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Abstract: Collagen peptides were extracted from grass carp scales by ultrasound-assisted enzymatic hydrolysis to explore the effects of
ultrasonic power (0~600 W) and duration (0~40 min) on the yield, degree of hydrolysis, and physicochemical properties of the collagen peptides
obtained. Alkaline proteinase, compound proteinase, and neutral protease were used during single-enzyme enzymatic hydrolysis. Ultrasound
treatment significantly influenced the yield. However, the degree of hydrolysis and nitrogen yield initially increased and then decreased upon
ultrasound application. In particular, 300 W ultrasound treatment for 20 min during alkaline protease-mediated hydrolysis increased the degree of
hydrolysis from 5.37% to 7.27%. In addition, a 10 min 300 W ultrasound treatment during step-wise enzymatic hydrolysis with alkaline protease and
flavourzyme, increased the degree of hydrolysis from 9.26% to 11.05%. Ultrasound also influences the molecular weight distribution and amino
acid composition of the products. The molecular weight of the products was mainly within 500 and 1000 u. The content of collagen peptides
extracted by single-enzyme enzymatic hydrolysis increased from 24.26% to 33.99%, while the content of collagen peptides prepared by
step-by-step enzymolysis increased from 31.99% to 39.28%. Meanwhile, the amino acid content of products from single-enzyme enzymatic
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hydrolysis and step-by-step enzymolysis increased from 66.30 g/100 g to 73.75 g/100 g and 66.05 g/100 g to 70.70 g/100 g, respectively.
Furthermore, ultrasound treatment also significantly affected the emulsification performance, foaming capability, and foam stability of the products.
To sum up, single-enzyme hydrolysis can be optimized by 20 min 300 W ultrasound treatment during alkaline protease hydrolysis, while step-by-step
enzymolysis can be optimized by 10 min 300 W ultrasound treatment during alkaline protease hydrolysis and another 10 min 300 W treatment
during flavourzyme hydrolysis.
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Table 2 Amino acid composition of grass carp scale collagen peptides

. FARBR2E AU (9/100 )

AL 30 J300 FO 20 7500 FB J10
RARE 2104010  23040.00° 1.95+0.05°  1.90+0.00®  1.75+0.05°  2.00+0.00¢  2.05+0.05°°  2.20+0.00%
Py 370+020° 4104010 3.45+0.05° 3.45+0.05°  3.15+0.15° 3.45+0.05°  3.70+0.00°  3.85+0.05®
24 555+0.25°  6.15+0.20*  5.10+0.10  5.15+0.05°  4.65+0.25" = 5.20+0.10°  555+0.05°  5.80+0.10%
BB FL 575+0.35°  6.70+0.10° 5.80+0.20°  6.60+0.10®  7.00#0.10°  6.45+0.05°  555+0.05°  6.15+0.15%°
L 8.40+0.60°  9.95+0.05° 9.45+0.45°  9.70+0.05°  9.45+0.15°  9.80+0.00°  9.65+0.15°  10.00+0.00°
SE4 6.00+0.30°  6.70+0.10° 560+0.10° 5.65+0.05° 5.15+025° 570+0.00°  6.05+0.05°  6.40+0.10°
i 1.70+0.10°  1.95+0.05®  165+0.05°  1.7040.00°  1.65+0.05°  1.80+0.00°  1.90+0.00®  2.05+0.05°
FHB  515+035bc 5.65+021a  4.60+0.14d  4.85+0.07cd  4.40+0.28d  4.85+0.07cd  5.10+0.00bc  5.45+0.07ab
FA&AE  150+010°  170+0.00*  1.45+0.05°  1.40+0.00°  1.35+0.05°  1.50+0.00°  1.754#0.05°  1.75+0.05
FTRE  245+015™  2.75+0.05% 2.35+0.05%  2.30£0.007  2.20+0.107  2.40+0.00°° 25040.10°°  2.65+0.05%
BB IR 1.00£0.10°  1.05+0.05°  0.90+0.00®  0.90+0.00°  0.85+0.05°  0.95+0.05®  1.00+0.00°  1.05+0.05%
AAZE 1804010 2054005 1.70£0.00®  1.70+0.00™  155+0.05°  1.70+0.00™  1.85+0.05°  1.95+0.05®
LA RER 1.30+0.10°  150+0.00* 1.35+0.05°  1.30+0.00°  1.25+0.05°  1.30+0.00°  1.40+0.00®  1.50+0.00°
FE 2654015  2.95+0.05% 245+0.05°  250+0.00°  2.35+0.05  2.60+0.00°  2.65+0.05°  2.75+0.05®
ELEN 7.35+0.45%°  7.85+0.05* 6.25+0.15%®  6.65+0.05°  580+0.10°  6.40+0.10®  6.20+0.10®  7.15+0.15™
LEENd 3.95+0.15%  515+0.15* 4.2040.20°°  4.30+0.10™  3.40+0.30°  4.15+0.15  4.60+0.00°°  4.80+0.20®
FZIERH  5.95£0.15° 525+0.11% 550+0.10°  560+40.12° 555+0.05° 565+0.02° 455+0.10°  5.20+0.11°

Bt 66.30+3.60" 73.75+1.05*° 64.00+1.80° 65.65+0.05° 61.50+1.80° 65.90+0.10° 66.05+0.55° 70.70+1.00%

E: 00 ARG BEREE; J300: AR EHBIARE GBI RIETL T, FO: AAEGBEEEE; F500: A E B A AE G M
RORAETLY; 20: PHEABEMG, Z500: 25T HE OB RIETLY; FB: 2 ¥R, J10: A5 e o S Eife Rl

IZ. RRFHETUHERGELZNEEF (p<0.05)
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Fig.5 Molecular weight distribution of grass carp scales peptides
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