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Tab.1 Results and analysis of the orthogonal test of alkaline treatment

Serics Caletum mydronide () () Tme(@  viela (o) (RRE O ITE
ABC, 2 10 4.0 14.91 6.0 4233
AB,C, 2 20 5.5 17.63 8.8 792.7
A B;C3 2 30 7.0 16.21 9.6 813.0
A,BC, 3 10 5.5 19.06 8.9 851.0
A,B,C; 3 20 7.0 18.53 11.1 941.7
A,B;C 3 30 4.0 18.27 7.0 501.3
A3BC; 4 10 7.0 17.85 8.5 435.0
A3B,C, 4 20 4.0 16.64 6.8 503.3
A3B;C, 4 30 5.5 12.76 12.3 1285.7
K, 16.25 17.27 16.61
Yield K, 18.62 17.60 16.48
K3 15.75 15.75 17.53
R, 2.87 1.85 1.05
Primary and ABC
secondary factors
Optimal craft AaBaCs
K, 8.1 7.8 6.6
Viscosity K, 9.0 8.9 10.0
K; 9.2 9.6 9.7
R, 1.1 1.8 3.4
Primary and CBA
secondary factors
Optimal craft AsBsCs
K, 676.3 569.8 476.0
Gel strength K, 764.7 745.9 976.5
K; 741.3 866.7 729.9
R; 88.4 296.9 500.5
Primary and CBA
secondary factors
Optimal craft AdBiC2
10C A;B;C, HCI
C A B A3B;C, HCl 3.5% 3.5% 12h 20°C
12h 20°C A (80%) B (20%)
C A B A;BC, HCl pH 35

3.5% 4h 20°C 3 3
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Tab.2 Results and analysis of the orthogonal test of acid treatment

HCI
e hydrochioric acid () TIMe () Temperature (C) Yield () (B O T
ABC, 1.5 4 10 18.22 4.90 106.7
AB,C, 1.5 8 20 12.49 6.60 367.7
A B;C3 1.5 12 30 20.53 5.90 206.7
A,BC, 2.5 4 20 15.17 5.70 393.0
A,B,C; 2.5 8 30 17.20 5.40 257.7
A,B;C 2.5 12 10 19.38 5.10 202.0
A3BC; 3.5 4 30 15.51 6.30 496.7
A3B,C, 3.5 8 10 19.49 4.95 145.7
A3B;C, 3.5 12 20 14.81 6.60 401.3
K, 17.08 16.30 19.03
Yield K, 17.25 16.39 14.16
K; 16.60 18.24 17.75
R, 0.65 1.94 4.87
Primary and CBA
secondary factors
Optimal craft AzBsCy
K, 5.80 5.63 4.98
Viscosity K, 5.40 5.65 6.30
K; 5.95 5.87 5.87
R, 0.55 0.24 1.32
Primary and CAB
secondary factors
Optimal craft AsBsC
K, 227.03 332.13 151.47
Gel strength K, 284.23 257.03 387.33
K; 347.90 270.00 320.37
R; 120.87 75.10 235.86
Primary and CAB
secondary factors
Optimal craft AsBiC2
B C A B C A A1B;C,
A,B;Cy 0.35% 40°C 0.2% 40°C 1.5h
1 h AB;C,
B C A AB,C, 0.2% 0.2% 40°C 1h

30°C 1h (1)
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Tab.3 Results and analysis of orthogonal test of mixed enzyme treatment

