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Preparation of gelatin from Channel Catfish skin and its gelling performance

optimization
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Abstract : The effect of NaOH treatment concentration and treatment time, acetic acid treatment concentration
and treatment time, temperature and treatment time of preparation process on the quality of gelatin were com-
pared by single factor test, and orthogonal test optimization process was performed, to explore the optimal
preparation process of channel catfish skin gelatin. Then three hydrocolloids including carrageenan, sodium
alginate and xanthan gum were selected to be compounded with channel catfish skin gelatin to improve its gel-
ling performance. The results showed that: 1) The optimal preparation process of gelatin for channel catfish
skin was first soaked in 0.2 mol/L NaOH solution for 2 h, then soaked in 0.2 mol/L acetic acid solution for
4 h, and finally extracted in hot water bath at 60 °C for 4 h. Under this process conditions, the yield of gelatin
reached 73.36% , the gel strength was 434. 86 g, and the gelling temperature and melting temperature were
19 °C and 26 °C, respectively. The isoelectric point pI was 6. 8. The result of SDS-PAGE analysis showed
that gelatin prepared by hydrolysis of fish skin was a multi-component mixture with no definite molecular
weight, but a molecular weight segment. 2) When the fish skin gelatin concentration was 1. 6% , the carrag-
eenan added amount was 0.4% , and the critical concentration of the compounding gel was 2. 0% , the fish
skin gelatin and carrageenan had the best compounding effect. The gelling and melting temperatures of the gel
were 17.6 °C and 35.1 °C, respectively, compared with the blank group, the gelling temperature and melting
temperature were increased by 13.8 °C and 22.8 °C, respectively. The addition of carrageenan can improve

the thermal stability of fish skin gelatin, which is of important role for improving the processing performance of

fish skin gelatin.
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Fig.5 Effect of extraction temperature on

yield and gel strength of fish skin gelatin
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70, k2 FRBILERBEAFTELS
;E_ gg I b g {a g Table 2 Orthogonal test design scheme
g
X 40 (.;/!/l- and results of pretreatment process
=301
20 3 3 5 6 R LE I B
= FEL 3% ia
FBE I [H)/h K A B C D B2/ % WE/g
600, 1 1 1 1 1 56.64 397.67
5500' b a b 2 1 2 2 2 63.75  350.27
C
= 400 }'/4\{‘\{\;1 3 1 3 3 3 69.13  298.93
g 300 4 2 1 2 3 67.69 316.75
- fgg , 5 2 2 3 1 65.31 350.31
2 3 4 5 6 6 2 3 1 2 64.82  354.41
A T/ 7 3 1 3 2 67.98 319.34
B 6 At xR AT R 8 3 2 1 3 69.31 331.31
o B TR 40 W 9 3 3 2 1 65.11 322.90
k. 63.17 64.10 63.59 62.35
Fig. 6 Effect of extraction time on yield k,  65.94 66.12 65.52 65.52
and gel strength of fish skin gelatin ks 67.47 66.35 67.47 68.71
ro 429 225 3.8  6.36
. PO, . K, 348.96 344.59 361.13 356.96
. SR, BRI a3 K 2 S 30k 2 ‘
Py 8T, BT ] 1 3L 22 S HRGOK S ) K, 340.49 343.96 329.97 341.34
Bam, te o BE/NRY R B £ B e 4l R B, B K, 324.52 325.41 322.86 315.66
R 24.44 19.17 38.27 41.30
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Table 3 Analysis of variance of gelatin yield

in orthogonal test

=5 A i o7 A BE
SR B df F1 SS MS L5

H 2 8 357.55 44.69 159.46 = =

R 18 5.05 0.28

B 26 362.60

A 2 94.21 47.11 168.07 = =
B 2 30.33 15.16 54.10  * =
C 2 52.28 26.14 93.27 =
D 2 180.73 90.37 322.42 %

o ok FRESMBE (P <0.01), » FR %5 BE
(P<0.05), Fd
BE > NaOH ¥k > NaOH AbBRA A, 3 H., DA%E
JE 3R BE A VT FE AR B R 5 A, B, G, D,
Hi e 2 W, f B WY e 45 3 g ORI 1) e
JiE i E S BN S ) R e, e 4k s A P
A SRR TR IRAT R R, PR RR B a5 L
JFE A 71 Rz WH Jiz i) £ A HL T2 Oh : NaOH. ¥ 5 oy
0.2 mol/L, NaOH Kb F i} &) 2 h, [l B2 o BF N
0.2 mol/L, BEERAL BRI ] 4 h, SR 5 1E 60 °C 4%
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Table 4  Analysis of variance of gel strength

in orthogonal test

£ BB Py B L. 6K
K BEd RS Ms i
S 8 21 583.97 2698.00 342.20 %
TR 18 141.92 7.88
Jevill 26 21 725.89
A 2 2574.97 1287.48 192.55 % =
B 2 3036.13 1518.06 163.30 = =
C 2 7 055.66 3527.83 447.46  *
D 2 8917.21 4458.61  565.51 = =

2.3 faRRARL SDS-PAGE LG5 R o
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Fig.7 SDS-PAGE of gelation samples
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Fig.8 Effect of hydrocolloids on the gel

strength of fish skin gelatin
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