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Analysis of protein extraction and antioxidant activity of enzymatic

hydrolysates from scallop processing by-products

XEFE®W R K
WEN Shi-yu' NI Ce'
FiE B

LI Hong-hui'

GUO Yu'*

HE Shu-wen'

dext

CUI Bo*®
A, KPP T RFEMGEY TR MK KD
10140833, FF & Talk KA QLR A BHA BB B2 5 TR IR 5

K B B FaEg R A
OU Xiao-hui' QU Ting-min' WU Ying'
W mZES X 3

CHENG Yun-hui'®* WEN Li'

41000032, H EBF 2 B K2 A Bl 2E 22 B
250353)

(1. School of Food Science and Bioengineering , Changsha University of Science & Technology »
Changsha s Hunan 410000, China; 2. College of Life Science s University of Chinese Academy of

Sciences s Beijing 101408, China; 3. School of Food Science and Engineering » Qilu University of
Technology (Shandong Academy of Sciences], Jinan, Shandong 250353, China)

WE: B8 x5 N e L3 =9 ¥ &G F 94T R A
WEEIT RSB N e T3 F ey A BAMAL, Fik: A
BB W e T8 = M A RA 4 AR R BRIk AR
BRI R AR LB R IR R R IRE G A, AT
SDS-PAGE &k 547, * B & & B, ¥ & &8, mkE
G B e KRRk & G B K R & B R 7= 40 09 4L BAL VB AT
- F o FTREGBBIG ST ELH AAR
URABHRARAEE., BR BV ABRERENKEOE
BREERS A 9LI6Y, Ak R RE. 4 AEMRD
HE%DPPH AL ABTS Ak . ZadkFk Hf
EREH, mPBEROBKETHORANERERS, L
AREABWAFTHAARE, Frh Gk (77,24 £
18D Y% ZEE M P ERLAABRF 5 HALAR. L4 F
A 84 g/100 g, M R B 4815 (11.82+0.09) %, Lib:
BN a8 F P R ABRBRBR R EENEAR. &
VR G B K AR T W o F K E M BR AR 6 A AL
FHLERMEG, TR —F FLRAAA LR,

KR 5 N ;8 F KRB B AL E R

EETB WMma ARB¥EL T LW HE (45 .2021]]30024) ;
18 48 W78 A4 BT B B (45 : CX20210816)
EHEBAN BT, T KB TR AR,
BEEE . CFEQ7L—) L, K T R¥HF .+,
E-mail: wl@ csust.edu.cn

5 B #9:2022-05-30 BB B #5:2022-09-21

Abstract: Objective: This study aimed to improve the utilization
value of scallop processing by-products, by analyzing the antioxi-
dant activity of its protein hydrolysates. Methods: The processing
by-products of Argopecten irradians were used as raw materials,
and the proteins were extracted by alkali extraction and acid pre-
cipitation, alkali extraction and ammonium sulfate precipitation
and low temperature ethanol denaturation precipitation. Then the
proteins were analyzed by SDS-PAGE. Pepsin, flavourzyme, dis-
pase and alcalase were used to hydrolyze the protein, and the an-
tioxidant activities of the hydrolysate products were analyzed.
The molecular weight distribution, amino acid composition and
hydroxyproline content of dispase hydrolysates were further ana-
lyzed. Results: The purity of protein obtained by alkaline ammo-
nium sulfate precipitation method was the highest, reaching
91.16 % , with the optima electrophoretic results. All the four hy-
drolysates had DPPH, ABTS, hydroxyl radical scavenging ability
and reducing ability, and the dispase hydrolysate showed the
highest antioxidant ability, especially hydroxyl radical scavenging
rate, which reached (77.24£1.87) %. The hydrolysate of dispase
contained 15 kinds of amino acids such as aspartic acid, with a to-
tal content of 84 g/100 g, and the content of hydroxyproline
reached (11.8240.09) %. Conclusion: The protein obtained from
the by-products of scallop processing by alkaline extraction and
ammonium sulfate precipitation, and its dispase hydrolysates

have optimal antioxidant activity and high nutritional value,
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which can be further developed as antioxidant functional food.
Keywords: scallop; by-product; protein; enzymolysis; peptide;

antioxidant activity
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Figure 1  The content of proteins obtained by three dif-

ferent extraction methods (2 =09)
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kDa M 1 2 3

200
130

97.4
66.2

43

M. 73 T AR
3. BAR BRI

L ZEBPEDUBED: 2. BRAR AR PR Bk UL Tk

B 2 R kKR E S K SDS-PAFGE & 7k B i
Figure 2 SDS-PAFGE electrophoresis map of proteins

obtained from different extractions
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Figure 7 HPLC map of dispase hydrolysates
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Table 5 Molecular weight distribution of dispase

hydrolysates
M4 FHR/Da S/ % AHXT 43 F 4t /Da At/ %
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Figure 8 Amino acid analysis chromatogram of dispase hydrolysates
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Table 6 Contents of amino acid in dispase hydrolysates

AR & B 5[] / min ] 7 (L FHIRWE /(nmol « mL™") FIERFHE/(10 " 2g-g D)

KA R 8.927 1169.368 5 166.34+1.90 4.8140.10

PN 10.171 512.355 5 71.744+2.50 1.864+0.05

22 TR 10.899 915.496 0 115.64+0.50 2.64+0.05

WA 14.279 2 066.213 0 272.36+8.30 8.7140.05

RN 19.204 10 282.299 5 1 442.00+1.00 23.5040.05

N AR 20.259 3 415.720 5 562.99+3.60 10.9040.10

ETERN IV 21.063 796.639 5 95.06+1.30 2.42+0.05

BHEM 23.099 84.384 5 10.85+1.50 0.35-0.05

5oL E R 24,248 259.606 5 42.84+2.70 1.2240.05
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