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 The present study was aimed to evaluate the effect of Trisodium phosphate (TSP), fresh 
ginger rhizome extract (GE) and their mix on some microbiological properties of chicken 
meat. The chicken carcasses samples were collected after evisceration processes and before 
coming in to the immersion chiller, from the production line of private automatic poultry 
slaughter-house in Dhamar city, Yemen. The chicken `s carcasses were divided into four 
treatment groups and control: The G-I was acts as control (3 carcasses), G-II (6 carcasses), 
G-III (6 carcasses) and G-IV (3 carcasses) were dipped in 3 and 5% ginger extracts, 6 and 
8% TSP solutions and mix of TSP (6%) and ginger extract (3%) respectively. 
Measurements were taken before and post treatment at 0, 48 and 72 hrs. at 4±1˚C. The 
results showed a significant reducing(P<0.05) in populations of total bacteria counts and 
Staphylococcus by 0.85 and 0.79 log cfu/ml in treated group with 8% TSP; while, in treated 
groups with 6%, 8% TSP and with the mix of (3% GE + 6 % TSP) caused a significant 
reduction in Salmonella counts by 0.82, 1.05 and 0.89 log cfu/ml respectively. Changes in 
microbial loads during cold storage indicated that chicken meat group treated with 8% TSP 
resulted in a significant reduction in total bacterial counts by 3.45 log cfu/ml compared to 
control group 4.36 log cfu/ml after 48 hrs. of storage at 4±1˚C; while, Salmonella count 
was significantly reduced by 2.46 log cfu/ml as compared to control 3.78 log cfu/ml after 
72 hrs. of storage at 4±1˚C. In conclusion, Trisodium phosphate, ginger, and Trisodium 
phosphate and ginger in combination at different concentration exhibited antibacterial 
activities in reduction of bacterial counts and load on chicken meat. Trisodium phosphate 
compound showed more efficacy compared to ginger extracts. The treatments of chicken 
meat with TSP, GE and their mix increased the shelf life of the meat. Further studies are 
needed to study the effect of other plant extract on microbiological properties of chicken 
meat. 

. 

. 
INTRODUCTION
The consumption of poultry meat is increasing around 
the world, due to it is a low in fat, rich in protein and 
low price (OECD/FAO, 2021; Wang et al., 2023; 
Henchion et al., 2014; Bordoni and Danesi, 2017). In 
addition, several key factors contribute to chicken's 
dominance in the global meat market, including 

affordability, nutritional value, palatability, and ease of 
preparation (Petracci, 2022; Shaltout et al., 2023). In 
spite of, the relative safety and nutritional value of fresh 
chicken meat, its physicochemical properties make it 
prone to microbial spoilage. As it is exposed for 
microbial contamination from various sources (Al-
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Maaqar et al., 2023). The presence of foodborne 
pathogens in poultry represents a significant thrseat to 
the poultry meat industry due to huge economics caused 
by these organisms. These pathogenic bacteria, 
naturally present in the gut of chickens, can contaminate 
the meat during processing the carcasses in plants, 
posing a serious health risk to consumers (Maharjan et 
al., 2019; Tahir et al, 2024). The common pathogenic 
bacteria associated with poultry are Salmonella, 
Campylobacter, Staphylococcus aureus, E. coli, and 
Listeria, (Bhaisare et al., 2014). Some treatments are 
applying for poultry carcasses to improve the 
microbiological quality parameters such as the 
treatment with sodium chloride, sodium lactate, 
Trisodium phosphate and plant extracts. Several plants 
extracts are used against the bacterial activities on 
poultry meat such as rosemary, garlic, pineapple and 
ginger extracts, (Khaled, 2016; Hmiadei et al., 2010).  
    Ginger contains some volatile compounds 
such as α-pinene, borneol, camphene, and linalool, 
which are responsible for antimicrobial activities, 
(Nychas and Skandamis, 2003; Sa-Nguanpuag et al., 
2011). The major pungent components of ginger are 
gingerone and gingerol, which have strong inhibitory 
activity against pathogenic bacteria (Park et al., 2008). 
The ginger essential oil contains amounts of phenolic 
compounds i.e. eugenol, shogaols, zingerone, 
gingerdiols and gingerols, which might be responsible 
for antimicrobial potency (Singh et al., 2008). 
   In previous studies, the dipping of slices spent 
hen breasts in 3 and 5% ginger solution with added 2% 
of salt and stored for 24 hrs at 4˚C showed a significant 
reduction in population of total bacterial count by 4.83 
and 4.16 log cfu/g, respectively, compared to control 
6.20 log cfu/g (Zangana and Aljami, 2010). The 
Treating camel meat chunks with 30% ginger extract by 
spraying reduced the total bacterial count and 
Staphylococcus aureus count to 3.1 × 10⁵ and 2.5 × 10² 
cfu/g, respectively, compared to the control counts of 
7.8 × 10⁵ and 8.6 × 10² cfu /g, while after 3 days of 
storage at 4±1˚C the total bacterial count and 
Staphylococcus aureus counts were reduced to 7.9 x105 
and 5.1 x 102 cfu/g compared to the counts in control 
5.2 x 106 and 2.4 x 103 cfu/g respectively (Abdeldaiem 
and Ali, 2014). 
    Trisodium Phosphate (TSP) is generally 
known as safe by the US (FDA) and has been approved 
by USDA-FSIS at levels of 8-12% as an antimicrobial 
agent on raw chilled poultry carcasses that have been 
passed for wholesomeness (Capita et al., 2002). 

