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Abstract:
The current study aimed to use two types of organic acids, sodium lactate and tri 
sodium citrate, for the purpose of prolonging the storage life of the fresh chicken 
breast meat. Chicken samples were treated with different concentrations of these 
acids by spraying and immersing. The samples T1 and T3 were treated using sodium 
lactate 2% (dipping and spraying) respectively, while T4 and T5 treatments using 
sodium lactate 4% (immersing and spraying) respectively, T6 and T7 treatments 
using tri sodium citrate 1% (dipping and spraying) respectively, and T8 and T9 
treatments using tri sodium citrate 2.5% (dipping and spraying) respectively. Each 
meat sample was treated with those organic acids for 10 minutes, then the samples 
were kept refrigerated at 4 ° C for different storage periods (0, 1, 3, 5, and 7) days. 
During storage time, chemical, microbial and sensory tests were conducted. On 
the seventh day of storage, treatment T1 recorded the highest PH value, while T6 
and T9 gave the lowest PH values. During the same period, T9 and T7 recorded 
the lowest count of total bacteria, while T1 achieved the highest number of total 
bacteria. For psychrotroPHic, T4 performed less well than T1, T6, T8 and T9, which 
recorded the highest count of bacteria. In terms of sensory evaluation, there were 
non-significant differences between the studied traits except in color. The study 
concluded that sodium lactate and tri sodium citrate can be used to treat chicken 
breast meat to prolong its storage time in the fridge.
Key words: Sodium lactate, Tri sodium citrate, Chicken breast meat, Storage 
period.

