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Introduction
Fish is a valuable part of human nutrition because of  

long chain (PUFAs) that are very useful due to their role 
in prevention of human cardiovascular (  & 
al,[1]; -
ter than beef and chicken meat because of their high marine 

-
 (CHURi 

& al, [3]). The expansion of the fast-food industry and the 
increased consumption of processed-meat products make it 

-

nutritional value, they have a short shelf-life,  due to the vast 
amounts of free amino acids and volatile nitrogen bases and 

-
ing highly susceptible to oxidation of unsaturated fatty ac-

shelf-life (  & al, [4]). The microbial activity is in-
volved  12 million tons of seafood sector by occurring food 
spoilage (  & al, [5]). To prevent and delay the 

and seafood, various synthetic antioxidants have been used. 

synthetic antioxidants, natural antioxidants have been uti-
lized as a promising source of antioxidants that delay oxi-

referring to their favorable action to scavenge free radicals 

 & al, [6]). Bagrus bayad is so abundantly 
represented in the river Nile. These are generally called cat-

Bagrus bayad and Bagrus docmac. They reach a length of 
-

tensively dispersed in river Nile and lakes. Recently, there 
has been increasing interest in the utilization of chemical 
preservatives to control microbial, oxidative and autolytic 

-
ganic acids are particularly suitable as they found naturally 

 & 

-
brane of bacteria and destabilizing of pH inside the cyto-
plasm causing disturbing of bacteria metabolic interaction 

structure inside the bacterial cell membrane (  & 

al, [9];  & al, [10]). Ascorbic acid can be used as 
an antioxidant agent to increase shelf life of processed food 
and conserves. This acid is a strong antioxidant and has a 

AU-
 & al, [11]). Besides the chemical and natural pre-

delay microbial activity and enzymatic bad action (ZHANG 

2) is an inert, 

fat in gas packaging. The use of N2 results in the reduction 

spoilage microorganisms ( , [13]). Therefore, 

Bagrus bayad

periodically during cold storage.

Materials and Methods 

Materials
Bagrus bayad

from river Nile near Motobus city, Kafr Elshiehk Governor-

to the Laboratory of Food Technology Department, Faculty of 
Agriculture, Kafrelshiekh University, in insulated cooler box-

-

-
tained from local market in Kafr El-Sheikh city. Ascorbic acid 
and tri-sodium phosphate (Merck Co., Germany) obtained 
from El-Gomhoria Com. Tanta city. 

Methods

-
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packed in high density polyethylene (HDPE) bags. T1 sub-
-

5 minutes dipping time according to (TAHERI & al, [14]), 
-

-

-

days and chemical, physico-chemical and microbial analysis 

-
-

Fillet%= 

Chemical analysis

-
tigated according to the AOAC, [15]). The moisture content 

-

by using the Micro-Kjeldahl method to determine the total 
nitrogen and multiply its value by the factor of 6.25; ether 
extract, in a Soxhlet apparatus using the petroleum ether (40 
-60 ºC) as a solvent; ash content by ashing in an electric 

Determination of pH

UK) according to method of (  & -
NAS, [16]). 

of (  & 
-

formed by standard alkali. 

Determination of trimethylamine nitrogen (TMAN)  

-
-

amines (AMC, [18]). 

determined colorimetrically by using the method published 
by (

Water holding capacity (WHC)

 [19], using 
Placom Digetal Planimeter (KP-90 N). 

Microbiological analysis 

-
dures (APHA, [20]) for total bacterial count (TBC) (30°C, 
3 days) and Psychrophilic bacteria (PCB) (7°C, 10 days) 

Preparation of samples 

-
ods for the microbiological examination of foods published 
by (APHA, [20]).

-
eral types of bacteria and yeast and mold counts. Samples 

Table 1.
Packaging condition Additives (%) Treatment

Air
Control (Untreated) T1Under vacuum

Nitrogen
Air

Ascorbic acid (AA) 0.5% T2Under vacuum
Nitrogen

Air Tri-sodium phosphate (TSP) 0.5% T3
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to APHA, [20]. 

