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Abstract: Objective: The PCSPHs were prepared by enzymatic
hydrolysis of Procambarus clarkii shells, and their hypoglycemic
and lipid-lowering activities in vitro were evaluated and peptide
sequence were analyzed. Methods: Different crayfish shell
proteolysates were prepared by hydrolysis of pepsin, alcalase
protease, trypsin, flavor protease and papain, and their in vitro
hypoglycemic and lipid-lowering activities were evaluated and
peptide sequences were determined. The peptides sequence of
Procambarus clarkii shells was identified by LC-MS/MS. Taking
the crystal structure of the nuclear receptor PPARY ligand
binding region as the target, Autodock vina was used to simulate
molecular docking to obtain crayfish shell peptides with potential
hypoglycemic/lipid-lowering activities. Results; The PEP-
PCSPHs had significant inhibitory effects on o«-amylase and
a-glucosidase activity, with 1Csy values of (5.4240.05) mg/mL
and (7.11£1.01) mg/mL, respectively. The TRY-PCSPHs had
the strongest inhibitory effect on pancreatic lipase activity, with
an ICso of (4.7141.12) mg/mL, and exhibited the best in vitro
binding effects on sodium glycinocholate. In addition, 3 391
peptide sequences were identified in pepsin hydrolysates and 2 086
peptide sequences were identified in trypsin hydrolysates, and
multiple hypoglycemic/lipid-lowering crayfish  shell active
peptides that could bind to PPARY were screened through online
The

website prediction and molecular docking. Conclusion:

shrimp shell peptides prepared by enzymatic hydrolysis of

crayfish shells have potential hypoglycemic and lipid-lowering
activities, which may play a role in improving glucose and lipid
metabolism disorders.

shells; protein hydrolysate;
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Table 1 Fitting curve and parameters of a-amylase activity inhibition of crayfish shell protease hydrolysates
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Table 2 Fitting curve and parameters of a-glucosidase activity inhibition of crayfish shell protease hydrolysates
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Figure 3 Inhibition of pancreatic lipase activity of crayfish shell protease hydrolysates
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Table 3 Fitting curve and parameters of pancreatic lipase activity inhibition of crayfish shell protease hydrolysates
B Al A, X, P R? 16/

(mg * mL™1)

B ) A 0.659 502420.005 99  0.961 172420.041 79 0.657 4820.074 61 2.270 214-0.336 23  0.999 8  0.6572-0.075"
BRI SR B K R4 0.353 560,039 53 0.746 130.079 60  6.049 7240.921 80 2.053 4340.752 46 0.998 8  6.0500.922¢
BEAMKMY  0.187 87+0.012 64 0.766 83£0.462 56 7.145 19+3.020 22 3.974 33+3.107 37 0.998 7 7.145-3.020%
R MBS KRS 0.513 1340.064 52 0.706 6640.034 06 4.710 30+1.120 13 1.956 56+1.055 88 0.997 1  4.71041.120¢
AT MK @Y 0.436 400,019 35 0.646 94+0.035 47  6.385 0310.549 48 5.130 404-2.323 36 0.994 1  6.385+0.549"
KR A K R4 0.438 4540.002 85 0.581 330.002 60 5.079 364+0.063 57 7.029 7340.349 24 0.999 8 5.079+0.0644

T RN R R 22 5 B35 (P <C0.05)
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Table 4 Sodium glycinocholate binding of crayfish shell

protease hydrolysates

e HEMMmR A/ 4B ass & it/
HE

(pmol « mg™ 1) (pmol * mg™!)
EE 30 0.947 440,015 01*  0.896 44-0.000 71*
TR HEE KRS 0.555 450.001 93¢ 0.448 8+0.003 65°
BEAMBKMY  0.545 8+0.007 019 0.504 2+0.003 68¢
JEEABKMY  0.581 5450.004 27° 0,496 9+0.001 984

KIKE H K EY 0.475 140,002 56¢
KU 2R (KR 0.419 940,002 531

T FRORNE SRR 2 57 8.3 (P<<0.05),
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Table 5 Virtual screening results of crayfish shell active peptides
Peptide Ranker [iNAz KR TV B TPk
0.995 282 FFMPGF HEHMKMY  MP;GF;PG;FF DPP-1V 1) il
0.994 705 DFPFW HEHMKEY  FP;PF DPP-1V 41 il
0.994 678 SFGWF HEOEKY WE;GW;SF DPP-1V 1 il
0.993 507 FMPGF B EKAY MP;GF;PG DPP-1V ) il
0.992 566 FYLFF HEHEKEY  YL;FF DPP-1V #1j1 il
0.992 227 MDFPFW B F K AY  FP;PF DPP-1V ) il
0.991 042 FDFGF HE ARy GF DPP-1V ) il
0.989 891 HFFMPGF HEAEK%Y  MP;GF; HF ;PG FF DPP-1V i il
0.986 204 LSFGWF HEAMKHY  WEF;GW;SF DPP-1V ) il
0.985 990 GGYFF HEABKBY  GG;GY; YF;FF DPP-1V #) il
0.985 899 HMDFPFW HE K MY  FP;PF DPP-1V #) il
0.985 382 PFWWDG HEABKEY  WW;PF; WD DPP-1V # il
0.984 862 FPGAF BEABKEY  FP;GA; AF;PG DPP-1V 11
0.984 662 FAPLF HEAMKMY  FA;AP;PL DPP-1V # il
0.980 922 WGPQF HEAMKMY  GP;WG;PQ;QF DPP-TV 1
0.980 791 GFLLF HEHBKRY  LL;FL;GF DPP-1V 1 i
0.979 720 VPFPRLHFFMPGF B EMKMY  MP; VP;FP;GF; HF; LH; PF; PG RL; FF DPP-1V 11 il
0.979 515 AASWWF HEAMKMY  AA;WW; WF; AS; SW DPP-1V #1j1 il
0.979 476 FKPWL HAE M KY  KP;WL:PW DPP-1V 1
0.978 870 HWFSLF MBI H K f# Y SL;WF; HW DPP-1V #1j1 il
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A H AR s A~E 43 %5 EFALF.EFIPIF,FDTFEF, HWFSLF
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B4 PPARy &5 5 & 3F Rk ey AL xt 42
Figure 4 Simulated docking of PPARY molecule
with five PCSAPs
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