Introduction:
 Poultry now occupies the second rank in the world meat production, after pork. At the same time, the 
marketing of poultry has been greatly diversified with a significant increase in portions and processed 
products (Scheuermann, 2003). In addition to cheap prices compared to red meat, chicken meat has a 
high nutritional value, low cholesterol and saturated fatty acids level, which are the main reasons for 
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arteriosclerosis, and heart diseases due to the deposition in the blood vessels (FAO, 1992).  Poultry 
meat pass many market channels starting with slaughtering process, bleeding (which is the starting 
point for microbial contamination), storage, marketing in shops, which lead to increasing the microbial 
load and lead to spoilage (Michael, 2000). The method to preserve poultry meat from deterioration is 
by keeping it in low temperature, it could be refrigerating for short period, while it can be frozen for 
several months (FSIS, 1995). Despite the hygiene measures applied during processes starting from 
slaughtering to packaging, pathogenic bacteria can gain access to the meat and proliferate. Shelf-life 
of refrigerated fresh muscle foods is determined mainly by microbiological and PHysical qualities 
during storage and handling (Chen and Shelef, 1992). Researchers have shown significant reduction 
of microbes on fresh meat carcass surfaces after the use of an acetic acid spray (Bacon et al., 1999; 
Cutter, 1999). The acetic acid is generally recognized as safe substance with no upper limit of daily 
intake for humans (FAO, 1965). Substantial increases in the occurrence of food poisoning outbreaks 
and commercial requirements to extend the safe, high quality shelf-life of food have focused attention 
on decontamination system (Islam et al., 2008; Canibe et al., 2001). Microbial contamination can 
reduce the quality of fresh meat, shorten its shelf- life and cause economic losses and health hazards. 
The use of chilling, freezing as well as organic acids and their salts have been investigated for the 
preservation of beef, lamb and other types of meat (Hudha et al., 2010; Chueachuaychoo et al., 2011;  
Perumalla et al., 2012).  In this study two different concentrations of sodium lactate and tri sodium 
citrate were used to treat chicken breast fillets via two methods, spraying and immersing, then to 
study PH, microbial content and sensory evaluation during different storage periods.
Material and methods:
A total of 15 broilers were collected from local market. Breasts were removed, deboned, skinned 
and stored (± 2 h) until treatment preparation was completed. Raw chicken breasts were cut into 100 
gm pieces. Each treatment group consisted of pieces of raw chicken breast. Prepared raw chicken 
was maintained in the refrigerator at 4°C. After collection of samples, bacteriological analysis and 
sanitary quality determination were performed (0 day).   Then each piece was randomly subjected to 
one of treatments: 1: Control (distilled water), 2: sodium lactate 2% by immersion, 3: sodium lactate 
2% by spraying, 4: sodium lactate 4% by immersing, 5: sodium lactate 4% by spraying, 
6: tri sodium citrate 1% by immersing, 7: tri sodium citrate 1% by spraying, 8: tri sodium citrate 2.5% 
by immersion, 9: tri sodium citrate 2.5% by spraying. All concentrations were mixed in a beaker and 
stirred for 5 min with aseptic techniques. Each treatment was replicated 4 times. After all treatments 
were prepared, the treatment solution was mixed with the raw breast for 10 min, then dried and kept 
at 4ºC refrigeration by wrapping with commercially available polyethylene bags. Then at 1st, 3rd , 5th 
and 7th days of storage, PH analysis,  bacteriological analysis and organoleptic quality determination 
were performed.
PH measurement were done according to Naveena and Mendiratta, (2001).
Microbiological tests (Bacterial profile) (USDA/ FSIS, 1998) were measured aseptically, 25 ± 0.1 g 
of the sample had been weighted, transferred into a sterile blender jar, then 225 ml sterile PHosPHate 
buffer was added and blended at high speed for two minutes, to get 1:10 dilution. The foam was 
permitted to settle, and then 10 ml of the blended 1:10 dilution was pipetted into a 90 ml dilution 
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blank to make 1:100 dilutions. The procedure had been repeated to prepare serial dilutions of 10,3- 
4-10, etc. All dilutions were shaken 25 times in a one-foot arc. 
Total plate count: According to (AOAC 966.23 C, 1995).
PsychrotroPHic bacterial count: According to (APHA, 1992).
Sensory evaluation: The procedures of examinations were as per the recommendations of ISO (1995).
Statistical analysis: The XL Stat program for windows was used to study factors examined (treatments 
and periods) of the traits. Duncan multiple ranges used to compare the significancy between means 
(p< 0.05) (Steel et al., 1996).
Results and Discussion:
PH values:
The Table (1) shows PH means values of fresh chicken breast meat for 9 treatments of the five storage 
periods. The results show that there were significant differences among the treatments in most periods 
of study, in the first day (0 days, before treatment) the highest PH value recorded in T8 (5.750), while 
the lowest mean value recorded was in T4, and T2 (5.450 ,5.450 respectively). In 1st day of study the 
highest mean values of PH recorded in T9 and T3 (5.650, 5.650 respectivel), while the lowest mean 
value recorded in T4 (4.950). In 3rd day of stprage there were no significant differences among all 
treatments. In 5th day of study the highest mean value of PH recorded in T1(5.900), and the lowest 
mean value recorded in T3 (5.500,). In 7th day of study the highest means value of PH recorded in 
T1 (7.150), while the lowest mean value recorded in T6 (5.525). In terms of storage period for each 
treatment, T7 showed the highest mean value of PH compared with 0, 1, 3 and 5 day of study, while 
the highest mean values was recorded in T8 in in the first day and 3rd of study, while for T9 the highest 
value recorded in 5th day of study. Table (1) show the differences among the fresh chicken breast 
meat before treated, these differences could be due to the stress factors before slaughtering, which 
resulted in less lactic acid formation (Berri, 2000), or bad handling of the chicken before slaughtering 
(Owens & Sam, 2000). The results of PH values of fresh breast meat agree with the studies of Qiao 
et al., (2002) and   Wattanachant et al., (2004), which stated that the range of PH of poultry breast 
muscle was  5.766.10-, while PH values were lower than those recorded by Smith (2002), who stated 
that poultry meat breast muscle had PH of 5.84. Zhu et al., (2009) demonstrated that SL helped to 
maintain stable PH during storage periods, and that this observation was possible due to its buffering 
capability.  Acidity (PH values) of all samples slightly increased with the storage time (P≤0.05). 
An increase in PH may be attributed to the increase in volatile bases caused by bacterial activity 
(Cann et al., 1983). Benjakul et al., (2002) showed that the decomposition of nitrogenous compounds 
caused increase in PH. The uses of sodium lactate and tri sodium citrate causes decrease or blocked 
increase of PH values in treated meat.  The low PH values of samples treated with sodium lactate 
and tri sodium citrate may have altered the growth of spoilage microorganisms, hence, extending 
the microbial shelf life of the product (Al-Sheddy et al., 1999). Ali, (2010) recorded PH values in 
chicken carcasses stored at chilling conditions for 0 , 2 , 4 and 6 days as 6.00 , 6.21 , 6.80 and 7.20 
respectively. 
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Table 1.  Effect of sodium lactate and tri sodium citrate on PH value of chicken breast.

