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Optimization of the extraction process of antibacterial peptides from
Carassius auratus scales by ultrasound-assisted enzymatic hydrolysis

JIANG Hui-Liang', WU Ping', LIU Ping'", YAO Yuan-Yuan®, ZHANG Zhen'

(1. School of Food Science and Health, Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China;
2. Nanjing Cavendish Testing Technology Co., Ltd., Nanjing 210000, China)

ABSTRACT: Objective To optimize ultrasonic assisted enzymatic extraction of antimicrobial peptides from
Carassius auratus scales. Methods In this study, the diameter of inhibition zone against Escherichia coli and
peptide recovery rate were used as evaluation indicators. The enzymatic effects of pepsin, trypsin, papain, and neutral
protease on Carassius auratus scales were compared and analyzed to screen the optimal enzyme for enzymolysis.
Through single-factor experiments, the effects of substrate concentration, enzyme activity, enzymolysis time, and
ultrasonic power on the extraction efficiency of antimicrobial peptides from crucian carp scales were systematically
analyzed. On this basis, three key factors (enzyme activity, enzymolysis time, and ultrasonic power) were selected for

orthogonal optimization experiments. Results Pepsin was identified as the optimal enzyme for enzymolysis. Under
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the enzymatic hydrolysis process with a substrate mass concentration of 200 mg/mL, enzymatic hydrolysis time of 4 h,

ultrasonic power of 120 W, and enzyme activity force of 5000 U/g, the antibacterial effect of the obtained

antimicrobial peptide was the best, with a inhibition zone diameter of (2.66+0.66) cm against Escherichia coli and a

short peptide recovery rate of 22.52%+1.64%. Conclusion

The ultrasonic assisted enzymatic extract of

antimicrobial peptides from Carassius auratus scales provides a critical theoretical foundation for subsequent

separation and purification.

KEY WORDS: Carassius auratus scales; ultrasonic wave; enzymatic hydrolysis; antimicrobial peptides
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IR BERORXRE AL . 37 °CH5 9% 24 h i, 4
BRI/, [ LA R KA 2 vt R
1.2.3 & OB H T

PR 1.2.1 SCI AR A T A WA, i RO T R
JF 150 mg/mL. W% 77 5000 U/g., WAL 4 h, EE# pH
FNBEAR IR L (R DB &1E, 2B EE AR, PEn
it . A TR R e R 2 ) e SR R, DA R
Rl B RN 22 R TS 3 R b, 3B o e T 1) 2 T il

®1 ECBEMASEMT

Table 1 Enzymatic hydrolysis conditions of protease

] it fi% pH it it L /°C
RSl 2.0 37
JE 2 1 8.0 50
AR 1 6.0 50
PR il 7.0 50
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Table 2 Orthogonal experimental design
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Fig.1 Effects of 4 kinds of proteases on the extraction efficiency of antimicrobial peptides from fish scales
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Fig.2 Effects of substrate concentration on the extraction
efficiency of antimicrobial peptides from fish scales
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Fig.3 Effects of enzyme activity on the extraction efficiency of
antimicrobial peptides from fish scales
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Fig.4 Effects of enzymatic hydrolysis time on the extraction
efficiency of antimicrobial peptides from fish scales
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Fig.5 Effects of ultrasound power on the extraction
efficiency of antimicrobial peptides from fish scales
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Table 3 Results of orthogonal experiment

M5 AR )/ BOEA B IIH)/W C(15 1)/(Ulg) DR ZES) P 8 B AR /em EAINDI &R

1 1 1 1 1 1.55 14.15

2 1 2 2 2 226 18.82

3 1 3 3 3 1.91 16.72

4 2 1 2 3 231 19.94

5 2 2 3 1 235 2095

6 2 3 1 2 1.92 17.62

7 3 1 3 2 2.06 18.82

8 3 2 1 3 2.01 19.94

9 3 3 2 1 2.45 21.50

W25 500

KI 572 5.92 5.48 6.35
mgE K2 658 6.62 7.02 6.24
Hit K3 652 6.28 6.32 6.23
R 0.28 0.24 0.51 0.04
Kl 49.69 52.91 51.71 56.60
LK K2 5851 59.71 60.26 55.26
FE k3 6026 55.84 56.49 56.60
R 3.53 226 2.85 0.45

F4 EXTRHEFRIEEER)

Table 4 Variance results of orthogonal experiment (antibacterial circle diameter)

J5 ZEAR U B2 5 Ml F Hi ¥or F P B
AR ] ) 0.15 2 0.08 52.00 0.02 *
B 5 I U1%) 0.08 0.04 27.64 0.03 *
C(BEE 77) 0.40 2 0.20 134.11 0.01 *
D(#2241) 0.00 2 0.00

TE: #7815 0 BT 35125 5:(P<0.05), R 1Al

x5 EXZWHEER(EREWE)

Table 5 Variance results of orthogonal experiment (recovery rate of shot peptides)

U Sl BT F ¥ F P BFEN
AR 1] 21.40 2 10.70 53.63 0.02 *
B(H A P II%) 7.76 2 3.88 19.44 0.05 *
C(Bi#E 1) 12.24 2 6.12 30.68 0.03 *
D(#2241) 0.40 2 0.20 1.00 0.50
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Table 6 Results of verification experiments

7R Pl EFIN
KA . RSDs/% RSDs/%
KPS o em AN T T s
A 2.66 0.66 22.52 1.64
B 2.53 1.60 22.59 1.00

e KA A ARG S BARES ) 4 h, B BTN 120 W, B
1% 715000 U/g; /KF-41 B B4 0F: MRt S h, A%
120 W, i} J7 5000 U/g,

3 & i

ACBIFSE ) P 60 ) 7 Ay e A DR, SR TR P I
R ARAT G 0 T DA 2 ORI, 3 2o B IR 3R S R
IEA A SRS, AR P A R0 22 K [ iR AR A S IR HE 4,
B LA R R 200 mg/mL .,
TR T] 4 b BRI 120 W, BEG 08 5000 U/g. BIF
U, FEUL T 2T, BAAS 21 005 i O RO K
BB P B 2 AT 8 B0 B B B4R M (2.66+0.66) cm, 22 Ik [E1 I
R 22.52%%1.64% AW NG ST E T WF R 3Lht, J5
LB, BRI HUR IR S s alifh, DL
JR & F4 R R S o

SE M
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