B. Coliform bacterial counts 

crystal violet neutral red agar medium (MacConkey agar). 
oC for 4-5 days. The colo-

, [21]). 

oC. During incubation, 
-

ing around the colonies. Before recording the results, the 

counting proteolytic bacteria (SALEH, [22]). 

lipolytic bacterial content of the samples. Sterilized butter 
-

sulfate solution (20%) for10 min. Colonies appeared as blue 
counting lipolytic bacteria (Manual, [23]). 

E. Staphylococcus aureus:

-
ing surface planting on Baird-parker agar medium (ICMSF, 
[24]). 

F. Detection of Salmonella-Shigella

The detection of Salmonella
on method described by ( -

selective plating media.

G. Mold and yeast counts

-
cate plates at 25°C for 5 days ( , [21]). 

-
perienced panelists on the basis of a 10-point degree of each 

-
GELMAN 

acceptable, 4-3 for poor and 2-1 for very poor. The mean of 
the scores given by the panel represented the overall sensory 

Statistical analysis

) as reported by ( -
CHRAN, [27]).

Results and discussions 

Proximate composition of raw Bayad sh llets 
treated and untreated with ascorbic acid (AA) or 
tri-sodium poly phosphate (TSP): 

Mean values for the chemical analysis of untreated and 
-

79.7, 78.1, 15.3 and 5.9% (on dry basis), respectively. From 

-

than traditional meat particularly due to the presence long 
chain n-3 fatty acids and protein ( & al, [28]). 

the best chemical properties among of the other treatments. 
-

HAMED Bagrus bayad con-
tains 76% moisture, 18.48% crude protein, 3.17% crude fat 

 & al, [29]) 
reported that the yield of mince from Bagrus bayad

found by (  
[30]; -

acid (AA 0.5%) or tri-sodium phosphate (TSP 0.5%) at dif-
ferent packaging conditions on chemical composition during 

-
cant ( ) at zero time of storage, the initial pH values 
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) increase 

detected in control sample reached to value of 6.94 at the end 

of these (AA) and (TSP) as an antimicrobial agent so, it can 
-

croorganisms causes of food poisoning ( -
, [32]). The increase in pH values of all samples treated 

-
age period due to the protolytic enzymes that hydrolyzed 

by (KHALLAF
trend of those reported by (  & al, [34]). Total 
volatile basic-nitrogen (TVB-N) content: The impact of the 
individual tested control, ascorbic acid (AA) and tri-sodium 

-
ences (
samples (AA) and (TSP) and the control (untreated) at the 
beginning of storage. 

-

poly phosphate, respectively. During cold storage, the sig-

enzymes and microbial activity (
; KHALLAF, -

cant (
-

increase during the cold storage period. 
This may be due to the role of such chemical agents on 

agents (  & al, [35]). At the end of cold storage 
period, the TVB-N values for all samples except control did 
not exceed the acceptable limit stipulated and mentioned by 
EOS, [36]

favorable limit at the end of storage period (15 days). The 

micro-organisms and the formation tends to be increase at 

-

could be arranged descending according to the reduced 

reported by (  [30]; 
& al, [38]; , & al, [34]). Trimethylam-

and through the bacterial activity (SHAKILA& al, [39]). 

-

exceeded this limit at any time of cold storage. From Table 

-

acceptability limit set by (EOS, [36]) for TMNA values of 

Thiobarbeturic acid (TBA) value
-

noticed from Table 2 that immediately after preparation (at 
) 

-

-
creased ( -
spectively at the end of storage period (15 days). Therefore, 

) re-
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and cold storage period. 

Thus, the control sample considered spoiled at 5 days of 

mg MDA) spoiled at 15 days as reported by (SUMAN & 

rancid and (

Table 2.