Periods (day)
Treatment

7th5th3rd1st0
  7.150 a

A
5.900 a

B
5.550 a

B
5.350 cd

B
5.550 bc

BT1Control

6.800 ab
A

5.850 ab
B

5.700 a
B

4.950 e
C

5.450 c
BCT2IM

2%

SL

6.300 bcd
A

5.500 c
B

5.600 a
B

5.650 a
B

5.550 bc
BT3SP

6.400 bc
A

5.600 bc
BC

5.700 a
B

4.950 e
D

5.450c
CT4IM

4%
6.650 ab

A
5.550 c

B
5.500 a

B
5.450 bc

B
5.550 bc

BT5SP

5.420 e
A

5.665 abc
A

5.500 a
B

5.300 d
C

5.650ab
AT6IM

1%

SC

5.800 cde
A

5.615 bc
B

5.500 a
B

5.300 d
C

5.600 ab
BT7SP

5.650 de
AB

5.525 c
B

5.750 a
A

5.575 ab
B

5.750 a
AT8IM

2.5%
5.525 e

BC
5.775 abc

A
5.450 a

C
5.650 a

AB
5.700ab

AT9SP

-Means have different lower-case at the same column and upper-case at the same row are significantly different at (p < 0.05). 
IM: Immersion, SP: Spraying.

 Total plate count:
The total plate counts mean values of fresh chicken breast meat storage for seven days under 
refrigeration are shown in Table (2). In the first day (before treated with organic acids), there were no 
significant differences among treatments. All treatments recorded TPC mean values within standard 
levels of Iraqi quality regulations fresh poultry meat (ICOSQC- IQS 2270/4, 2006) that specified the 
SPC of fresh poultry between 105- 107 CFU/g meat. In 1st day of experiment, there were significant 
differences among treatments, the lowest TPC mean values recorded in T1 (1.0 × 103  CFU/g meat), 
while the highest TPC mean values recorded in T3 (7.5 × 103  CFU/g meat). In 3rd day of experiment, 
results show there were significant differences among most of treatments, the lowest TPC mean 
values recorded in T3 and T5 (2.5 × 103  CFU/g meat), while the highest TPC mean value recorded 
in T6 (30.5 × 103  CFU/g meat).  In 5th day of experiment, the lowest TPC mean value recorded in 
T3 (13.0 × 103  CFU/g meat), while the highest TPC mean value recorded in T1 (270.0 × 103  CFU/g 
meat). There were significant differences among treatments.  In 7th day the lowest TPC mean value 
recorded in T9 (65.0 × 103  CFU/g meat), while the highest TPC mean values recorded in T1 (309.0×105 
CFU/g meat), and T1, which differ significantly compared with the other treatments. All treatment 
except T1 recorded TPC mean values within standard levels of Iraqi quality regulations fresh poultry 
meat (ICOSQC- IQS 2270/4, 2006), when compared to the TPC mean values within same treatment 
at different periods of experiment (Table 2). The conclusion is that there were significant differences 
between treatments at the end of the experiment (7th day), and over the periods. 
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The 7th day recorded highest TPC mean value as compared to other periods of the experiment. The 
total microbial counts of food products not only reflect handling history, state of decomposition or 
degree of freshness, they may in some instances reflect the sanitary quality of the foods 
(Dickens et al., 1992). The determination of total viable bacteria effectively evaluates the hygienic 
quality of foods (Anower et al., 2004). Results of total plate counts at the first day (Table 2) show 
that there were no significant differences among treatments, and these may be related to that breast 
meat came from same sources. Study of Petrová et al., (2013) found that initial Total Viable Count 
(TVC) of chicken fillets of ca. 2.96 log CFU.g-1 (day 0), and indicates acceptable quality gave limit of 
acceptability for poultry products of 107 cfu.g-1(Senter et al., 2000). Mohizea et al. (1994) observed 
the initial total viable count (log

