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Optimization of Feather Degradation by Enzymatic Hydrolysis
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Levels
Factors Symbol
-1 center point 1
Temp. (°C) A 40 50 60
Ratio (g/10ml) B 0.1 0.5 1
Shake (rpm) C 100 150 200
Time (day) D 1 2 3
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Independent Coded Levels
Variable symbol Coded Actual
1.41 64.14
1 60
Temperature X, 0 50
O -1 40
-1.41 35.86
1.41 1.04
1 0.9
Ratio (g/ml) X, 0 0.55
-1 0.2
-1.41 0.06
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Quadratic Model a8

Feather degradation (%) =  27.35+0.55 Temp -

7.74 Temp (1)

Protein content (mg/ml) = 3.38 +1.26 Temp + 5.03
Ratio + 3.29 Ratio’ - 3.23

Temp.Ratio )]



10.10 - 0.19 Temp +6.17
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Free amino acid (mg/ml) =

Ratio —2.70 Temp2
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Ratio Feather Protein Free amino
Run Temp (A) Shake (C) Time (D)

(B) degradation content acid
order “0 (g/ml) (rpm) (day) (%) (mg/ml) (mg/ml)
1 40 0.1g/10ml 100 1 24.3 0.7 4.8
2 60 0.1g/10ml 100 1 96.5 2.4 7.3
3 40 1g/10ml 100 1 12.8 7.3 15.6
4 60 1g/10ml 100 1 33.7 2.3 26.2
5 40 0.1g/10ml 200 1 21.0 0 2.86
6 60 0.1g/10ml 200 1 61.8 2.4 0
7 40 1g/10ml 200 1 7.6 2.2 15.6
8 60 1g/10ml 200 1 18.6 3.1 16.0
9 40 0.1g/10ml 100 3 48.8 0 5.9
10 60 0.1g/10ml 100 3 60.8 1.6 11.6
11 40 1g/10ml 100 3 40.1 0 27.7
12 60 1g/10ml 100 3 39.9 7.4 48.5
13 40 0.1g/10ml 200 3 10.8 0 4.2
14 60 0.1g/10ml 200 3 59.0 0 1.2
15 40 1g/10ml 200 3 234 5.2 234
16 60 1g/10ml 200 3 31.0 10.4 26.3
17 50 0.5g/10ml 150 2 52.2 13.5 7.9
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3% Central Composite Design

Feather degradation

Protein content Free amino acid

Run  Temp Ratio (%) (mg/ml) (mg/ml)
Actual Predicted Actual Predicted Actual Predicted

order (°C) (g/10ml) value value value value value value
6 40 0.2 2.5 19.0 0 0 0.3 1.4
18 40 0.2 8.1 19.0 0 0 0.3 1.4
5 60 0.2 234 20.1 7.8 6.1 1.1 1.0
8 60 0.2 22 20.1 8.0 6.1 1.5 1.0
1 40 0.9 13.1 19.0 11.1 13.6 11.9 13.7
19 40 0.9 7.1 19.0 8.9 13.6 15.8 13.7
9 60 0.9 18 20.1 6.8 9.7 10.8 13.3
10 60 0.9 16.3 20.1 6.8 9.7 10.0 13.3
11 35.86 0.55 26.1 11.0 1.1 1.6 1.9 4.9
15 35.86 0.55 23.2 11.0 1.9 1.6 8.6 4.9
3 64.14 0.55 10.7 12.6 7.1 5.1 6.4 4.4
16 64.14 0.55 10.4 12.6 1.0 5.1 5.4 4.4
13 50 0.06 42.5 27.3 0 2.8 2.2 1.3
14 50 0.06 37.6 273 0.8 2.8 3 1.3
4 50 1.04 30.3 273 273 17.0 24.0 18.8
17 50 1.04 30.7 27.3 15.3 17.0 18.9 18.8
2 50 0.55 25 27.3 3 33 9.9 10.0
7 50 0.55 24.7 27.3 5.6 33 7.2 10.0
12 50 0.55 23.4 273 7.3 33 8.9 10.0
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Model Response P Lack of fit R
Feather
(1) degradation 0.047 <0.0001 0.3174
2 Protein content  0.0005 0.0872 0.7413
Free amino <
(3) acid 0.0001 0.1641 0.8777
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Opt. condition Response values

Response Temp. Ratio
Predicted Actual
(°C)  (g/10ml)

Feather
50.3 0.8 273 25.0
degradation (%)
Protein content
40.0 0.9 13.6 10.0
(mg/ml)
Free amino acid
49.6 0.9 16.2 18.9

(mg/ml)
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