Storage period (Day) Sale time (hour) Packaging 
condition

Treatment
Chemical 

parameters12 9 6 3 6 0
-- -- 76.5 77.2 78.0 79.7 Airc

Control (Untreated)B

Moisture (%)

-- -- 77.0 77.5 78.6 79.7 Vacuumb

-- -- 78.0 78.4 79.3 80.0 Nitrogena

-- 75.7 76.4 77 77.5 79.1 Airc

Ascorbic acid (0.5 %)C-- 76.0 76.7 77.3 78.0 79.3 Vacuumb

-- 76.4 77.2 78.0 79.2 79.9 Nitrogena

-- 76.2 77.0 78.0 79.2 80.0 Airb

Tri-sodium phosphate (0.5 %)A-- 77.4 78.2 79.0 79.5 80.1 Vacuumb

-- 78.1 79.3 80.0 80.6 80.1 Nitrogena

-- -- 76.7 77.2 77.6 78.1 Airc

Control (Untreated)A

Crude protein (%)

-- -- 77.2 77.4 77.9 78.2 Vacuumb

-- -- 77.3 77.7 78.2 78.4 Nitrogena

76.5 77.0 77.4 77.7 78.0 78.2 Airb

Ascorbic acid (0.5 %)AB76.8 77.2 77.5 77.9 78.1 78.3 Vacuumab

77.0 77.4 77.6 77.8 78.0 78.2 Nitrogena

76.7 77.1 77.3 77.6 77.8 78.0 Airc

Tri-sodium phosphate (0.5 %)B76.9 77.3 77.5 77.7 77.9 78.1 Vacuumb

77.0 77.3 77.7 78.0 78.2 78.4 Nitrogena

-- -- 14.7 15.0 15.2 15.3 Airc

Control (Untreated)A

Ether extract (%)

-- -- 14.9 15.1 15.2 15.3 Vacuumb

-- -- 15.0 15.2 15.3 15.4 Nitrogena

14.7 14.9 15.1 15.2 15.3 15.4 Airc

Ascorbic acid (0.5 %)A14.8 15.0 15.1 15.2 15.3 15.4 Vacuumb

14.6 15.0 15.1 15.2 15.3 15.4 Nitrogena

14.6 14.8 15.0 15.2 15.3 15.4 Airc

Tri-sodium phosphate (0.5 %)B14.7 14.9 15.1 15.2 15.3 15.4 Vacuumb

14.8 15.1 15.2 15.2 15.3 15.4 Nitrogena

-- -- 7.5 6.8 6.4 5.9 Aira

Control (Untreated)C

Ash content (%)

-- -- 7.4 6.8 6.2 5.9 Vacuumab

-- -- 7.3 6.7 6.3 5.9 Nitrogenb

7.8 7.6 7.2 6.7 6.3 5.9 Aira

Ascorbic acid (0.5 %)B7.7 7.3 7.0 6.6 6.3 5.9 Vacuumab

7.5 7.1 6.7 6.3 6.1 5.7 Nitrogenb

7.9 7.5 7.3 6.8 6.4 6.0 Aira

Tri-sodium phosphate (0.5 %)B7.8 7.4 7.2 6.8 6.3 6.0 Vacuumb

7.8 7.4 7.2 6.7 6.3 6.0 Nitrogenb

All values given are means of three determinations.
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-
-

sumers up to 15 days of storage. Finally, the obtained results 

and (TSP), respectively led to extension ( ) of their 

, [30]; UÇAK & al, [42]).

Physical changes of raw Bayad sh during storage 
at 4 1 C as a ected by (AA) or tri-sodium poly 
phosphate

Bagrus bayad) 

Physical parameters during storage period. 

Microbiological load changes of raw Bayad sh 
llets during storage at 4 1 C as a ected by (AA) 

or tri-sodium poly phosphate

Total bacterial count (TBC)

treated by (AA) and (TSP) individually. At zero time of stor-
age, control samples (untreated) recorded the highest mean 

) reduction in 
-

-
ly (

of psychrophilic bacteria under this storage condition might 
cause the noticed increase (

-
-

and 4.00 (cfu g-1), respectively. This mentioned that (AA) 
and (TSP) may be responsible for the antibacterial proper-

-
es (

6 
-

Table 3.  ascorbic acid (AA) or tri-sodium phosphate (TSP) on Physical 
parameters during storage period.

