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Table 1. Proportion of raw materials in hamburger production

Materials

Weight ratio (g/100g)

The calf minced meat

Y- Bacillus lichenformis
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1 -Thiobarbituric acid
2- Viscera
Y -Alcalase
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Table 2. Interaction effects of treatment-time (Treatment-day) on Hardness, Cohesiveness, Springiness, Gumminess and Chewiness
of cooked hamburger

Treatment-day

Hardness (N)

Cohesiveness

Springiness (cm)

Gumminess (kg)

Chewiness (kg.cm)

Blank-Day0 53.52+0.02™ 0.810.02 1.140.02° 43.080.79% 48.88+0.25%"
Blank-Day30 62.12+0.019 1.14+0.02¢ 1.1240,02% 70.50+0.94¢ 78.97+2.46¢
Blank-Day60 71.14+0,02¢ 1.92+0.01° 0.9740.02¢ 136.59+0.68° 131.81+2.70
Blank-Day90 79.33+0.02° 1.65+0.03 0.9740.01¢ 130.50+2.02° 126.60+3.26°
0.5%VH-Day0 49.83+0.00° 0.72+0,01" 1.12+0,02% 35.87+0.50' 40.00+1.10
0.506V/H-Day30 57.32+0.01 0.93+0.01f 1.07+0.02° 53.30+0.58" 57.02+0.45f
0.5%\V/H-Day60 65.65+0.02¢ 1.24+0.02¢ 0.96+0.01% 81.07+1.01¢ 77.410.56%
0.5%\V/H-Day90 72.3240.01° 1.44+0.02° 0.92+0.01% 104.14+1.44° 95.79+0.28°
19%VH-Day0 46.57+0.02° 0.63+0.021 0.97£0.01° 29.10+0.69™ 28.08+0.81™
196VH-Day30 53.23+0.02" 0.840.029 0.9740.02¢ 44.44+0.81) 42.89+1.450
196\VH-Day60 61.44+0.01" 0.95+0.03" 0.940.02%¢ 56.83+0.309 53.41+0.86
106\VH-Day90 66.59+0.024 1.20+0.02¢ 0.930.03% 79.57+1,029 73.63+2.94°
1.5%VH-Day0 44.800.02° 0.52+0.01 0.950.02%¢ 23.290.44" 22.02+0.77"
1.59%VH-Day30 51.13+0.02° 0.66+0.03' 0.910,02¢% 33.49+1.30' 30.49+1.85'™
1.596VH-Day60 57.46+0.01) 0.840.029 0.95:0.03%¢ 47.97+0.87' 45.310.38M
1.5%VH-Day90 63.77+0.02f 0.96+0.02° 0.900.03¢ 61.21+1.29f 54.82+2.69f
296VH-Day0 41.46+0.01" 0.47+0.01' 0.94x0.02%9 19.28+0.21° 18.02+0.10"
206\/H-Day30 50.97+0.02° 0.59+0.01) 0.920.02%¢ 29.81+0.26™ 27.43+0.84™
296\VH-Day60 56.19+0.01' 0.73+0.02" 0.86+0.02¢f 40.74+0.84K 34.81+0.104
59.39+0.021 0.83+0.019 0.810.03' 48.99+0.311 39.44+1.47

2%VH-Day90

Means * SE (n = 10) with different letters in each column indicate significant difference (P<0.05)
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Table 3. Interaction effects of treatment (Treatment-Day) on Cooking loss, Shrinkage and Cooking yield of cooked hamburger