10 
cfu/cm

2 
), which ranged from log 3.8 to 5.5 with a mean of 

log 4.67. Pornaem et al., (2005) reported that spoilage of fresh poultry usually begins after 5 to 7 
days of refrigerated storage, while, chicken produced by small facility is expected to be 35- days 
of storage. All treatments had TPC within standard levels of Iraqi quality regulations fresh poultry 
meat (106- 107 CFU/g) (ICOSQC- IQS 2270/4, 2006). After meat treatment with two types of organic 
acids (sodium lactate, and tri sodium citrate), results show there were significant reduction in TPC 
as compared to T1 (control), especially in T7 (SC 1% spraying), and T9 (SC 2.5% spraying), which 
recorded 78×103 and 65×103 CFU/g respectively. These counts indicated lower load than that of the 
control group, indicating the decontamination effect of the organic acid (Taher et al., 2012). 
Xiong et al., (1998) sprayed chicken skin with lactic acid in two concentrations; 1 and 2% for 30 
second at room temperature, and determined 2.3 and 2.2 log reduction in total aerobic bacterial counts, 
as reported by Tosun and Tamer (2000) aerobic bacteria counts of chicken carcasses reduced by 
1.259 and 2.502 log CFU per carcass after treatment with 1% and 3% lactic acid (4ºC) respectively. 
Significant reduction in the initial aerobic plate count had been also verified in chicken after dipping 
in lactic acid and tri sodium phosphate (Okolocha and Ellerbroek, 2005; Deumier, 2006; 
Del Río et al., 2007). Lactic acid treatment has been also shown to result in increased shelf life of 
fresh poultry meat during refrigerated storage (Zeitoun and Debevere, 1992). Morshedy and Sallam (2009) 
recorded the total plate count in chicken carcasses stored at 4ºC for 0, 4, 6, days as 5.13, 6.87, 7.4 log 
10 CFU/g meat respectively. Al-Rubaie et al., (2007) recorded that the standard plate count of broiler 
meat stored at 4°C  for 0 , 3 , 6 days were 6.2 ,  6.5, 6.8 log/ gm meat respectively. The highest total 
bacteria count was recorded in chicken breasts without skin (fillets), 4.22 ± 0.84 log10 cfu/g on day 
1, 4.65 ± 0.74 log10 cfu/g on day 3, and 5.14 ± 0.86 log10 cfu/g on day 6 of storage (Kozačinski et 
al., 2012). The significant reduction of total plate count in breast meat treated with SC and SL may be 
related to lower PH values in this treatment and this noted by other researcher that the low PH value 
had an influence on bacterial growth (Jay et al., 2005), may be similar to the observation of Francois 
(2004), who reported that the decontamination effect of a solution was very much correlated with the 
PH of that solution and the chicken meat and skin PH variation.
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Table 2. Effect of sodium lactate and tri sodium citrate on Total plate count (CFU/g meat) of chicken 
breast

