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Partial purification of lipase from golden pompano viscera
and optimization of enzymatic degreasing of tilapia skin
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Abstract: The visceral crude lipase was extracted in phosphate buffer saline and partially purified by ammonium sulfate
fractionation.The effects of different reaction temperature and pH on crude enzyme activity and stability were studied.In the
application of tilapia skin degreasing, the single factor test and response surface test were used to optimize the fish skin
enzymatic degreasing process. Experimental results showed that the specific activity, purification factor and purity after
(NH, ),S0, precipitation reached 12.60 U/mg,6.06 and 81.65% , respectively. The optimum temperature and pH was 45 °C
and 8.0, respectively.The crude lipase was relatively stable between 0~50 °C and in the pH range of 6.0~11.0.Additionally, the
crude lipase was found to be effective in degreasing of tilapia skin.The results showed that the degreasing rate of tilapia skin
reached 67.02% + 1.61% under the conditions of enzyme addition of 90 U/g, pH value of 7.5, temperature of 37 °C for
60 min, indicating that the crude lipase could be effective in the removal of fish skin fat in mild conditions.The results offer
experimental basis and theoretical reference and practical foundation for further study of the high value utilization of golden
pompano processed waste.
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Table 1  Factors and levels table of response surface design
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different pH on enzyme activity
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Table 2 Result of (NH, ),SO, precipitation

TR BEMA(mg)  MEES(U) WA H(Umg)  AUEAREC
B 1342.74 2799.95 2.08 1
0~30% (NH, ), S0, JLiE 96.49 136.75 1.42 0.68
30% ~45% (NH, ),S0, ¥ 111.35 227.36 2.04 0.98
45% ~60% (NH, ),S0, i 114.69 32227 2.81 1.35
60% ~75% (NH, ),S0, JiiE 126.56 582.17 4.60 221
75% ~90% (NH, ),S0, Vi 66.02 831.85 12.60 6.06
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Fig.6 Effect of pH on degreasing rate of tilapia skin
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Table 3  Experimental design and results of

response surface methodology for the tilapia skin degreasing

Y JBifiE

a5 A B C (%)
1 -1 0 -1 59.16
2 0 0 0 67.22
3 0 0 0 66.42
4 1 0 -1 63.71
5 1 -1 0 59.01
6 0 1 -1 64.41
7 -1 0 1 50.43
8 1 0 1 53.88
9 0 0 0 66.38
10 0 0 0 65.21
11 0 -1 1 57.80
12 1 1 0 63.92
13 -1 1 0 57.80
14 -1 -1 0 60.82
15 0 -1 1 57.89
16 0 0 64.36
17 0 1 1 51.34

FH 3R 4 AT B p <0.0001 , [B U458 750 3K 581 4% G
KA, AT LA Ol 32 AT ) N B O AR S5 R AR
2.03% , Ut AR B A5 B AR s ZOCHIERECH R =
0.9762, 4% R* =0.9455 , {d A FE B0 AH 5 BEAR 47 ; S 38)
5ji p =0.3551 >0.05, JSHUIFUAS g 38, 156 BH S 56 B8 5
RIS R4, BRI — RS TR g S, I ASE 7R AT L i
10 Jz ik e .25 . s2ma e 28 0 2 R IR 3R R g s
I > R > pH s BEES N i 38 B4R B F K. 3
PRIZ i, S F pH 22 BAE .35, pH RIS &2 38
HAERWN B, R HE A B R E, 15 B AR A Y [
U5 FEH:Y =65.92 + 1.56A +0.22B-3.96C +2.03AB
—0.28AC-3.24BC-3.32A" —2.26B* -5.80C",

2.6.2  ma A E ST SO0 RS EH TR, £
2222 B B i R TET 1] R A v 2R 1R DL IR 9 o DA TR R
T E P AT LA B A S 8L B 55 S 802 8l 1 28 HAE
FH o oz e P it e I 1 B BRI 3 s e i 2, AR e 4R
PEIAG B 2 I T IR R s A P s 25 . BRI 9 (a) 1]



/éf.‘!::il%iil

& m 5 g Vol.38,N0.20,2017
A WL AR T 2250 H
Table 4  Analysis of variance of response surface quadratic model
T FERIR 7 FI & 77 FH pia wEE
%t 434.19 9 48.24 31.85 <0.0001 *
A 19.53 1 19.53 12.9 0.0088 * %
B 0.39 1 0.39 0.26 0.6286
C 125.77 1 125.77 83.04 <0.0001 * %
AB 16.48 1 16.48 10.88 0.0131 *
AC 0.30 1 0.30 0.20 0.6684
BC 42.12 1 42.12 27.81 0.0012 * ok
A’ 46.45 1 46.45 30.67 0.0009 ok
B’ 21.44 1 21.44 14.16 0.0071 e
c? 141.72 1 141.72 93.57 <0.0001 * %
2= 10.60 7 1.51
LIV 5.51 3 1.84 1.44 0.3551
a2 5.09 4 1.27
AR 444.79 16
R =0.9762 R, =0.9455 CV =2.03%

T 2SS (p <0.01) 5 227 B3 (p <0.05)
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Fig.9 Response surface and contour plots
for the interactive effects of various factors
on enzymatic degreasing of tilapia skin
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