Treatment-day Cooking loss (%) Shrinkage (%) Cooking yield (%)
Blank-Day0 18.17+0.021 37.22+0.01F 79.66+0.01K
Blank-Day30 20.66x0.02f 37.96+0.01¢ 75.83+0.02P
Blank-Day60 22.52+0.01°¢ 39.19+0.02° 73.98+0.02"
Blank-Day90 25.75+0.022 40.24+0.02° 71.14+0.02
0.5%VH-Day0 17.24+0.01i 35.62+0.01) 81.54+0.01"
0.5%VH-Day30 19.23+0.01" 36.28+0.01" 78.90+0.02™
O.5%VH-Day60 21.65+0.00¢ 37.45+0.03¢ 76.24+0.01°
0.5%VH-Day90 23.55+0.01° 38.63+0.01° 73.70+0.028
1%VH-Day0 15.79+0.01! 33.61+0.02™ 82.49+0.02f
1%\VH-Day30 17.59+0.02i 34.73+0.02K 80.15+0.02
1%VH-Day60 19.13+0.02" 35.660.01' 77.71+0.02"
1%VH-Day90 21.18+0.01¢ 36.53+0.029 75.47+0.02¢9
1.5%VH-Day0 14.65+0.02™ 31.87+0.02¢ 85.29+0.02¢
1.5%VH-Day30 16.25+0.03% 32.7040.01° 83.194+0.01°
1.5%VH-Day60 17.50+0.48! 33.65+0.02M 81.27+0.02!
1.5%VH-Day90 19.62+0.018 34.54+0.01' 79.15+0.03'
2%VH-Day0 12.87+0.01" 30.44+0.01° 87.42+0.012
2%V/H-Day30 14.37+£0.02M 31.19+0.01" 85.52+0.01°
29%\V/H-Day60 15.90+0.02' 31.96+0.02P 83.66+0.02¢
17.30£0.02) 32.75+0.01" 81.70+0.02¢

2%VH-Day90

Means *+ SE (n = 10) with different letters in each column indicate significant difference (P<0.05)
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Table 4. Interaction effects of treatment-time (Treatment-day) on fat retention and moisture retention of cooked hamburger

Treatment-day

Fat retention (%)

Moisture retention (%)

Blank-Day0 64.87+0.024 37.46+0.01°
Blank-Day30 64.50+0.01" 36.94+0.024
Blank-Day60 64.15+0.03% 36.44+0.01"
Blank-Day90 63.23+0.02! 35.93+0.028
0.5%\VH-Day0 66.84+0.02™ 38.69+0.02™
0.5%VH-Day30 66.15+0.01" 38.24+0.01"
0.5%VH-Day60 65.38+0.01° 37.78+0.02°
0.5%VH-Day90 65.81+0.02P 37.42+0.01P
1%VH-Day0 69.27+0.02 41.1740.02!
1%\VH-Day30 68.92+0.02) 40.81+0.02)
1%\VH-Day60 68.57+0.03% 40.43+0.02K
1%VH-Day90 68.32+0.01' 40.11+0.02'
1.5%VH-Day0 73.43+0.03¢ 45.3740.01¢
1.5%V/H-Day30 73.11+0.02f 45.09+0.02f
1.5%V/H-Day60 72.86+0.029 44.72+0.019
1.5%VH-Day90 72.52+0.01" 44.42+0.03"
2%VH-DayO 76.67+0.022 48.55+0.012
2%V/H-Day30 76.42+0.02° 48.27+0.02°
2%\V/H-Day60 76.14+0.03° 47.94+0.03°
75.88+0.024 47.64+0.02¢

2%VH-Day90

Means + SE (n = 10) with different letters in each column indicate significant difference (P<0.05)
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Table 5. Interaction effects of treatment-time (Treatment-Day) on sensory evaluation of cooked hamburger