Periods(day)Treatment

7th5th3rd1st0TREAT

309.0×105a
A

270.0 × 103a
B

13.5 × 103bcd
B

1.0 × 103b
B

3.5 × 103a
BT1control

298.5103× b
A

217.5 × 103a
B

34.5 × 103a
C

2.5 × 103b
D

3.0 × 103a
DT2IM

2%

SL

123.0 × 103 b
A

13.0 × 103c
B

2.5 × 103 d
C

3.0 × 
103ab

C

4.0 × 103 
a
C

T3SP

169.5 × 103 b
A

29.0 × 103bc
B

7.5 × 103cd
B

4.0 × 
103ab

B

5.0 × 103a
BT4IM

4%
136.0 × 103 b

A
106.5 × 103b

A
2.5 × 103d

B

3.5 × 
103ab

B

3.5 × 103a
BT5SP

225.0 × 103 b
A

84.0 × 103bc
B

30.5 × 103 a
B

3.0 × 103 
ab
B

3.0 × 103 
a
B

T6IM

1%

SC

78.0 × 103 b
A

41.0 × 103 bc
AB

27.0 × 103 ab
B

7.5 × 103 a
B

2.5 × 103 
a
B

T7SP

144.0 × 103b
A

76.5 × 103bc
AB

20.5 × 103abc
B

2.0 × 103b
B

2.0 × 103a
BT8IM

2.5%
65.0 × 103 b

A
30.0 × 103bc

B
19.0 × 103abc

BC

4.0 × 
103ab

C

1.5 × 103a
CT9SP

Means have different lower-case at the same column and upper-case at the same row are significantly different at (p < 0.05). 
IM: Immersion, SP: Spraying.

Psychrotrophic bacterial count:
Table (3) shows psychrotrophic count (CFU/g meat) mean values of fresh chicken breast meat treated 
with two organic acids storage for seven days treated by sodium lactate and tri sodium citrate and 
stored for seven days. Before treated fresh chicken breast with the two organic acids (0 day), there 
no significant differences among treatments, the lowest psychrotrophic count mean values of fresh 
chicken breast meat recorded in T2,T5, T6 and T8 (0.5×102 CFU/g meat for all), while the highest 
psychrotrophic count mean values of fresh chicken breast meat recorded in T1, T8 and 
T9 (1.5×102 CFU/g meat for all). There are no standard Psychrotrophic bacterial count limits in 
Iraqi quality regulations to be compared with (ICOSQC, 2000; ICOSQC, 2006). After 1st day 
of experiment, results show that there were no significant differences among all treatments. The 
lowest psychrotrophic count mean value recorded in T3 (0.5×102 CFU/g meat), while the highest 
psychrotrophic count mean value recorded in T8 (3.5×102 CFU/g meat). In 3rd day, results show there 
were significant differences among treatments. 
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The lowest psychrotrophic count mean value recorded in T6 (3.5×102 CFU/g meat), while the highest 
psychrotrophic count mean value recorded in T1 (70×102 CFU/g meat). In 5th day, Table (4) shows 
there were significant differences among treatments. The lowest psychrotrophic count mean value 
recorded in T9 (36.5×102 CFU/g meat), while the highest psychrotrophic count mean values recorded 
in T1 (217×102 CFU/g meat). At the end day of experiment (7th day), results show that there were 
significant differences among treatments. The lowest psychrotrophic count mean value recorded 
in T4 (154×102 CFU/g meat), while the highest psychrotrophic count mean values recorded in T1, T6, 
T8 and T9 (250×102, 234×102, 243.5×102 and 232.5×102 CFU/g meat respectively). When compared 
the psychrotrophic count mean values within same treatment at different periods of experiment (Table 4). 
The results at end of experiment (7th day) clarified significant difference among other periods. The 
7th day recorded highest psychrotrophic count mean value compared to other periods of experiment. 
The Psychrotrophic values were lower than total aerobic bacterial count (Tables 2, and 3), which may 
belong to that, the samples were bought fresh and the products did not stay for long periods in shops 
and markets, so the psychrotrophic bacteria did not have enough time to increase (Jay et al., 2005). 
Results show that treated chicken breast meat by dipping in 4% sodium lactate causes in lower 
psychrotrophic bacterial counts (T4) when compared to other treatments, Hwang and Beuchat 
(1995) decontaminated the chicken skin with lactic acid and determined a 1 log/cm3  reduction of 
psychrotrophic bacterial counts. Results show that psychrotrophic bacterial count at the 7th day differs 
significantly with other storage periods for most treatments (Table 3). As reported in the present study 
several authors had reported, that lactic acid treatment retarded the growth of pschrotrophic flora of 
chicken parts during refrigeration storage (Hwang and Beuchat, 1995, Serap et al., 2011).  Some strains 
of species that fall into the indicator organism’s categories (such as certain coliforms and Enterobacter 
from the family Enterobacteriaceae) are Psychrotrophic, and can multiply on refrigerated raw poultry 
carcasses and products (ICMSF, 1986). Some of pathogenic and food poisoning microorganisms are 
also Psychrotrophic in nature like Salmonella species, StaPHylococcus, E.coli, Listeria. (Sams, 2001; 
Mead, 2004; Jay et al., 2005). In food quality it’s important to count the psychrotrophic bacteria, 
because any increase may lead to more pathogenic bacterial isolation and identification (USDA /FSIS, 
1998). Significant reduction in the initial psycrotrophic count and Enterobacteriaceae count had been 
also verified in chicken after dipping in lactic acid and tri sodium phosphate (Okolocha and Ellerbroek, 
2005; Deumier, 2006; Del Río et al., 2007). Under normal aerobic packaging conditions, the shelf life 
of refrigerated meat is limited by the growth, and biochemical activities of aerobic, psychrotrophic 
strains of bacteria (Lambert et al., 1991). Chemical decontamination prior to packaging can be used 
to extend the shelf life of fresh meat.
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 Table (3): Effect of sodium lactate and tri sodium citrate on PsychrotroPHic (CFU/g meat) of 
chicken breast.

