< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

R B B SR U B R R B RS RAE

RE L, EHE, ARE, £, Kk, A5

Ultrasound-Assisted Enzymatic Extraction and Structural Characterization of Cowhide Collagen
ZHAO Gaiming, WANG Zhuangzhuang, ZHU Chaozhi, YU Xiaoling, ZHANG Qiuhui, and QI Xingshan

TELR I View online: https:/doi.org/10.13386/j.issn1002-0306.2022070219

TRAT RIS HAN SO

Articles you may be interested in

P D L P e B B £ B I IR L A T Ak

Optimization of Ultrasonic Assisted Enzymatic Extraction of Collagen from Fish Skin of Lophiiformes

£ TAlkRHE. 2019, 40(1): 175-180  https://doi.org/10.13386/j.issn1002-0306.2019.01.032
W MR 28 T A0 S 54 R AE

Optimization of preparation process of Enteromorpha prolifera polysaccharide—iron and its structure characterization

rin Tl BHE. 2018, 39(5): 161-165,170  hitps://doi.org/
7R Pl i B Bz Je S 1 T A S S R R A

Optimization of Ultrasound-assisted Extraction and Structural Characteristics Analysis of Collagen from Chinese Giant

Salamander(Andrias davidianus) Skin

i Tl RHE. 2021, 42(22): 160168  https://doi.org/10.13386/1.is5n1002-0306.2021020154
A2 T B 7 D R BB MR R ) AR R e AR

Optimization of Extraction Technology and Antioxidant Activity of Total Flavonoids from Roots of Cichorium Intybus L. by Ultrasonic
Assisted with Complex Enzyme

£ Tl BHE. 2021, 42(8): 164-171  https:/doi.ore/10.13386/1.issn1002-0306.2020060184
P R A PR U AL (R T AUk

Optimization of Ultrasonic—assisted Extraction Process of Pigment from Flowers of Robinia pseudoacacia L.

£ Tl BHE. 2020, 41(10): 157-162,169  https://doi.org/10.13386/j.issn1002-0306.2020.10.026
P I PR I B A PR I B AR 2 T A0

Optimization of extraction technology of polysaccharide from roots of Cichorium intybus L.by ultrasound assisted with enzyme
hydrolysis
B TR, 2017(09): 168-173  https:/doi.org/10.13386/j.issn1002-0306.2017.09.024



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022070219
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.01.032
http://www.spgykj.com//article/doi/
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021020154
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020060184
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.10.026
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.09.024

KEMAF AT, PAFHEZFENLEE



5 44 % 5 o) i Tl B Vol. 44 No. 9
2023 4% 5 H Science and Technology of Food Industry May 2023

B, AN, DR, 45 R B 4R MR S D R 1 S LSS R AR (3], il Tl B, 2023, 44(9): 190-199. doi:
10.13386/j.issn1002-0306.2022070219
ZHAO Gaiming, WANG Zhuangzhuang, ZHU Chaozhi, et al. Ultrasound-Assisted Enzymatic Extraction and Structural

Characterization of Cowhide Collagen[J]. Science and Technology of Food Industry, 2023, 44(9): 190—199. (in Chinese with English
abstract). doi: 10.13386/j.issn1002-0306.2022070219

cTZHEAR -
s D R U R IR R A
NALERI A
e, B, FUEBE, &, KRS, FR4L°

(1. &R K FEBAFEAFRE, THEFRMN 450002;
2. e #Rez AR I3k, FT 3R JE 463000)

A4

1 B AFAHRA, AR FEFHSBERRFETRAZEONIY, £EBRE R LELitaR&RE,
AF R RBZFORBEA AL, RAUFRREROORERRLIE, SR FEMEIE, EREW: FRF
BREBAOWRERBRIEEMALE L DE 161 W, A F L AL 64 min, § &G FMmE 109 Ulg. #iktt
1:16 g/mL, ARFHTRBEOHRREN 63.77%. + R AARBRMH-R A KBk EIK LK (SDS-PAGE) . #¥
ShH#E (UV) et et sosh ki (FTIR) S AT 9, A EEMIIBERBGKREOFES | AR ZOFE, &
BT AR I8k 48M, aARERAERES (SEM) 2 ATF 248 F RSB RRNRARE G IRk T 4
BT, AMTAFRTRREONRBRELT —AARXG LY, LRKEE LHETRAZ G 694 I,
HHEREZG R ANIE,

KRR 4 B R R G, A B, IR, TEMAL, SRR

B35 TS251.92 HkFRIRE: B X EHS:1002-0306(2023)09-0190-10
DOI: 10.13386/j.issn1002-0306.2022070219 AT &

Ultrasound-Assisted Enzymatic Extraction and Structural
Characterization of Cowhide Collagen

ZHAO Gaiming', WANG Zhuangzhuang', ZHU Chaozhi"", YU Xiaoling', ZHANG Qiuhui', QI Xingshan®

(1.College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China;
2.Hengdu Comprehensive Experimental Station, Zhumadian 463000, China)