Carcasses are either spray or dip in TSP solution for up 
to 15 sec at 13 -17˚C (Federal Register, 1994). 
    Treatment of poultry carcasses with TSP was 
effective in reducing populations of food-borne 
pathogens including Salmonella, Campylobacter, 
Escherichia coli O157:H7, Listeria  and Staphylococcus 
aureus as well as spoilage bacteria including 
Pseudomonas and Lactobacillus (Ledesma et al., 1996; 
Capita et al., 2002). The dipping of chicken breast 
samples in 5%, 8% and 10% TSP solutions for 15 min 
at room temperature 25˚C cause a reducing in the 
aerobic plate count and Staphylococcus counts to 7.69, 
6.32, 5.69, 3.56, 3.32 and 2.07 log cfu/g compared to 
control 8.2 and 4.30 log cfu/g, respectively (Hemmat et 
al., 2016).  
    In light of the growing need for safe and 
healthy food and to limit the proliferation of 
microorganisms that cause meat spoilage, improving 
meat quality has become essential. This can be achieved 
by reducing or eliminating microorganisms, whether 
they cause spoilage or deterioration of chicken meat. 
Therefore, the aim of this study was to investigate the 
effect of Trisodium phosphate (TSP) and fresh ginger 
rhizome extract (Zingiber officinale) extract at different 
concentration on total counts and load of 
Staphylococcus and Salmonella of chicken meat under 
refrigerated storage. 
 
MATERIALS AND METHODS 
 
Samples Collection  
  A total of eighteen fresh whole chicken carcasses (30–
35 days old and weight of 1100 to 1200g) were 
randomly, Yemen. Chicken were slaughtered by 
butcher (bled for 2.22 min), scalded for 1.36 min at 
58˚C and mechanically de-feathered for 53 sec. All 
selected from the production line of private automatic 
poultry slaughter-house in Dhamar city. Carcasses were 
collected after the evisceration processes and before 
coming in to the immersion chiller. 
 
Preparation of chemical solutions and plant extracts 
Trisodium phosphate (TSP) 

Trisodium phosphate 98% (made in China) was 
purchased from a local market in Sana'a, Yemen. TSP 
was used to prepare 6 % and 8% solutions in sterile 
water. 