Periods(day)Treatment

7th5th3rd1st0TREAT
250×102 a

A
217×102 a

A
70×102 a

B
2×102 a

C
1.5×102 a

CT1Control

225.5×102 ab
A

92×102 bc
B

53×102 b
BC

1.5×102 a
C

0.5×102 a
CT2IM

2%

SL

182×102 abc
A

132×102 abc
A

27×102 cd
B

0.5×102 a
B

1×102 a
BT3SP

154×102 c
A

78×102 bc
B

14×102 de
C

1.5×102 a
C

1×102 a
CT4IM

4%
164.0×102 bc

A
99×102 bc

B
5.5×102 e

C
1.5×102 a

C
0.5×102 a

CT5SP

234×102 a
A

93×102 bc
B

3.5×102 e
C

2×102 a
C

0.5×102 a
CT6IM

1%

SC

212.5×102 abc
A

202.5×102 a
A

27.5×102 cd
B

1×102 a
B

1.5×102 a
BT7SP

243.5×102 a
A

147.5×102 ab
B

35×102 c
C

3.5×102 a
C

0.5×102 a
CT8IM

2.5%
232.5×102 a

A
36.5×102 c

B
24.5×103 cd

C
2×102 a

D
1.5×102 a

DT9SP

-Means have different lower-case at the same column and upper-case at the same row are significantly different at (p < 0.05). 