Storage period (Day) Sale time (hour) Packaging 
condition

Treatment Physical parameters12 9 6 3 6 0
-- -- 4.80 4.6 4.5 4.41 Aira

Control (Untreated)A

Water holding 
capacity (WHC) (g 

protein)

-- -- 4.71 4.6 4.53 4.40 Vacuuma
-- -- 4.63 4.55 4.46 4.38 Nitrogenb

4.79 4.7 4.63 4.45 4.4 4.35 Aira
Ascorbic acid (0.5 

%)A
4.75 4.63 4.60 4.45 4.39 4.33 Vacuumab
4.72 4.68 4.55 4.43 4.37 4.32 Nitrogenb
4.57 4.45 4.37 4.3 4.20 4.11 Aira

Tri-sodium 
phosphate (0.5 %)B

4.50 4.38 4.28 4.17 4.10 4.00 Vacuumab
4.44 4.30 4.19 4.11 4.05 3.95 Nitrogenb

-- -- 3.00 3.10 3.15 3.24 Aira
ControlA (Untreated)

Tenderness

-- -- 3.30 3.12 3.17 3.20 Vacuuma
-- -- 3.00 3.05 3.12 3.17 Nitrogenb

2.77 2.83 2.92 3.00 3.08 3.15 Aira
Ascorbic acid (0.5 

%)B
2.65 2.77 2.85 2.96 3.04 3.12 Vacuumb
2.61 2.75 2.83 2.94 3.02 3.08 Nitrogenb
257 2.65 2.73 2.85 2.94 3.00 Aira

Tri-sodium 
phosphate (0.5 %)C

2.54 2.63 2.70 2.82 2.90 2.97 Vacuumb
2.50 2.60 2.67 2.75 2.80 2.94 Nitrogenc

All values given are means of three determinations.

(a.b and c) : comparison of means by packaging condition at (
A, B and C: Comparison of means by treatment at ( ).
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-

(ICMSF, [24]),
-

mained acceptable microbiologically and safe for consump-

use of (0.5%) (TSP) decreased the microbial attendance of 
-

 & al, [34]) 
and (  [43])

Yeast & Mold (YM) counts 

-
-
-

th day until 6thday of 

th

th 
th 

Table 4.
bacterial, molds & yeast, psychrophilic bacterial, Lipoletic bacteria and Protoletic bacteria counts during storage period.

Storage period (Day) Sale time (hour) Packaging 
condition

Treatment
Microbiological 

parameters12 9 6 3 6 0
- - 7.2 4.8 3.2 1.8 Aira

Control (Untreated)B

Total bacterial 
5)

- - 6.5 3.6 2.5 1.6 Vacuumb

- - 5.9 3.4 2.3 1.5 Nitrogenc

7.8 6.0 5.2 3.4 2.7 1.7 Aira

Ascorbic acid (0.5 %)A6.9 5.3 4.1 2.8 2.4 1.5 Vacuumb

5.8 4.9 3.8 2.5 2.0 1.5 Nitrogenc

7.1 5.7 4.5 3.1 2.3 1.6 Aira

Tri-sodium 
phosphate (0.5 %)C6.4 4.7 3.4 2.9 2.1 1.4 Vacuumb

5.6 4.4 3.2 2.5 1.8 1.4 Nitrogenc

- - 7.4 5.7 3.8 2.2 Aira

Control (Untreated)A

Molds & yeast 
3)

- - 7.0 5.3 3.5 2.0 Vacuumb

- - 6.8 4.7 3.3 2.0 Nitrogenc

7.4 6.3 5.5 4.1 3.4 2.0 Aira

Ascorbic acidC (0.5 %)6.9 5.4 4.6 3.7 2.7 1.9 Vacuumb

6.6 4.9 4.1 3.3 2.5 1.8 Nitrogenc

8.4 6.7 5.9 4.4 3.6 2.1 Aira

Tri-sodium 
phosphateB (0.5 %)