Treatment-day Odor Taste Color Texture Appearance Overall acceptability
Blank-Day0 6.66+0.012 5.82+0.02% 4.71+0.01° 5.81+0.012  7.42+0.02? 7.57+0.022
Blank-Day30 6.54+0.01° 5.71+0.01%¢ 4.45+0.01° 5.61+0.02¢  7.24+0.01° 7.31+0.02°
Blank-Day60 6.23+0.024 5.34+0.02%¢ 3.86+0.019 5.38+0.01f 7.13+0.02°¢ 7.23+0.02°¢
Blank-Day90 6.17+0.02¢ 4.86+0.01°f 3.51+0.01 4.82+0.02' 6.85+0.01¢ 7.16+0.03¢
0.5%VH-Day0 6.56+0.01° 5.73+0.022bc 4.53+0.02° 5.67+0.02P 7.27+0.02P 7.21+0.01°¢
0.5%VH-Day30 6.42+0.02¢ 5.32+0.02%¢ 4.20+0.02¢ 5.39+0.01¢f  7.16+0.01° 6.86+0.01f
0.5%VH-Day60 6.21+0.02¢% 4.67+0.02"f 3.73+0.02! 5.33+0.019"  6.65+0.01F 6.71+0.029"
0.5%VH-Day90 5.83+0.02 4.27+0.02¢f 3.51+0.01' 5.25+0.00! 6.53+0.019 6.66+0.03"
1%VH-Day0 6.24+0.02¢ 5.58+0.02%d 4.24+0.01¢ 5.48+0.019  7.14+0.02¢ 6.91+0.02¢
1%VH-Day30 5.71+0.029 5.42+0.01%® 4.14+0.02f 5.31+0.01" 6.77+0.02¢ 6.75+0.039
1%VH-Day60 5.43+0.02 5.22+0.012f 3.72+0.02 5.2340.01' 6.66+0.02 6.52+0.02i
1%VH-Day90 4.86+0.01™ 4.73+0.00°F 3.51+0.01' 5.13+0.02i 6.55+0.03¢ 6.33+0.01'
1.5%VH-Day0 5.69+0.02¢9" 5.33+0.01%¢ 3.80+0.01" 5.43+0.03°  6.88+0.01¢ 6.61+0.02'
1.5%VH-Day30 5.66+0.01" 5.12+0.022F 3.64+0.02 5.30+0.02"  6.76+0.01° 6.42+0.02¢
1.5%VH-Day60 5.38+0.01 4.84+0.02"F 3.54+0.02K  5.13+0.01i 6.39+0.02" 6.30+0.01'm
1.5%VH-Day90 5.20+0.02' 6.19+1.492 3.25+0.01° 4.90+0.02  6.25+0.03 6.22+0.02"°
2%VH-Day0 5.42+0.02 4.78+0.01>f 3.56+0.01K 5.36+0.03%  6.52+0.029 6.44+0.02¢
2%VH-Day30 5.24+0.01K 4.65+0.02¢f 3.43+£0.02™ 5.22+0.01' 6.31+0.01' 6.26£0.01™
2%VH-Day60 4.89+0.01™ 4.43+0.03¢%f 3.38+0.01" 4.83+0.02' 6.26+0.01 6.18+0.01°
2%VH-Day90 4.65+0.01" 4.16+0.01 3.21+0.01° 4.7620.01™  6.13+0.02K 5.85+0.02°

Means + SE (n = 10) with different letters in each column indicate significant difference (P<0.05)
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Fat oxidation during the storage period is one of the important
factors in the deterioration of food quality. Hydrolyzed fish
waste is one of the most important sources of bioactive peptides
as a natural antioxidant. The purpose of this research is adding
bioactive peptide that obtained from the enzymatic hydrolysis
of rainbow trout waste (viscera) to the cooked hamburger
formulation and measure the characteristics of the hamburger.
Fish wastes were hydrolyzed in optimum conditions
(temperature 59°C, time 118 minutes and concentration of 2%
alcalase enzyme and then, 0.5, 1, 1.5 and 2% by weight, were
added to the hamburger samples. A hamburger is also as a blank.
The tests were performed in 3 repetitions and the averages were
compared with Duncan's test to check the significance of the
variables at P < 0.05 and the data were reported as mean +
standard deviation. The results showed that the cooked
hamburger formulation contains 2% viscera by weight, has the
highest percentage of cooked yield, fat and moisture retention,
and the lowest amount of hardness, cooking loss and shrinkage.
Using of a waste source, in order to turn it into a valuable
product with antioxidant properties, lead to reduce the amount
of fish waste and helps the environment. With this method,
natural antioxidants can be used instead of synthetic sources.
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