IM: Immersion, SP: Spraying

Sensory evaluation:
 Table (4) show the sensory traits of fresh chicken breast treated with sodium lactate and tri sodium 
citrate storage under refrigeration. For the period one (before treated), there were no significant 
differences among 9 treatments for color, flavor-aroma, tenderness and juiciness, while there were 
significant differences between treatments for over all acceptability. In terms of  color, the highest 
mean value recorded in T8 (3.800), while the lowest mean value recorded in T4 (2.800), which 
achieved lower scores according to Cross et al., (1978). For the flavor and aroma, Treatments T7, T8 
and T9 recorded the highest values, 4.800 for each one, while the lowest mean values recorded in T2 
and T4 (3.400 and 3.400 respectively). According to Cross et al., (1978), all treatments had acceptable 
score. For tenderness, the highest mean values recorded in T9 and T1 (4.00 and 4.00 respectively), 
while the lowest value recorded in T3 (2.600), which is a low score according to Cross et al., (1978). 
For juiciness, the high mean value recorded in T9 (3.400), and the lowest mean value recorded in T4 
(2.200), which is the unacceptable score according to Cross et al., (1978). For the overall acceptable, 
the highest mean value recorded in T9 (4.400), while the lowest mean value recorded in T2 (2.600), 
which is the lower score according to Cross et al., (1978). At the end of experiment (7th day) (Table 
4), in terms of color, there were significant differences among treatments, the highest mean values 
recorded in T8, T7 and T6 (4.400, 4.400 and 4.400 respectively), while the lowest mean value recorded 
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in T4 (3.400). According to Cross et al., (1978), all treatment had acceptable scores.  For the flavor–
aroma, there were significant differences among treatments, the highest means values recorded in T9, 
T8, T7 and T6 (5.00 for all), while the lowest mean value recorded in T1 (3.00), which is the lowest 
score according to Cross et al., (1978).  For tenderness, there were significant differences among 
treatments, the highest mean value recorded in T8 (4.400), while the lowest mean value recorded 
in T3 (2.800), which is the lowest score according to Cross et al., (1978).  For juiciness, there were 
significant differences among treatments, the highest mean value recorded in T8 (2.600), while the 
lowest mean value recorded in T5. All treatments recorded lower or unacceptable score according to 
Cross et al., (1978). For over all acceptability, there were significant differences between treatments, 
the highest mean values recorded in T9 and T8 (4.200 for both), while the lowest value recorded in 
T1 (2.600), which is a low score according to Cross et al., (1978).
When compared between sensory traits in two periods (Table 4), there were no significant differences 
for all traits except color, and only color differ significantly between two periods in T3, T6 and T7, 
while the color in 7th day recorded more acceptable score. To determine the effects of sodium lactate 
and tri sodium citrate on sensory properties, cooked chicken breast meat was subjected for sensory 
evaluation. The use of any decontamination intervention to reduce microbial load without reducing 
sensory quality, thus the sensory studies are imported when an antimicrobial procedure is evaluated 
(Del Rio et al., 2007). According to Table (4) results show that T5 (control) differ significantly among 
T6, T7, T8 and T9 for over all acceptability, while no significant differ recorded among other treatment. 
Other study recorded same results, similarly, Van Der Marel et al., (1988) who found no effect of 
lactic acid on the meat of broiler. Sensory traits of sodium lactate treatment (except T3) recorded same 
similar (p>0.05) to score of control treatment. Results of color showed that T4 treatment differ among 
treatments of T6, T7 and T8. Color is important sensory characteristics of meat due to its impact on 
purchasing decision of consumers (Fletcher, 1999). The effect of organic acid on the sensory qualities 
of meat and poultry was studied by a number of researchers, Dickens and Whiltmore (1997) did not 
observe any differences in skin appearance of chicken carcasses due to acetic treatment. Snijders et 
al., (1985) determined that lactic acid at the concentration did not affect the sensory properties such 
as color and flavor, also Ugar et al., (1995) had mentioned that dipping of chicken carcasses in lactic 
or acetic acid solution did not make a change in skin color and taste.
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Table 4. Sensory evaluation of refrigerated chicken breast treated with sodium lactate and tri sodium citrate
Periods(day)

Treatment
7th  day 0 day

Overall-
acceptabilityjuicinessTendernessFlavor-

aromacolorOverall-
acceptabilityjuicinessTendernessFlavor-

aromacolor

2.600 c
A

2.200 a
A

3.200 ab
A

3.000 b
A

4.000 ab
A

2.800 bc
A

3.200 a
A

4.000 a
A

3.800 a
A

3.400 a
AT1control

3.000  abc
A

2.000a
A

4.200 a
A

4.000 ab
A

3.600 ab
A

2.600 c
A

2.800 a
A

3.000 a
A

3.400 a
A

3.200a
AT2IM

2%

SL

3.800 ab
A

2.400 a
A

2.800 b
A

4.800 a
A

4.000 ab
A

3.000 bc
A

2.400 a
A

2.600 a
A

3.800 a
A

3.200a
BT3SP

3.000 abc
A

2.200a
A

3.200 ab
A

4.000 ab
A

3.400 b
A

2.800 bc
A

2.200 a
A

3.400 a
A

3.600 a
A

2.800a
AT4IM

4%
2.800 bc

A
1.800a

A
3.400 ab

A
4.400 a

A
3.800 ab

A
3.400 abc

A
2.800 a

A
4.000 a

A
3.400 a

A
3.600a

AT5SP

4.000 a
A

1.600a
A

3.600 ab
A

5.000 a
A

4.400 a
A

4.000 ab
A

3.000 a
A

3.800 a
A

4.200 a
A

3.400a
BT6IM

1%

SC

4.000 a
A

2.200 a
A

3.600 ab
A

5.000 a
A

4.400 a
A

4.000 ab
A

2.800 a
A

3.400 a
A

4.800 a
A

3.600a
BT7SP

4.200 a
A

2.600 a
A

4.400 a
A

5.000 a
A

4.400 a
A

3.800 abc
A

2.400 a
A

3.400 a
A

4.800 a
A

3.800a
AT8IM

2.5%
4.200 a

A
2.000a

A
4.200 a

A
5.000 a

A
4.20 ab

A
4.400 a

A
3.400 a

A
4.000 a

A
4.800 a

A
3.600a

AT9SP

-Means have different lower-case at the same column and upper-case at the same row are significantly different at (p < 0.05). IM: 

Immersion, SP: Spraying.

