg meat, respectively.
Treatment T3 did not differ significantly from
treatment T2 during this period, and there was
no significant difference between treatments
T2 and T3. Treatment T4 also continued to
show a significant decrease during the 30 day
storage period compared to the control
treatment, with values of 0.62 compared to
1.97 milliequivalents/kg meat, followed by
treatment T3, which did not differ significantly
from treatment T2, and treatment T5 (0.01%
BHA) did not differ significantly from
treatment T2 either. The increase in peroxide
value with prolonged storage period is an
indicator of lipid oxidation, and the addition of
different levels of nisin has maintained the
quality of frozen chicken meat, thereby
increasing its shelf life. All addition treatments
did not exceed the maximum allowable limit
(10 milliequivalents/kg meat) according to
FSIS (2000). Regarding the levels of free fatty
acids (FFA), Table 2 also shows no significant
differences between all the nisin and BHA
addition treatments and the control treatment,
despite their decrease in the O day period.
Additionally, a significant decrease (P<0.01)
in the value of this parameter was observed in
favor of treatment T4 compared to the control
treatment and treatment T5, with values of
0.23% compared to 0.57% and 0.51%,
respectively. Treatment T3 did not differ
significantly from treatment T2, and there was
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no significant difference between treatments
T2 and T3 during the 15day storage period.
Treatment T4 continued to show a significant
decrease during the 30 day storage period
compared to the control treatment and
treatment T5, with values of 0.25% compared
to 0.61% and 0.57%, respectively. Treatment
T4 also did not differ significantly from
treatment T2, and treatment T3 did not differ
significantly from treatment T2 either, and
there was no significant difference between
treatment T3 and treatment T5. The decrease
in the percentage of free fatty acids may be
due to the effect of nisin and the synthetic
antioxidant in breaking the oxidative reactions
chain . On the other hand, the increase in the
percentage of free fatty acids with prolonged
storage period may be attributed to the
increased activity of fat-degrading enzymes
such as lipolytic enzymes, lipase, and
phospholipase produced by bacteria that
degrade fats. This enzymatic activity leads to
the hydrolysis of triglycerides and the release
of free fatty acids, contributing to the
formation of undesirable odors and the
deterioration of meat flavor as the storage
period increases, as indicated by some studies
(Al-Rubeii ,2009). None of the addition
treatments exceeded the allowed limit of free
fatty acid percentage (1.5%) according to the
Iragi Central Organization for Standardization
and Quality Control (2006). Previous studies
by Mula and Al-Rubeii (2023) indicated that
the addition of different treatments of nisin,
potassium sorbate, and sodium lactate to
refrigerated minced beef contributed to a
significant increase in pH value and a decrease
in peroxide value and free fatty acid
percentages compared to the control treatment
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Table 2. shows the effect of adding nisin and the synthetic antioxidant (BHA) on the thiobarbituric
acid (TBA) value, peroxide value (PV), and free fatty acid (FFA) percentage of frozen minced
chicken meat

. 1 Storage period (days)
Traits Treatments® 0 15 30
TBA T1 a0.02 1.49+ 0.04 a+1.57 0.02 al.66+
(Mg of T2 0.04¢+1.02 0.11 ab1.35+ 0.05al.51+
malonaldehyde T3 0.01 cd0.94+ 0.02 ab1.23+ 0.07 b1.23+
kg meat) T4 0.03 d0.85+ 0.24 a0.95+ 0.06 b1.17+
T5 0.07 b1.35+ 0.04g1.48+ 0.04 al.56+
Level of s N sk
significant
T1 0.01 a0.95+ 0.02 al.26+ 0.03 a+1.97
POV T2 0.01c0.68+ 0.10 ¢0.78+ 0.01 bc0.91+
(mequivalent/kg T3 0.03 ¢cd0.61+ 0.01 cd0.65+ 0.10 cd0.77+
meat) T4 0.04 d0.58+ 0.02 d0.61+ 0.01 d0.62+
T5 0.02b 0.85+ 0.02 b0.94+ 0.03 b0.95+
Level of st s s
significant
T1 0.060.32+ 0.01 a0.57+ 0.01 a0.61+
T2 0.31+0.08 0.06 b0.35+ 0.02 bc0.46+
FFA( %) T3 0.224+0.02 0.03 bc0.24+ 0.04 ¢d0.38+
T4 0.21+0.02 0.02 c0.23+ 0.01 d0.25+
T5 0.31+0.07 0.01a0.51+ 0.09 ab0.57+
Level of NS o o
significant

Treatment :T1 without any addition (control), T2 addition of nisin by 150 mg/kg of meat, T3 addition of nisin by 155 mg/kg

of meat, T4 by addition of nisin by 160 mg/kg of meat, T5 by addition of BHA by 0.01% ,

The different letters within the

same column indicate significant differences between the means of the treatments within the same storage period . * indicates
a significant difference at the (P<0.05) level ** indicates a significant difference at the (P<0.01) level , NS indicates no

significant difference.

