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Table 1: The number of carbohydrates in the samples during 21 days of storage at 4 degrees Celsius (Meant
standard deviation)

Day21 Treatments
3.87+0.01" 3.90+0.02%* C
4.59+0.01%° 4.55+0.02°° T1
4.68+0.01% 4.69+0.01% T2
4.97+0.02% 4.95+0.01"8 T3
5.16+0.01%A 5.15+0.02%A T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercase letters in each row (same treatments) indicate significant differences between experimental days
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Table 2: The amount of peroxide in the samples during 21 days of storage at 4 degrees celsius(Meanz standard

deviation)

Day21 Day4 Treatments
1.47+0.03%° 0.78+0.02°¢ C
1.77+0.02% 1.09+0.01°A T1
1.70+0.01%® 0.92+0.02°* T2
1.62+0.02%¢ 0.84+0.01"® T3
1.53+0.03%° 0.71+0.02°° T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercases letters in each row(same treatments)indicate significant differences between experimental days
(p<0.01) .
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Table 3: The amount of pH in the samples during 21 days of storage at 4 degrees celsius(Meanz standard deviation)

Day21 Day4 Treatments
6.87+0.01** 6.6420.01"" C
5.73+0.02%® 5.16+0.01°° T1
5.68+0.03% 5.2420.02"° T2
5.64+0.02%° 5.34%0.01"%¢ T3
5.71+0.01%® 5.45+0.02°® T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercases letters in each row(same treatments)indicate significant differences between experimental days

(p<0.01).
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Table 4: The amount of nitrite in the samples during 21 days of storage at 4 degrees celsius(Meanz standard

deviation)
Day21 Day4 Day?2 Treatments
30.36+0.71A 105.71+0.61"* 118.32+1.01% C
.131+0.35% 3.78+0.98% 4.26+.031% T1
2.85+0.31°° 5.67+0.31°° 7.28+0.23%° T2
6.07+0.61°¢ 12.98+1.06% 16.14+0.31% T3
10.97+.040%® 26.87+1.12°8 30.70+0.72%8 T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercases letters in each row(same treatments)indicate significant differences between experimental days

(p<0.01).
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Table 5. The amount of fat in the samples during 21 days of storage at 4 degrees celsius(Meanz standard deviation)

Day21 Day4 Treatments
40.27+0.39" 39.97+0.28" C
39.25+0.55° 39.50+0.55"8 T1
39.14+0.378 38.98+0.115¢ T2
38.73+.0615¢ 38.58+0.03° T3
37.96+.085°¢ 38.35+0.05¢ T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01) .
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Table 6: The amount of ash in the samples during 21 days of storage at 4 degrees celsius(Meanz standard deviation)

Day21 Day4 Treatments
3.82+0.02° 3.82+0.02° C
3.82+0.11° 3.82+0.11° T1
3.98+0.05° 3.98+0.05° T2
4.13+0.04° 4.13x0.04° T3
4.2520.05" 4.25%0.05" T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01) .
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Table 7. The amount of moisture in the samples during 21 d
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ays of storage at 4 degrees celsius(Meanz standard

deviation)

Day?21 Day4 Treatments
61.27+0.89" 62.67+0.59%% C
61.88+0.84™ 63.54+0.58% T1
61.05+1.77°A 62.51+.054%8 T2
60.60+.099%4 62.26+.048% T3
58.23+.080% 59.34+.058% T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercases letters in each row(same treatments)indicate significant differences between experimental days

(p<0.01).
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Table 8: The amount of protein in the samples during 21 days of storage at 4 degrees celsius(Mean+ standard

deviation)

Day21 Day4 Treatments
51.92+0.52" 52.03+0.20" C
50.05+0.35° 50.63 +0.20° T1
49.75+0.37°8 49.70+0.355C T2
46.11+.5.32° 49.00+0.35°P T3
47.25+.0.10° 47.60+0.05° T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01) .
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Table 9: The amount of TBA in the samples during 21 days of storage at 4 degrees celsius(Meanz standard

deviation)

Day21 Day4 Treatments
0.35+0.01% 0.19+0.01°" C
0.45+0.00* 0.17+0.00"® T1
0.44+0.01%® 0.17+0.00"® T2
0.41+.001%¢ 0.17+0.00"® T3
0.37+.000%° 0.16+0.00°° T4

Different capital letters in each column (same says)indicate significant differences between treatments(P< 0.01)
Different lowercases letters in each row(same treatments)indicate significant differences between experimental days
(p<0.01).
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ABSTRACT

ARTICLE INFO

Currently, meat products are considered one of the most consumed foods in
the world. The food industry is not only responsible for providing good
food for the general public, but paying attention to nutritional and health-
giving components such as reducing the consumption of nitrites and
preservatives such as ascorbic acid is also a challenge. It is great for experts
and activists in this field. This research was done to investigate the
replacement of nitrite and ascorbic acid in the formulation of fish sausage.
The samples are in the form of 5 treatments including C (control sample
without lettuce powder and blueberry powder), T1(1%lettuce powder and
5% blueberry powder), T2 (2%lettuce powder and 5%blueberry powder),
T3 (4%lettuce powder and 5%blueberry powder) and T4 (6%lettuce
powder and 5% blueberry powder) blueberries) were produced. Recently,
researchers are looking for the use of natural substitutes instead of nitrite in
the meat industry to maintain the quality of the products to an acceptable
level and to prevent their early spoilage; in this regard, many researchers
use turned to plant materials as good sources of antioxidants and
antimicrobials. Because blueberries are a rich source of phenolic
compounds, anthocyanin, and vitamin C, they can be considered a good
source of natural antioxidants. Nitrate accumulation in vegetables such as
lettuce is higher than in other vegetables. It is different in different organs
of vegetables, so lettuce is a good source of nitrate supply. According to
the results obtained from the chemical characteristics, the T4 treatment
(fish sausage sample containing 6%lettuce powder and 5% blueberry
powder) was in the standard range in all the chemical characteristics of the
treatment.
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