 
Ginger extract 
    Ginger extract was prepared according to the 
(Indu, et. al. 2006). Fresh ginger rhizomes (Zingiber 
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officinal) were purchased from a local market in 
Dhamar city, Yemen. The fresh ginger rhizomes were 
cleaned, peeled, sliced and washed in sterile water. In 
order to obtain aqueous extract of the ginger rhizomes, 
100g of washed ginger rhizome was crushed using 
mortar, then blender was used to obtain ginger extract. 
After then, the extract was filtered through filter paper 
and sterilized by using a syringe filter (made in 
Taiwan). This extract was considered as the 100% 
concentration of the extract. The concentrations of 3% 
and 5% were made by diluting the concentrated extract 
with appropriate volumes of sterile water. The extracts 
were prepared fresh before each trail. 
 
Experimental design and measurements 
The chicken`s carcasses were divided into four 
treatment groups and control as following: The group-I 
was acts as control (3 carcasses), group -II (6 carcasses), 
group -III (6 carcasses) and group -IV (3 carcasses) 
were received treatment through dipped in 6 and 8% 
TSP solutions, 3 and 5% ginger extracts, and mix of 
TSP (6%) and ginger extract (3%) respectively for 15 
min. at 18±2˚C.  

After treatments, the carcasses were removed 
from the solutions, rinsed with sterile water to remove 
residual solutions, and drained for 5 -10 min. The 
carcasses were packed separately in sterile polyethylene 
bags and stored at 4±1˚C for 48 and 72 hrs. 
Measurements were taken before and post treatment at 
0, 48 and 72 hrs. at 4±1˚C. The results were expressed 
as log cfu/ml of rinse.  

 
Microbiological analysis 
The microbial counts of the carcasses were assessed 
according to the (Roberts and Greenwood, 2003; 
Simmons et al., 2003). The carcass rinse method was 
used as technique for microbiological analysis. The 
technique in brief, carcasses were shaken for 1-2 min in 
500 ml of sterile water in sterilized polyethylene bags 
(41×41 cm). Twenty-five ml of the rinsing solution was 
transferred to 225 ml of sterile buffered peptone water 
and shaken to homogenate carefully. A series of 
decimal dilutions were made with buffered peptone 
water from this solution, for the microbiological 
analysis.  

 
Total bacteria counts 
The total bacterial counts were determination by poured 
method and plate count agar (Himedia Laboratories Pvt. 
Ltd, India). One ml of the series of decimal dilutions 
was poured in petri dishes and molten media was added 

then incubated at 37˚C for 24±2 hrs. under aerobic 
conditions. 
 
Staphylococcus counts 

Staphylococcus counts were determined as 
described above for total bacterial counts except that 
media culture were Baird-Parker Agar (Himedia Labs. 
Pvt. Ltd, India).  

 
Salmonella spp. counts 
  Salmonella count were determination by 
poured plate and decimal dilution using Selenite 
Cysteine Broth with sodium chloride solution (0.9%). 1 
ml of decimal dilutions was poured in petri dishes and 
Salmonella and Shigella agar (SSA) was added 
(Himedia Labs. Pvt. Ltd, India). The petri dishes were 
incubated at 37˚C for 24±2 hrs. Colonies with black or 
black center were counts. 
 
Estimate of microbial load reduction  
Microbial counts were transformed to log10 cfu/ml 
values. The reduction of microbiological load was 
calculated according to following formula: 
Reduction % (log10 cfu/ml) = W1 – W2 
Where:   W1: microbial counts before treatment, W2:  
microbial counts after treatment 
 
Statistical Analysis 
Microbial counts were transformed to log10 cfu/ml 
values. The data were subjected to analysis of variance 
with a confidence level of (P < 0.05) and expressed as 
the mean ± and standard deviation. The comparisons 
among mean values were carried out by using Duncan’s 
comparison test.  The SPSS Statistics Version 22.0 
software was used for data analysis. 