Series rﬁggge:;;?ﬁ): ((;/t;) Temperature (‘C) Time (h) Yield (%) \(]:ISI;ZSIS)Y Ge(lgiir;:llg)gth
ABC 0.20 30 1.0 15.64 11.5 749.7
AB,C, 0.20 35 1.5 16.73 7.3 723.0
AB5Cy 0.20 40 2.0 18.19 8.7 890.7
A,B(C, 0.35 30 1.5 16.55 8.2 771.0
A,B,C; 0.35 35 2.0 17.20 6.6 636.0
A,B;Cy 0.35 40 1.0 18.38 11.3 899.7
A3BC; 0.50 30 2.0 16.71 10.6 710.0
A3B,C, 0.50 35 1.0 18.11 6.8 664.7
A;B3C, 0.50 40 1.5 17.22 8.1 925.3
K, 16.85 16.30 17.38
Yield K, 17.38 17.35 16.83
K; 17.35 17.93 17.37
R 0.53 1.63 0.55
Primary and BCA
secondary factors
Optimal craft AzBsCy
K, 9.17 10.10 9.87
Viscosity K, 8.70 6.90 7.87
K; 8.50 9.37 8.63
R, 0.67 3.20 2.00
Primary and BCA
secondary factors
Optimal craft ABICy
K, 787.80 743.57 771.37
Gel strength K, 768.90 674.57 806.43
K; 766.67 905.23 745.57
R; 21.13 230.66 60.86
Primary and BCA
secondary factors
Optimal craft ABiC2
30C 4 3% 1% pH 3.5 40°C l1h
5.5d 1.5 3.5 212 SR RAGATLE G EA T LM
) 3

20C 4 3.5% HCI
12h (3) 4 02% 4
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Tab. 4 Comparison of three pretreatment
methods for fish skin
Series Yield (%) \(/;Islc;)(;s;t;/ Ge(lg%r;g)g th B 5.6
Alkaline 16.87 8.9 701.3 ’
Acid 14.93 9.4 766.7 ’
Enzyme 18.46 10.5 899.3
4 5
D A C B
A3;B;C,D, 6% 5h
( 1996) 1% 45 min
0.2% A>B>C>D
pH 3.5 40°C 1h AB,CiD;, AB,C,D, 4%
213 BRMEEGITHA 3h 4h 0.5% 30 min
A>B>
D>C ABC;D, 4%
3h 1.5% 30 min
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Tab. 5 Results and analysis of orthogonal test of blanch treatment

Concentration of

Series potassium (?(idation Conc;ntrgtior{: of .RestorAe Yield (%) ViSCOS.ity Gel strerzlgth
permanganate (%) ime (h)  oxalic acid (%) time(min) (mPa's)  (g/cm”)
AB,C,D, 4 3 0.5 30 15.47 11.3 882.3
A B,C,D, 4 4 1 45 18.35 9.9 820.7
A B3;C;3D5 4 5 1.5 60 16.04 9.2 693.0
A,BC,D5 5 3 1 60 18.69 9.2 669.7
A,B,C3D, 5 4 1.5 30 15.41 10.3 790.0
A,B;CD, 5 5 0.5 45 19.23 8.5 622.0
A3;B,C;D, 6 3 1.5 45 19.35 9.6 729.7
A3;B,CD; 6 4 0.5 60 19.03 9.8 655.3
A3B;C,D, 6 5 1 30 19.35 9.0 609.3
K, 16.62 17.84 17.91 16.74
Yield K, 17.78 17.60 18.80 19.00
K; 19.24 18.21 16.93 17.92
R, 2.62 0.61 1.87 2.26
Primary and DACB
secondary factors
Optimal craft AsBsCaD;
1) , , 2011, 60-65
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Concentration of
Series potassium