8.1 6.2 5.3 3.9 3.2 1.9 Vacuumb

7.5 5.9 4.4 3.4 2.9 1.9 Nitrogenc

- - 7.0 5.3 4.1 3.0 Aira

Control (Untreated)A

Lipoletic bacteria 
2)

- - 6.6 5.0 3.9 2.8 Vacuumb

- - 6.0 4.5 3.8 2.6 Nitrogenc

8.1 6.3 4.9 3.8 3.0 2.5 Aira

Ascorbic acid (0.5 %)B7.2 6.8 4.2 3.5 2.9 2.3 Vacuumb

6.7 5.5 4.0 3.5 2.7 2.1 Nitrogena

7.5 5.8 4.6 3.7 3.0 2.4 Aira

Tri-sodium 
phosphate (0.5 %)A6.6 5.4 4.3 3.4 2.7 2.2 Vacuumb

6.3 5.0 4.1 3.2 2.5 2.0 Nitrogenc

5.7 4.3 3.1 2.3 Aira

Control (Untreated)C

Protoletic bacteria 
3)

5.2 4.0 2.7 1.8 Vacuumb

4.8 3.7 2.5 1.8 Nitrogenc

7.2 5.6 4.8 3.4 2.6 1.8 Airc

Ascorbic acid (0.5 %)B6.7 5.1 4.4 3.3 2.4 1.7 Vacuuma

6.4 4.9 4.0 3.2 2.2 1.6 Nitrogenb

7.0 5.5 4.5 3.3 2.4 1.6 Aira

Tri-sodium 
phosphate (0.5 %)C6.3 5.0 4.2 3.1 2.3 1.6 Vacuumb

6.0 4.8 4.0 2.8 2.0 1.6 Nitrogenc

All values given are means of three determinations.
.

(a.b and c) : comparison of means by packaging condition at (
A, B and C: Comparison of means by treatment at ( ).



Effect of ascorbic acid and tri-sodium phosphate treatment

3495

-
lets samples during cold storage as noticed in Table (4) and 

-

) 

-

and molds population. So, the additions of (AA) and (TSP) 
-

pared to the control (15 day). These results are in agreement 
, 

[30]; , [44]; & al, [34]). Finally, 

from colifrom bacteria, , salmonella 
and Shigella either at a zero-time or along cold-storage pe-
riods, indicating good level of hygiene during the handling, 
processing and storage. 

Sensory properties changes of Bayad sh llets 
during cold storage at (4 1 C) as a ected by (AA) 
and (TSP): 

The results of sensory analysis are one of the most im-

of seafood. The changes of sensory properties (taste, color, 

-

of storage had excellent scores for color and texture then 
-
) 

during the storage period. EOS, [36]

oxidation and in enhancing the taste and odor. The decline 
in overall acceptability of control samples as a result of this 

) 

other hand, the taste, color, odor, texture and overall accept-
ability scores of control sample reached to 4.0, 4.5, 4.5, 4.2 

-
peared then, this product become rejected for consumers. 

storage period (25 days). Hence, the scores of overall ac-

6.5 and 5.8 respectively at the end of storage period (25 

days of cold storage. 
-

tending the shelf-life, their antioxidant activity reduced dur-

in all individual tested samples during the end of storage 
periods. 

Conclusion

-

Table 5.
phosphate (TSP) at zero time

Treatment
Appearance Color Texture Taste

 ControlC (Untreated) 8.5 7.5 8.3 8.0 8.1 8.08

Ascorbic acidB (0.5%) 8.5 8.2 8.7 8.5 7.8 8.34

Tri-sodium phosphateA (0.5%) 9.0 8.7 8.6 8.6 8.8 8.74

s Multiple Range Test.
a, b, c and d: Comparison of means by salting time. 
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