RESULTS AND DISCUSSION 
Effect of TSP, GE and their mix on microbiological 
properties 
 
Reduction of the microbial load in chicken meat 
    Table 1. Shows the treatments results of raw 
whole chicken meat with TSP, GE, their mix and 
reduction of total bacterial counts of Staphylococcus and 
Salmonella.  
The treatment of chicken meat with 8% TSP solution 
exhibited a significant reduction (P ≤ 0.05) in total 
bacteria and Staphylococcus counts compared to other 
treated groups.  The total bacterial counts (TBC) and 
Staphylococcus counts were reduced to 0.85 and 0.79 log 
cfu/ml respectively. The treatment with 6% TSP, 3 and 
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5% GE and their mix solution caused a reducing in the 
total bacterial counts and Staphylococcus counts. The 
TBC and Staphylococcus counts were reduced to 0.72, 
0.17, 0.25, 0.78, 0.67, 0.18, 0.29 and 0.72 log cfu/ml in 
(6%) TSP, (3 and 5%) GE and their mix respectively.   

Treatment of raw chicken carcasses at 
concentrations of 6 and 8% TSP and mix of GE +TSP 
showed a significant reduction (P ≤ 0.05) on Salmonella 
counts compared to GE treated groups. These counts 
were reduced to 0.82, 1.05 and 0.89 log cfu/ml in (6 and 
8%) TSP and mix of (GE +TSP), respectively, while they 
were reduced to 0.1 and 0.21 log cfu/ml in in group 
treated with 3 and 5% GE extract respectively. 

The results of this study indicated that the treated 
groups with 8%TSP showed the highest reductions on 
Salmonella counts, TBC and Staphylococcus counts 
respectively. The effect of TSP may be due to its high 
pH (about11 -12) and ionic strength, which can influence 
the reduction in bacterial counts. The current results are 
in agreement either in complete or partially with findings 
of other workers in different geographical regions in the 
world for example: Lillard (1994; Lillard (1994) in USA; 
Sampathkumar et al., (2003) in Canada; Capita et al., 
(2002) in France; Bin Jasass (2008); Sudarshan et al., 
(2010; Capita et al., (2000); Abdeldaiem and Ali (2014); 
Hemmat et al., (2016); Singh, (2016); Selvan and 
Mendiratta (2019); Uysal et al., (2020);) who studied the 
effect of TSP, Ginger and their mixture in reduction of 
microbial load/counts of on Salmonella and 
Staphylococcus counts chicken meats in different 
concentrations and temperature conditions and reported  
TSP, Ginger and their mixture reduced significantly the 
total bacterial counts and  Staphylococcus and 
Salmonella counts. However, the findings of present 
result disagreeing with findings of Hutton et al., (1991); 
Zingano and Aljami (2010). The contrary or consistent 
between current results and findings of above studies 
could be attributed to the period of dipping in treatments 
solutions, addition of salt to treatments solutions, pH, 
and processing techniques used. 
 
Effects of treatments in microbial load of chicken meat 
during cold storage 
 
Total bacterial count of chicken meat during cold 
storage 
    Table 2. Shows the results treatments of raw 
whole chicken meat with TSP, GE and their mix on total 
bacterial count during cold storage. The treatments at 
concentration of 8% TSP solution exhibited a significant 
reduction (P ≤ 0.05) on total bacterial counts compared 

to control group. These counts were reduced to 3.35 and 
3.45 log cfu/ml with 8%TSP solution; while the count in 
control was 4.32 and 4.36 log cfu/ml after 0 and 48 hrs. 
of storage at 4±1˚C, respectively. The treatments at 
concentrations of 6% TSP and the mix of (GE +TSP) 
showed a significant reduction (P ≤ 0.05) in TBC in 
treated group compared to control group. These counts 
were reduced to 3.54 and 3.52 log cfu/ml TSP and mix 
of (GE +TSP) respectively, while the count in control 
was 4.32 log cfu/ml after 0 hrs. of storage at 4±1˚C.  