Oxidation Concentration of Restore

Yield (%) VlSCOSlty Gel Strength

permanganate (%) time (h)  oxalic acid (%) time(min) (mPa's)  (g/cm?)
K, 10.1 10.0 9.9 10.2
Viscosity K, 9.3 10.0 9.4 9.3
K; 9.5 8.9 9.7 9.4
R, 0.8 1.1 0.5 0.9
Primary and ~ ABCD
secondary factors
AB,C,D AB,C\D
Optimal craft e e
K, 798.7 760.6 719.9 760.5
Gel strength K, 693.9 755.3 699.9 724.1
K3 664.8 641.4 737.6 672.7
R 133.9 119.2 37.7 87.8
Primary and ABDC
secondary factors
. AB,C;Dy
Optimal craft
A381C3D2 6% 3h % 6 if‘iﬂifzgﬂi pH {Ei%ﬁtgﬁ
o . Tab. 6 Single factor test of pH in extracting
1.5% 43 min 7)) gelatin from fish skin
6 8 9
7 L
. . o Viscosity Gel strength
Series Yield (%) (mPa-s) (g/cm?)
6 8 9 pH4 15.35 10.9 889.0
7 3 pH5 18.65 11.8 875.0
pH6 19.11 11.0 1011.0
1 2 4 5 pH7 14.06 11.5 860.3
pH5-6
A;B,C3D;
214 BRGHEKRIT LA pH
pH pH 5-6
6 6 pH 7
pH6 pH5 7 1 4
pH6 pH4  pH7 4 2
pH 10.9-11.8 mPa's 3 4 13 mPa-s
pH4-7 pH 2 34 1000 g/cm’
pH pH6
pH4 pH5 pH7 4 60C 65C 70C
pH 2h 3 19.93% ( )
3 pH 13.1 mPa-s 1034.3 g/cm’
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Tab. 7 Temperature and time combination optimization
experiment on extracting gelatin from fish skin

Series Yield (%) Viscosity (mPa‘s) Gel strength (g/cm?)

1 16.83 11.7 939.7
2 19.69 8.6 766.0
3 19.50 12.7 1096.7
4 19.93 13.1 1034.3
5 19.79 10.9 975.0
1 60C 6hl 2 70°C 6h1
3 60°C 70C 3h 2 4 60C 65C
70°C 2 h 3 5 50C 60C 70C
2h 3

1: Extraction at 60 C for 6 h. 2: Extraction at 70°C for
6 h. 3: Extraction at 60°C, 70°C respectively for 3 h. 4:
Extraction at 60°C, 65°C and 70°C respectively for 2 h. 5:
Extraction at 50°C, 60°C and 70°C respectively for 2 h

3
D 0.2% pH 3.5
40°C 1 h (2
6% 3h
1.5% 45 min
pH5-6 3) pH 5-6 3
60C 65°C 707C
2h 3 4)
500 mmHg
60°C
20% 60°C
14%
19.93%( ) 13.1 mPa's
g/cm’
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The Extraction Process of Gelatin from 7ilapia Fish Skin

WEI Shaohong, WU Jingna, XU Yongan
(Fisheries Research Institute of Fujian, Xiamen 361013)

Abstract Due to the rapid development of Tilapia exportation in China, a large number of fish
processing by-products have been generated which are rich in collagen. Proper extraction of the collagen
from the by-products could help alleviate environmental pollutions as well as improve the added value of
the fish processing by-products. In this study we used Tilapia skin as the material and applied the
orthogonal design and the single factor test to exam the efficiency of alkali method, acid method and
enzyme method in the pretreatment of 7ilapia skin, according to the skin yield, viscosity and gel strength.
Through a set of experiments we first identified the best method among the three and then optimized the
bleaching and extraction process, and at last we made a discussion about this study to provide guidance on
the gelatin production using fish skin. The results showed that the enzyme method was the best for gelatin
extraction. The process was as below: the fish skin was treated with 0.2% mixed enzyme solution at pH
3.5, and underwent enzymatic hydrolysis at 40°C for 1 h; the skin was then blanched with 6% potassium
permanganate solution for 3 h followed by further blanching with 1.5% oxalic acid solution for 45 min;
the skin was then degelatinized at pH 5—6. The gelatin extraction process includes 3 heating steps: 60°C
for 2 h, 65°C for 2 h, and 70°C for 2 h before the final filtrated product was pooled. The filtrate was then
concentrated to around 20% in the vacuum (=500 mmHg) at the temperature =<<60°C. The concentrate
was dried (water content <14%) at 60°C and the final gelatin product was obtained after crushing. The
yield of gelatin was 19.93% (wet basis), and the viscosity was 13.1 mPa-s, and the gel strength was
1034.3 g/em®.

Key words Tilapia; Fish skin; Gelatin; Viscosity; Gel strength
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