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Abstract: Based on the hydrolysis specificity of ginger protease, highly bioactive peptide segments were virtually
screened from the hydrolysates, followed by validation of in vifro activity and investigation of in vivo absorption into
blood. First, highly active peptide segments were virtually screened through Peptide Ranker and molecular docking. Next,
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an in vitro enzyme-catalyzed reaction system was established to determine the inhibitory activity (ICs,) of active peptides
against dipeptidyl peptidase-IV (DPP-1V). Based on this, surface plasmon resonance (SPR) was introduced to investigate the
interactions between DPP-IV and active peptides. Finally, oral administration experiments in rats were conducted to study the
stability of active peptides in the gastrointestinal tract. Through computer simulation, the DPP-1V inhibitory peptide Gly-Pro-
Ser-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly-Pro-Hyp-Gly (GPSGPXGPXGPXG) was obtained via virtual screening. Moreover, the
in vitro enzyme-catalyzed experiments showed that GPSGPXGPXGPXG has strong inhibitory effects against DPP-1V, with
an IC,, of 457.3 umol/L. SPR experiments further revealed fast binding and dissociation kinetics between the two peptides.
However, in vivo experiments in rats suggested that GPSGPXGPXGPXG is not stable in the gastrointestinal tract and it is
not absorbed intact, but it is partially absorbed into the circulatory system in the form of dipeptides and tripeptides, including
oligopeptides like Pro-Hyp, Gly-Pro-Hyp, and Pro-Hyp-Gly. This study demonstrates that the bioactive peptides obtained
via screening cannot maintain their structural integrity after oral absorption through the digestive tract and are hydrolyzed
by peptidases in the body. The findings provide theoretical support for subsequent pharmacokinetic and pharmacodynamic
studies in vivo.
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Table 1 Predicted biological activity of peptides and molecular docking results

A5 &4 IR 5T X K&  F&  Peptide Ranker 374~ -Libdock 374~  ToxinPred  fz/min
1 GPPGPPGPGP CysHseN 0Oy 10 828.413 0.95 197.269 Non-toxicity 18.70
2 GPXGPPGPGP CisHs6N 0Oy, 10 844.403 0.95 221.210 Non-toxicity 16.47
3 GPXGPXGPGP Ci3Hs¢N (O3 10 860.392 9 0.95 196.026 Non-toxicity 13.71
4 GPSGPXGPXGPXG CyiH; N304 13 1117.489 1 0.94 236.877 Non-toxicity 12.46
5 GPSGFXGPK C3oHsN, (O, 9 858.418 6 0.94 211.328 Non-toxicity 13.97
6  PGXGGPXGPXG  CuHwN, O, 11 933.404 4 0.94 211979  Non-toxicity 10.87
7 GPXGLXGPXGPA  C,H;,N ;O 12 1060.504 2 0.92 213.664 Non-toxicity 24.47
8 GPXGLXGPPGPA  C,;H;,N,O5 12 1044.5142 0.92 197.316 Non-toxicity 28.12
9 GPPVPGPIGP CyuHeeN 10Oy 10 886.491 2 0.90 162.707 Non-toxicity 34.97
10 GPXGLXGPPGTP  C,HuN,O 4 12 1 074.5247 0.90 213.004 Non-toxicity 28.56
11 SGPPVPGPIGP Cy4sH7 N O 5 11 973.5233 0.90 178.782 Non-toxicity 35.79

7Z: X : Hyp.
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AR 32 R, AERE N IMRAE A 2 HT AN e Of
FRIE AT, FB 20 DA R = ik 0 T A R
X 2 KREBGPSGPXGPXGPXGENIM A= EE
Table 2 Identification of dipeptides and tripeptides in blood
after gavage of GPSGPXGPXGPXG in rats

5 % A5 0.5h 1h
1 Pro-Hyp + -
2 Gly-Pro-Hyp + -
3 Pro-Hyp-Gly + -
4 GPSGPXGPXGPXG - -

7 : X: Hyp; +: detected ; — : not detected.
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B AR AR AL B AR S0 e B
o ARA S TG B BVE YRR, DPP-IV 401 iE
PEEAL AR A BT, 62555 RS 22 IR ) A= 0 R
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PO TE A RO A, G 0 e 30 55 A1 R % o i T R IR 5
NRE R IK, B2 N T 2 ik i R S T R T
S AR ER A, Caco-2 HLUZHN AL BAR
RERG ARV T8 AL B2 A, B ARy — A Ah SE58 5
2, AR EAERA SRR I ASIE. BN, —
BB K ) £ ik, W Gly-Ala-Hyp-Gly-Leu-Hyp-Gly-
Pro® . Trp-Gly-Ala-Pro-Ser-Leu"" #1 Arg-Val-Pro-Ser-
Leut™, CL Wl iIE 52 7T DL 1T 41 i 5538 4% % 38 Caco-2
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