Treatment of raw chicken carcasses with 6 and 
8% TSP, 3 and 5% GE and their mix solutions resulted 
in a reduction in the total bacterial counts of treated 
groups compared to control. These counts were reduced 
to (3.71and 3.45), (4.41and 4.33) and (3.68) log cfu/ml, 
in treated group respectively, while the count in control 
4.48 log cfu/ml after 72 hrs of storage at 4±1˚C. 
However, TBC were reduced to (3.69), (4.30 and 4.26) 
and (3.65) log cfu/ml in groups treated with (6%) TSP, 
(3 and 5%) GE and their mix, respectively, while in 
control was 4.36 log cfu/ml after 48 hrs of storage at 
4±1˚C. in addition, the counts were reduced to 4.16 and 
4.10 log cfu/ml in groups treated with (3 and 5%) GE 
solution respectively, after 0 hrs of storage. The higher 
reduction observed in the group treated with 8% TSP, 
this may due to the higher concentration used, period of 
storage and processing technique used. 

Similar studied have been carried out on the 
treatments effect of TSP and GE on total microbial load 
of chicken meat during cold storage by many workers 
(Kim et al., (1994); Okolocha and Ellerbroek (2005); 
Capita et al (2000) ; Del Río et al., (2007); Abdeldaiem 
and Ali (2014); Khaled (2016); Abdel-Naeem et al., 
(2022) and researched to similar results. However, the 
results findings reported by Babatunde and Adewumi 
(2015) were in discrepancy with above mentioned 
findings. The reasons behind varying effects of TSP and 
GE on TBC could be attributed to several factors 
including contact time, TSP and ginger concentrations, 
application method, temperature, and exposure period of 
storage. 

 
Staphylococcus count of chicken meat during cold 
storage 
 The results in Table 3. Shows the effects of 
treatments by TSP, GE and their mix on Staphylococcus 
bacteria count of raw whole chicken meat during cold 
storage. The treatments with both (6 and 8%) TSP, (3and 
5%) GE and their mix solution showed a reducing in 
Staphylococcus counts but not significant (P<0.05) 
compared to control group. These counts were reduced 
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from 3.75, 4.24 and 3.89 log cfu/ml in the control to 
(3.12 and 2.86), (3.55and 3.48) and (3.05), (3.49 and 
3.12), (4.03and3.94), (3.48), (3.58 and 3.20), (3.77and 
3.69) and (3.52) log cfu/ml in (6 and 8%) TSP, (3and 
5%) GE and their mix after 0, 48 and 72 hrs of storage at 
4±1˚C respectively. 

These results indicated that the samples treated 
with (8%) TSP showed a highest reduction in the 
numbers of Staphylococcus after 48 hrs of storage at 
4±1˚C. Similarly, Ledesma et al., (1996) studied the 
effect of TSP, GE and their mix on Staphylococcus 
bacteria count of chicken meat during storage on 
Staphylococcus counts and reported that the dipping of 
chicken wings in 10% TSP for 15 sec. at 10˚C caused a 
significant reduction on Staphylococcus aureus count by 
80.33% and 54.45% respectively after overnight storage 
at 4 and 10˚C.  Abdeldaiem and Ali, (2014) also reported 
that the treating of camel meat chunks with 30% ginger 
extract by spray caused a reducing in the Staphylococcus 
aureus count to 2.5 x 102 and 5.1x102 cfu/g, compared to 
control 5.1 x 102 and 2.4 x 103 cfu/g after 0 and 3 days 
of storage at 4±1˚C, respectively.  

 
Salmonella spp. of chicken meat during cold storage. 
   Table 4. Shows the results treatments of raw 
whole chicken meat by TSP, GE and their mix for 
reduction Salmonella count during cold storage. The 
treatment at concentration of 8% TSP solution showed 
a significant decrease (P ≤ 0.05) in population of 
Salmonella compared to control group. These counts 
were reduced to 2.45 and 2.46 log cfu/ml; while, the 
count in control was 3.55 and 3.78 log cfu/ml after 0 
and 72 hrs respectively of storage at 4±1˚C. There were 
no significant differences ( P<0.05) in the population of 
Salmonella in chicken meat treated group with 8% TSP 
compared to the control after 48 hrs. of storage at 

4±1˚C. This count was reduced from 3.8 log cfu/ml in 
the control to 2.69 log cfu/ml in 8% TSP treated group. 
The treatments at the concentrations of 6%TSP, 3 and 
5% ginger and their mix exhibited reduction in 
Salmonella counts. These counts were reduced from 
3.55, 3.8 and 3.78 log cfu/ml in control group while; 
2.75, (3.48 and 3.4), (2.68), (3.09), (3.56 and 3.51), 
(3.01), (3.28), (3.64 and 3.54) and (3.17) log cfu/ml in 
groups treated with 6% TSP, 3 and 5%) ginger and their 
mix respectively after 0, 48 and 72 hrs of storage at 
4±1˚C. The higher reduction of Salmonella in chicken 
meat treated group with 8% TSP may be attributable to 
the increased concentration of TSP used and the storage 
period.  

