FOOD & MACHINERY FAEEH BE 284 | 20255F 6 A | ARSHIM

DOI:10.13652/j.spjx.1003.5788.2024.80961

WMEEEET FERM ALK EREHTH
KEE R R PR KRS R AW

. REW R FE RIS TR, LT KiE 116023; 2. MBI TH AR KRS 0,07 KiE 116023;
VAL TKPE RN T MG AR E A LR E LT KiE 116023

WE: (BB LB X B & T & LRI BRATE M 5 A [ FiE BT B & Ao 53X 5 4040 0k
FRAL 22 45 B AR & B K Rk A S AR T E S h SR AT O A B 3T & R M ARG AR 5T R E AL
B4R 5 A RAL T 0 W ok [ R R A B B AR R B L R R A R A T AR MR T 44150 W OBk iR R
61.00 °C  ##% % 85 1] 20 min B A2 8 19 6.21 h, e B 5 2.20% Ak 6 1:40 (g/mL), it ¥ 4k & % 4 AL 4 k13 5 fo 30 &
MM AR L 3T AL 5 HI 3 & T 8.23% A= 54.89%, LMk A4 F I & K 695 JE R A Al AR AT B R
FHK, BTSRRI LT A [EIR ML R R)E TR AT RE<1000, LA ZH48F AR
BR R A AR (B AUER e F B AUER , B AL AR e Rk,

KGR ok T AE Bk ALK ;AR A S F R B AR R 4 R

Preparation and structural analysis of antioxidant peptides from tilapia

skin by microwave-assisted enzymatic hydrolysis

MI Chunxiao' ZHOU Hui'** HU Xingyuan' ZHU Wanting' WU Long"*’

(1. College of Food Science and Engineering, Dalian Ocean University, Dalian, Liaoning 116023, China; 2. National
Seaweed Processing Technology Research and Development Branch Center, Dalian, Liaoning 116023, China; 3. Key
Laboratory of Aquatic Product Processing and Utilization of Liaoning Province, Dalian, Liaoning 116023, China)

Abstract: [Objective] To prepare antioxidant peptides from tilapia skin by microwave-assisted enzymatic hydrolysis and conduct structural
analysis. [ Methods] The processing conditions for preparing antioxidant peptides by microwave pretreatment-assisted alkaline protease
hydrolysis are optimized through single-factor and response surface experiments, and the effects of microwave treatment on the structure of
fish skin, the relative molecular weight, amino acid composition, and antioxidant activity of antioxidant peptides are analyzed. [ Results]
The optimal processing conditions for preparing antioxidant peptides by microwave-assisted enzymatic hydrolysis are as follows:
microwave power of 441.50 W, microwave temperature of 61.00 ‘C, microwave time of 20 min, hydrolysis time of 6.21 h, enzyme dosage of
2.20%, and solid-to-liquid ratio of 1:40 (g/mL). Under these conditions, the yield and antioxidant activity of the crude antioxidant peptides
from tilapia skin are increased by 8.23% and 54.89% respectively, compared with the control group. Additionally, the hardness, gumminess,
and chewiness of tilapia skin pretreated by microwave are significantly reduced compared to the control group, and the collagen fibers of
tilapia skin are more dispersed and looser. [ Conclusion] After microwave pretreatment, peptides whose relative molecular weight is below
1 000 can be obtained, with a high content of histidine, phenylalanine, tyrosine, and cysteine, and high antioxidant activity.
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Figure 1 Effects of different factors on DPPH - IC;, and extraction ratio of tilapia skin enzymatic hydrolysis products
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&5 Box-Behnken Designif I& 77 £ 47 #7'
Table 5 ANOVA for Box-Behnken experiment
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Figure 2 Contour plot and 3D surface plot under the interaction of various factors
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Table 6 TPA of tilapia skin in control and pretreatment

groups

Eigl]
A4k PR
Tl e Ak B 20

BERE/N  BfdE/mm  REEME/N THIEE/mI
45.940.4" 0.5440.05 35.70+2.50" 22.40+0.90"

8.80.1° 0.474-0.04 4.50-0.02° 2.1440.28"

T OFEARREER2Z R EE(P<0.05).

AN AL B
MZE AT BIBCR10, 20, 401

Be6 AamEMmAfkAEMT ISR LHEE
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and pretreatment groups
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Table 7 Molecular weight distribution and DPPH -

liquid phase separation

IC;, of peptides in control and pretreatment groups and fractions in

s /% DPPH- 1(3510/ s % DPPH- 1(3510/

>1000  300~1000 <300 (mg-mL ") >1000  300~1000 <300 (mg-mL™")
CP 6.28 65.72 26.20 8.783+0.54° F2 15.49 74.74 9.77 2.862+0.16°
MP 1.58 66.61 31.81 4.244-+0.46 F3 0.20 36.66 63.14 5.294+0.25
Fl 7.60 82.77 9.63 1.831+0.08° F4 19.66 73.98 6.36 1.838+0.08°

T NE TR RN 25 B (P<<0.05) .
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Table 8 Amino acid composition of peptides in control and pretreatment groups and fractions in liquid phase separation
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Cp MP F1 F2 F3 F4
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HAM 9.284+0.32° 9.4240.29° 11.33+0.49° 7.380.29¢ 8.8740.13" 6.324+0.07¢
22 3 R 4.3120.10° 4.2640.18" 4.3740.18" 4.02240.06 3.5020.01° 4.3740.02°
HEmR 34.3140.42° 33.83+0.37 34.08+1.73" 30.3240.15 29.1140.16 35.7340.12°
Y7 0.65+0.02° 0.87+0.02" 0.66+0.00° 0.49-+0.05¢ 0.72+0.01° 0.62+0.04°
K AR 5.2940.05° 5.7540.06° 6.4540.18" 4.15+0.06° 6.16220.03" 4.8840.05%
IETR 3.2240.13" 2.7540.00° 3.160.32" 2.3840.05° 2.4340.02° 2.2340.05°
[ 14.64+0.23" 12.99+0.34° 15.55+1.58" 11.46+0.25¢ 12.70+0.10° 9.74-+0.10°
i 2 2 8.862-0.16° 9.2440.12° 8.161.82° 20.8240.16 21.9840.02° 13.4540.06°
it 2 R 0.53+0.01° 0.7640.03° 0.90+0.75" 0.95-+0.04° 0.3840.05° 0.7940.01°
AN 2.85+0.02° 2.5340.02% 1.30£0.85¢ 2.68+0.05" 1.84+0.17 2.70+0.08"
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5L R 3.1940.01° 3.1840.02° 1.10+0.07¢ 4.08+0.16° 2.39+0.00% 5.4640.03"
RINATR 1.75+0.21° 1.64+0.02° 0.8040.01° 1.50+0.14° 0.6920.18° 3.3420.01°
PUE=Nivd 2.9340.16" 2.65+0.19" 2.1140.17° 2.02+0.13" 2.87+0.04" 1.774£0.01¢
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