Conclusion: 
The treated fresh chicken breast meat with sodium lactate and tri sodium citrate can be used for 
increasing shelf life of breast meat. The tri sodium citrate, and spraying treatments recorded better 
results than other organic acid and immersion treatments. 
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الملخص
هدفــت الّدراســة الحاليــة إلــى اســتخدام نوعيــن مــن األحمــاض العضويّــة همــا: الكتــات الصوديــوم، وثالثــي 
ســترات الصوديــوم، بغــرض إطالــة فتــرة التخزيــن للحــم صــدر الّدجــاج الطــازج، حيــث عوملــت عيّنــات لحــم 
الّدجــاج بتراكيــٍز مختلفــة مــن هــذه األحمــاض بطريقتــي الــرش والغمــر. وّزعــت العينــات عشــوائياً كمــا يلــي: 
العينــة الشــاهد T1 (مــاء مقطــر)، المعاملتــان T2 وT3 عوملتــا باســتخدام الكتــات الصوديــوم بتركيــز %2 
(غمــر ورش) علــى التوالــي، والمعاملتــان T4 وT5 اســتخدم فيهــا الكتــات الصوديــوم بتركيــز 4% (غمــر 
ورش) علــى التوالــي، واســتخدم ثالثــي ســترات الصوديــوم بتركيــز 1% للمعاملتيــن T6 و T7 (غمــر ورش) 
ــر  ــز 2.5% (غم ــوم بتركي ــي ســترات الصودي ــن T8 وT9 بثالث ــت المعاملتي ــراً عومل ــي، وأخي ــى التوال عل
ــم حفظــت  ــق، ث ــّدة 10 دقائ ــة لحــم بالحامــض العضــوي المحــّدد لم ــت كل عيّن ــي. عومل ــى التوال ورش) عل
ــرة  ــالل فت ــام. خ ــن (0، 1، 3، 5، و7) أي ــن التخزي ــة م ــراٍت مختلف ــرارة ᵒ 4م لفت ــة ح ــى درج ــد عل بالتبري
ــات. فــي اليــوم الســابع مــن الخــزن  ــة، والحســيّة للعيّن ــة، والميكروبيّ التخزيــن أُجريــت الفحوصــات الكيميائيّ
ــان T6 و T9 أقــل قيمــة PH، وخــالل المــّدة  ــى قيمــة PH بينمــا أعطــت المعاملت ــة T1 أعل ســّجلت المعامل
نفســها ســّجلت المعاملتــان T9 وT7 أقــل عــدد للبكتريــا الكليّــة، وأعطــت المعاملــة T1 أعلــى عــدد للبكتريــا 
الكليــة، واختلفــت هــذه المعاملــة معنويـّـاً عــن بقيــة المعامــالت. وفيمــا يخــص البكتريــا المحبـّـة للبــرودة أعطــت 
المعاملــة T4 أقــل تعــداد للبكتريــا مقارنــة مــع المعامــالت T1 و T6 و T8 و T9 التــي ســّجلت أعلــى تعــداد 
للبكتريــا. أّمــا بخصــوص التقييــم الحســي فلــم يســّجل فــروق معنويــة بيــن الّصفــات المدروســة باســتثناء صفــة 
الّلــون. وبنــاًء علــى مــا ذكــر يمكــن اســتخدام الكتــات الصوديــوم وثالثــي ســترات الصوديــوم لمعاملــة لحــم 

صــدر الدجــاج إلطالــة مــدة خزنــه بالتبريــد.
الكلمات المفتاحية: الكتات الصوديوم، ثالثي سترات الصوديوم، لحم صدر الدجاج ، فترة التخزين.