In this context Kim et al., (1994) reported that the 
dipping of chicken carcasses inoculated with high levels 
of salmonellae in 10 % TSP solution at either 10 or 5˚C 
for 15 sec and stored for 6 days at 4˚C caused a significant 
reduction on Salmonella count by1.6 and 1.8 logs on day 
1 and day 6 of cold storage respectively. They conclude 
that the difference in log reductions between the first day 
and the six days of storage may be due to the supports the 
residual effect of TSP on bacterial reduction during six-
day storage at 4˚C. Fabrizio et al. (2002) reported that the 
reductions of Salmonella typhimurium were 0.9 log10 and 
2.17 log10 cfu/ml at both 0 and 7 days of storage at 4˚C 
respectively, when half carcasses were spray washed with 
10% TSP for 45 min (85 psi, 25˚C, 15 sec). Ledesma et 
al., (1996) reported that the dipping of chicken wings in 
10% TSP for 15 sec at 10˚C showed a significant 
reduction on Salmonella typhimurium count by 93.45% 
and 62.42% after overnight storage at 4 and 10˚C, 
respectively. 
 
 

 
 
Table 1. Effect of Trisodium phosphate, Ginger extract and their mix on microbial load reduction on chicken 
meat 

Reduction(log cfu/ml) 
TSP Ginger GE+ TSP 

6% 8% 3% 5% 3 %+6% 

Total bacterial count 0.72 ± 0.41abc 0.85 ± 0.25c 0.17 ± 0.25 a 0.25 ± 0.34ab 0.78 ±0.17bc 

Staphylococcus 0.67 ± 0.08ab 0.79 ± 0.55b 0.18 ± 0.08 a 0.29 ± 0.28ab 0. 72 ± 0.09ab 

Salmonella 0.82 ±0.40b 1.05 ± 0.03b 0.10 ± 0.06 a 0.21 ± 0.01 a 0.89 ± 0.27b 

* Different letters mean significant differences within a column (P ≤ 0.05) 
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Table 2. Effect of Trisodium phosphate, Ginger extract and their mix on total bacterial counts of chicken 
meat during storage 

Treatments Concentrations 
Storage time (hrs.) 
0 48 72 

Control - 4.32 ± 0.54 c 4.36 ± 0.19 b 4.48 ± 0.58 a 

TSP 
6% 3.54 ± 0.58 ab 3.69 ± 0.74 ab 3.71 ± 0.96 a 
8% 3.35 ± 0.21a 3.45 ± 0.22 a 3.45 ± 0.12 a 

Ginger 
3% 4.16 ± 0.19 bc 4.30 ± 0.1 b 4.41 ± 0.23 a 
5% 4.10 ± 0.33 abc 4.26 ± 0.48 b 4.33 ± 0.48 a 

Mix 3% G + 6% TSP 3.52 ± 0.43 ab 3.65 ± 0.37 ab 3.68 ± 0.52 a 
* Different letters mean significant differences within a column (P ≤ 0.05). 
 