Figure (1) shows the effect of adding nisin and
the synthetic antioxidant (BHA) on the total
bacterial count of frozen minced chicken meat.
A significant decrease (P<0.05) was observed
for treatments T3 and T4 compared to the
control treatment, with values of 4.06 and 3.64
log CFU/g of meat, respectively, compared to
6.48 log CFU/g for the control treatment,
followed by treatments T2 and T5 at day O.
Treatments T3 and T4 continued to show a
significant decrease (P<0.01) compared to the
control treatment, with values of 2.35 and 2.16
log CFU/g of meat, respectively, compared to
3.63 log CFU/g for the control treatment,
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followed by treatment T2, which did not differ
significantly from treatment T5 and showed no
significant difference between treatments T2
and T3 during the 15 day storage period.
Furthermore, there was no significant
difference between treatment T3 and treatment
T5. Treatments T3 and T4 continued to show a
significant decrease (P<0.01) in total bacterial
count compared to the control treatment and
the synthetic antioxidant treatment, with
values of 1.18 and 1.17 log CFU/g of meat,
respectively, compared to 2.11 and 1.39 log
CFU/qg, respectively, during the 30 day storage
period.
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Figure 1. shows the effect of adding nisin and the synthetic antioxidant (BHA) on the total bacterial
count of frozen minced chicken meat

Figure (2) refer the effect of the addition of
nisin and the industrial antioxidant (BHA) on
the rate of Psychrophiles bacterial numbers of
minced and frozen chicken meat, as decreased
significantly for treatment T5 compared to the
control treatment, with values of 3.02 log
CFU/g of meat compared to 5.84 log CFU/g,
followed by the effect of nisin addition in
treatment T4, which did not differ significantly
from treatment T3, and the latter did not differ
from treatment T2 at day 0. Additionally, a
significant decrease (P<0.05) was observed for
treatment T4 compared to the control

584 4.17bc
4.84b

55¢cd
3.02d

rate of psycrophilic bacterial
numbers )log cycle/g meat)
= = =] w = (9] (=]

1.89%a

treatment, with values of 0.92 log CFU/g
compared to 1.89 log CFU/g, and similar
values were observed for treatments T2, T3,
and T5, which did not differ significantly from
each other or from the control treatment during
the 15 day storage period. Furthermore, the
nisin addition treatments continued to show a
significant decrease (P<0.01) compared to the
control treatment and the BHA addition
treatment (T5), with values of 0.08, 0.08, and
0.07 log CFU/g, respectively, compared to
1.08 and 0.78 log CFU/g, respectively, after 30
days of storage for the meat.

1.29ab
1.52ab 0.92b 0.07b

1.17ab 1,085 0-08P 0.78a

- 0.08b '

15 30

storage period(day)

BT1:0 mT2:150m/k

T3:155m/k mT4:160m/k  mT5:0.01% BHA

Figure 2. shows the effect of adding nisin and the synthetic antioxidant (BHA) on the total
Psychrophiles count of frozen minced chicken meat

Figure (3) shows the effect of adding nisin and
the synthetic antioxidant (BHA) on the total
coliform count of frozen minced chicken meat.

A significant decrease (P<0.01) was observed

for treatment T4 compared to the control
treatment, which recorded the highest value
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(4.78 log CFU/g of meat). Treatment T4
showed similar effects to treatments T3 and
T5, which did not differ significantly from
each other or from treatment T5 at day O.
However, there were no significant differences
among all the nisin and BHA addition
treatments and the control treatment, despite
their decrease in values in favor of the addition

treatments during the 15 day storage period.
Furthermore, a significant decrease was
observed for all nisin addition treatments
compared to the control treatment and
treatment T5, with values of 0.06, 0.03, and
0.01 log CFU/g, respectively, compared to
1.02 and 0.71 log CFU/g, respectively, after 30
days of storage

- 5 2.67c
2 3.40hc
5 & 1 3.19bc
o]
0 -
i : 16427 076
ES — 1242 1 025 0060 %0
o u 0.81a  ~ 0.71a
% 0 1 0.03b
0% u
% o 0
@ s}
S 0 15 30
=
c storage period(day)

BT1:0 WT2:150m/k

T3:155m/k  WT4:160m/k WT5:0.01% BHA

Figure 3. shows the effect of adding nisin and the synthetic antioxidant (BHA) on the total coliform
count of frozen minced chicken meat

The decrease in bacterial count can be
attributed to the inhibitory effect of nisin
powder, as it is a natural antimicrobial with
inhibitory and bactericidal effects on
susceptible bacteria and other types (Mula ,
2023). This is achieved by increasing the
sensitivity of the bacterial cell wall.
Additionally, nisin affects the penetration of
cell membranes by influencing electron
transfer, nutrient absorption, protein and DNA
synthesis, and enzymatic activity of the cells.
It is also used as a method of biological
preservation (Zeliha et all.,2016). It was
observed that the total bacterial count was
within the limits allowed by the Central
Agency for Standardization and Quality
Control (7 log CFU/g of meat) in 2006.
Piskernik et al.,(2011) demonstrated that the
use of natural antimicrobials such as nisin and
rosemary extract was effective in reducing
Campylobacter bacterial counts by 2 log
CFU/g of chicken meat stored at a
refrigeration temperature of 8°C. Based on the
results of this study, it can be concluded that
nisin powder can be successfully used to
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inhibit bacterial growth, preserve the quality of
frozen chicken meat, and extend its shelf life
by adding it as a natural preservative instead of
synthetic compounds, while improving its
quality characteristics .

CONCLUSION

This study leads us to conclude that adding
niacin to minced chicken meat contributes to
extending it's shelf life without unacceptable
changes in its quality characteristics .
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