Abstract: Using cowhide as raw material, the process of ultrasonic-assisted enzyme extraction of collagen from cowhide
was optimized. Based on the single factor experiment, a response surface test was designed, and the extraction rate of
cowhide collagen was used as the response value to optimize the optimal extraction process of collagen, and its structure
was characterized. The results showed that the optimal extraction conditions of collagen from cowhide were ultrasonic
power 161 W, ultrasonic treatment time 64 min, pepsin addition 109 U/g, and solid-liquid ratio 1:16 g/mL. Under these
conditions, the extraction rate of collagen was 63.77%. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE), ultraviolet spectroscopy (UV) and Fourier transform infrared spectroscopy (FTIR) analysis showed that the
collagen extracted by ultrasound-assisted enzyme was in line with the characteristics of type I collagen, maintaining its
complete triple helix structure, amino acid composition and scanning electron microscope (SEM) analysis showed that the
collagen triple helix extracted by ultrasonic assisted enzyme was relatively stable. In this study, an effective process is
optimized for the extraction of collagen from cowhide, besides, the extraction time of collagen is greatly shortened and it
has high utilization value.
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1.2.1.5 @& MEFRFRIGERATES O 5 B ULTE, INA
0.5 moVl/L MIFTIEEIR I TR 0 535t , TSR AAEAT IR BRI
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Table 1 Factors and levels table of response surface experiment
HF - A B ] CHEAS I DERE 1L
(W) (min) (Ulg) (g/mL)
-1 120 50 87 1:10
0 150 60 105 1:15
1 180 70 123 1:20
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Fig.1 Effects of different single factors on the extraction
rate of cowhide collagen
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Table 2 Design scheme and results of Box-Behnken

e A B C D Y KRR AR

RN AERE BRI RNE L (%)
1 -1 1 0 0 52.00
2 0 -1 -1 0 48.35
3 0 -1 1 0 54.40
4 -1 0 -1 0 50.03
5 0 0 0 0 63.24
6 0 0 -1 1 56.99
7 1 -1 0 0 55.43
8 0 0 1 -1 57.32
9 0 0 1 1 59.33
10 1 0 1 0 59.09
11 0 1 -1 0 55.32
12 0 -1 0 1 51.24
13 0 0 0 0 63.62
14 0 0 -1 -1 47.24
15 0 -1 0 -1 55.25
16 1 0 0 1 58.96
17 -1 -1 0 0 53.50
18 -1 0 1 0 54.60
19 0 0 0 0 62.83
20 0 1 1 0 58.85
21 1 0 0 -1 53.24
2 0 0 0 0 61.81
23 -1 0 0 1 55.14
24 0 0 0 0 61.77
25 -1 0 0 -1 51.96
26 1 0 -1 0 53.46
27 0 1 0 -1 5421
28 0 1 0 1 59.59
29 1 1 0 0 60.87

3 AR 220

Table 3 Variance analysis of regression model

JEAW CFIIR AmE ¥J5 P PE  WEMH

HE 520.11 11 4728 2242  <0.0001 ok

AEFRIIE 4728 1 4728 2242 0.0005 **
B-HAIH  42.86 1 42.86 2032 0.0007 o
C-BANE  86.45 1 86.45  40.99 <0.0001 o
D-EHE L 40.45 1 4045 19.18  0.0009 **
AB 12.06 1 1206 572 0.0385 *
AC 0.28 1 028 012  0.7343
AD 1.62 1 1.62 070  0.4170
BC 1.59 1 159 069  0.4204
BD 22.02 1 2202 1044  0.0081 o
CD 15 1 15 711 0.0232 *
A’ 98.07 1 98.07 46.5 <0.0001 o
B’ 93.59 1 93.59 4437 <0.0001 o
c 120.08 1 120.08 56.93  <0.0001 o
D’ 84.89 1 84.89 4025 <0.0001 o
B2z 35.86 17 2.11
AU 33.04 13 254 361 00898 AR
alitR s 2.82 4 0.7

SR ZE 555.97 28
R*=0.93 R, ;=0.89 755 R =145

TE: #* ORI B, P<0.01; *3/8 0 B3, P<0.05,

2.2.3 A H IS MR AR IO 2

Wi )37 TR B J3E V- R GE UIF T 258 Sy X 5 4 s sz e g
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RS AR 2 TRT B 5 Y- 22, 3 I 1 R 3 e I 1 4
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It 3D & SR E Y AT, FLR i s VR A e X, B EH

FHEBUE G ER . A DIRA) | ESEE(B)

BERASINER (C) . BHRE LL (D) 25 R Z P sE EAE AT, %)

J AR IR BCR B 52 . 5 AB il CD 22 HAEH
FH LY, BD 1938 B A0 N 1 2o b, 45 e e

[RIFR R B 4, 60 BD 32 B AR P I R AR I H2
FRELNH TR 35 (P<0.05); AC. AD #11 BC 32 HAE i
W7 T HHZRT- 22, S ka1 TIRIE, 3 H R AR R

PR HAS B AR AR )N 13X 5 07 22 B2 bT

ZERAH—2K

2.2.4 IefRPRBURA I E SE0UE AR e N A
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Fig.2 Effects of interaction of various factors on the extraction rate of cowhide collagen
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Table 6 Analysis of the amino acid composition of cowhide

collagen
IR (%)
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9 i a2 29.39+0.41 35.96+0.22
10 it 2R 2.82:+0.00 2.14+0.02
11 MR 0.280.00 0.24+0.00
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