 
Table 3. Effect of Trisodium phosphate, Ginger and their mix on Staphylococcus bacteria counts of chicken 
meat during storage 

Treatments Concentrations 
Storage time (hrs.) 
0 48 72 

Control - 3.75 ± 0.22 a 4.24 ± 0.72 a 3.89 ± 0.95 a 

TSP 
6% 3.12 ± 0.19 a 3.49 ± 0.99 a 3.58 ± 1.23 a 

8% 2.86 ± 0.50 a 3.12 ± 0.55 a 3.20 ± 0.92 a 

Ginger 
3% 3.55 ± 0.57 a 4.03 ± 0.15 a 3.77 ± 0.4 a 
5% 3.48 ± 1.09 a 3.94 ± 0.57 a 3.69 ± 0.52 a 

Mix 3% G + 6% TSP 3.05 ± 0.04 a 3.48 ± 0.07 a 3.52 ± 0.04 a 
* Different letters mean significant differences within a column (P ≤ 0.05). 

 
 

Table 4. Effect of Trisodium phosphate, Ginger and their mix on Salmonella spp. counts in chicken meat 
during storage 

Treatments Concentrations 
Storage time (hrs.) 

0 48 72 

Control 0.0 3.55 ± 0.37 b 3.8 ± 089 a 3.78 ± 0.68 b 

TSP 
6% 2.75 ± 0.1 ab 3.09 ± 0.45 a 3.28 ± 0.36 ab 
8% 2.45 ± 0.32 a 2.69 ± 0.49 a 2.46 ± 0.7 a 

Ginger 
3% 3.48 ± 0.15 b 3.56 ± 0.15 a 3.64 ± 0.38 b 
5% 3.4 ± 1 b 3.51 ± 0.99 a 3.54 ± 0.58 ab 

Mix 
3% G + 
6%TSP 

2.68 ± 0.22 ab 3.01 ± 0.19 a 3.17 ± 0.75 ab 

* Different letters mean significant differences within a column (P ≤ 0.05). 
 

CONCLUSIONS AND RECOMMENDATIONS 
    Trisodium phosphate, ginger, and Trisodium 
phosphate and ginger in combination at different 
concentration exhibited antibacterial activities in 
reduction of bacterial counts of chicken meat. Trisodium 
phosphate compound showed more efficacy compared to 
ginger extracts. The treatments of chicken meat with TSP, 
GE and their mix increased the shelf life of the meat. 

Further studies are needed to study the effect of other 
plants extract on microbiological properties of chicken 
meat.  
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  الملخص 

الصوديوم ᢝ فوسفات 
ᡵᣍبثلا المعاملات   ᢕᣂتأث تقيᘭم   ᣠإ الدراسة  الطازج  (Trisodium Phosphate) هدفت  الزنجبᘭل   ومستخلص جذور 

(Fresh Ginger Rhizome Extract)   الخواص ᗷعض   ᣢع  Total bacterial count, Staphylococcus and(   المكروᗖيولوجᘭةومᗫᖂجهما 
Salmonella counts .الماءᗷ دᗫ ᢔᣂحوض الت ᣠل دخولها إᘘع الأحشاء وقᖂعد مرحلة نᗷ ائح الدجاج من خط الانتاجᗷللحوم الدجاج. تم جمع عينات ذ (  

  3منت الأوᣠ ضت   )،، الثالث، والراᗷعة (الثانᘭة  معالجة الأوᣠ) وثلاث مجموعات  السᘭطرة (  قسمت ذᗷائح الدجاج اᣠ أرᗖــع مجموعات: شملت مجموعة 
ᢝ محالᘭل تحتوي عᣢ    ) المعالجة  (مجموعات  تم معاملة ذᗷائح الدجاج   . عᣢ التواᢝᣠ   ذبᘭحة   3و   6و  6عᣢ    ة والراᗷع  ة ذᗷائح، والثانᘭة والثالث

ᡧᣚ الغمرᗷ3  %
ᢝ فوسفات الصوديوم8% و 6و (GE) % من مستخلص الزنجبᘭل5و

ᡵᣍمن ثلا % (TSP)   جهماᗫᖂوم(GE %3+ TSP %6)    قة عند درجة حرارة    15لمدةᘭدق
ᗫد عند  ±2 18 ᢔᣂالتᗷ نᗫᖂعد المعاملات وأثناء التخᗖل وᘘائح الدجاج قᗷلذ ᢝ ᢔᣍكروᘭعد  1± 4˚م. تم إجراء العد المᗷ ساعة. أظهرت النتائج حدوث    72و   48˚م

