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Optimization of Preparation Process of Collagen from Takifugu
Obscurus Skin and Its Functional Properties
XU Xiao', XU Hui?, TAO Ningping*"

(1.Jiangsu Zhongyang Group Co., Ltd., Development and Protection Engineering Technology Research Center of Yangtze
Rare Fish, Haian 226600, China;
2.College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;
3.Shanghai Engineering Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China)

Abstract: The skin of Takifugu obscurus is high in collagen. There is a growing trend to study the preparation method and
functional properties of fish skin collagen due to the additive values. This research aimed to optimize the collagen
extraction processing from the skin of dark-striped pufferfish including the effects of pepsin enzyme addition, enzymatic
hydrolysis time, ultrasonic power and ultrasonic time. The dextran gel column chromatography method was used to separate
and identify the extracted and salt-desorized collagen. The inhibitory activity of extracted collagen on tyrosinase and
hyaluronase was studied. Results showed that, the best extraction rate of collagen was 71.6%+2.7% at pepsin 4.2%,
enzymatic hydrolysis time 38 h, ultrasonic power 320 W, and the ultrasonic time 9 mins. The inhibition rate of tyrosinase
and hyaluronidase was 85% and 90% respectively, at concentration of Takifugu obscurus skin collagen was 0.8 mg/mL and
the pH was 5.5, which performed better than the commercial fish skin collagen. This study indicated that the skin collagen
of Takifugu obscurus had the great potential in whitening and anti-inflammatory application, which could be further applied
in the field of cosmetics.
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Fig.1 Effect of enzyme addition amount on extraction rate of
collagen
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# 4  Box-Behnken i85 BE R 2R 1 F 0

Table 4 Box-Behnken experimental design and collagen

extraction rate results

SR A B C D Y: JEBUR (%)
1 -1 0 1 0 58.7+1.8
2 0 0 -1 -1 68.542.5
3 1 0 -1 0 59.242.7
4 0 -1 0 1 56.6+1.4
5 0 0 0 0 73.8+1.9
6 1 0 1 0 58.342.9
7 0 0 0 0 74.2+1.2
8 -1 0 -1 0 58.6x1.7
9 0 0 0 0 70.9+1.9
10 1 -1 0 0 56.242.1
11 0 0 0 0 72.9£2.6
12 1 0 0 1 60.623.0
13 0 1 0 -1 65.3+2.6
14 -1 0 0 1 58.842.1
15 0 0 1 -1 65.2+2.7
16 0 0 -1 1 67.1+1.4
17 1 1 0 0 59.8+1.7
18 0 0 1 1 63.3+1.8
19 0 -1 -1 0 59.6£1.6
20 0 1 1 0 66.642.9
21 -1 0 -1 57.442.0
22 1 0 -1 63.9£1.9
23 0 -1 0 -1 61.943.1
24 0 1 -1 0 62.642.5
25 -1 1 0 0 53.742.8
26 0 1 0 1 61.2£2.6
27 0 -1 1 0 59.842.9
28 -1 -1 0 0 53.241.9
29 0 0 0 0 71.242.2

X 4 BEAT MG ST, A3 3] 200 —kaliA

D7 REASERY A

Y=73.224+1.457A+1.821B—0.293C—1.236D+
0.752AB-0.237AC—1.170AD+0.950BC+0.295BD—
0.122CD—9.989A%~7.715B>~3.837C>—3.548D

e 5 Al 4, B F=18.69, P<01, 2 BABIEI 1Y
R R, BRI F=3.12, P=0.1418>0.05, =41}
THAS 5 28, FRPIABIAL FIE 5 SE R E = 8] iR 22 Hh i
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Table 5 Variance analysis and significance test of regression
model

TR VIR HmE B F{H PEH  BEME
HATRIG 981.76 14 70.13  18.69 <01 Hox
A 25.46 1 2546 679  0.0208 *
B 39.79 1 39.79 10.6  0.0057 *
c 1.03 1 1.03 028  0.6081 N
D 18.33 1 1833  4.88  0.0443 *
AB 227 1 227 0.6  0.4501 N
AC 0.23 1 0.23 0.06  0.8098 N
AD 5.48 1 5.48 146 0.247 N
BC 3.61 1 3.61 0.96  0.3433 N
BD 0.35 1 035  0.093  0.7652 N
CD 0.06 1 0.06  0.016 0.9011 N
A? 647.23 1 64723 1725 <01 o
B? 386.12 1 386.12 10291 <01 o
c? 95.48 1 9548 2545 02 ok
D? 81.65 1 81.65 2176 04 ok
B2 52.53 14 3.75 - - -
JRAYUIE 46.57 10 4.66 312 0.1418 N
iR s 5.96 4 1.49 - - -
A 1034.29 28 - - - -

g 3 (P<0.001), * 1.2 (0.001 < P<0.05), N AREREE(P=0.05),
o PN B P

/N, B REFIIEFRIE . X IR 7 RREA T 5 3 PEAS:
B, YRE BN R=0.9492, KAEDUE REL R, ,=0.8984,
Vd A B AR il i1 i e S 1 e AR PR I T 20 45 AT
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