معنوي(  (   )P<0.05انخفاض  العنقودᘌة  والمكورات  الᝣلᘭة  ᗫا  ᢕᣂكتᘘال أعداد   ᢝ
ᡧᣚStaphylococcus count, total bacterial count  مقدارᗷ  (0.85  

ᢝ العينات المعاملة ᗷـ  لو  (  0.79و
ᡧᣚ (ةͭملᘭ8خل  %TSP  ـᗷ نما المعاملةᚏ8% و 6، ب  %TSP  ) ــــج منᗫᖂ3وم% GE+6  %TSP  ᢝ

ᡧᣚ انخفاض معنوي ᣠأدت ا (
ᢝ  لو ( 0.89و 1.05و 0.82) ᗷمقدار Salmonella countأعداد السالمونᘭلا (  ᢔᣍكروᘭالحمل الم ᢝ

ᡧᣚ ᢕᣂما أشارت نتائج دراسة التغ . ᢝᣠالتوا ᣢةͭمل) عᘭخل
ᗫد إᣠ أن المعاملة ᗷـ   ᢔᣂالتᗷ لحوم الدجاج خلال الخزن ᢝ

ᡧᣚ8  %TSP   مقدارᗷ ةᘭلᝣا الᗫ ᢕᣂكتᘘأعداد ال ᢝ
ᡧᣚ انخفاض معنوي ᣠةͭمل) مقارنة  و (ل  3.45أدت إᘭخل

 ᢝانت   ᡨᣎطرة الᘭعينة السᗷ4.36    عدᗷ (ةͭملᘭلو خل)ن عند    48ᗫᖂمقدار  1±  4ساعة من التخᗷ اᗫᖔلا معنᘭنما انخفض عدد السالمونᚏةͭمل)    (لو   2.46˚م، بᘭخل
 ᢝانت  مقارنة ᗷعينة السᘭطرة   ᡨᣎعد   3.78الᗷ (ةͭملᘭلو خل)ن عند   72ᗫᖂان  1±4ساعة من التخ ᣠالصوديوم   فوسفات˚م.   خلصت هذه الدراسة ا ᢝ

ᡵᣍثلا  
الصوديوم  وفوسفات  والزنجبᘭل  ᢝ

ᡵᣍل  ثلاᘭات   معا   والزنجب ᡧ ᢕᣂك ᡨᣂوأعداد مختلفة  ب ᗫا  ᢕᣂكتᘘلل  ᢝᣢᝣال والعدد  السالمونᘭلا  أعداد  خفض   ᢝ
ᡧᣚ فعالᘭة  أظهرت   ،

ᡧ الجودة   ᢕᣌتحس ᣠما أدت إ ،ةᘌالم المكورات العنقودᘭةᘭيولوجᗖد، اظهرت    كروᗫ ᢔᣂالتᗷ ة الخزن ᡨᣂفوسفاتللحوم الدجاج خلال ف    ᡵᣂᜧالصوديوم أ ᢝ
ᡵᣍثلا

ᢝ هذه الدراسة. يوᗷ ᣔأجراء المᗫᖂد من الدراسات، لدراسة تأثᢕᣂ المستخلصات النᘘاتᘭة
ᡧᣚ استخدمت ᢝ ᡨᣎالمعاملات الأخرى الᗷ ة مقارنةᘭفعال    ᣢالأخرى ع

  للحوم الدجاج.   كروᗖيولوجᘭةᘭالم الخصائص 

   لحوم الدواجن، مستخلص الزنجبيل، الخواص الميكروبيولوجية، البولي فوسفات.الكلمات المفتاحية: 
 

 
 
 

 
 

 

 

 

 

 

 

To cite this article: Al-Taweel, FM and Alwaseai AM. 2024. Effect of Ginger Extract and Polyphosphate 
on Microbiological Properties of Chicken Meat. Yemeni Journal of Agriculture and Veterinary Sciences; 
5(2):23-31. 

31 


