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ABSTRACT: Objective To evaluate the potential value of rice glutelin as bioactive peptide precursor, through
silico enzymatic hydrolysis and bioinformatics analysis of rice glutelin. Methods First, the rice glutenin sequences
were searched in the UniProt protein database by computer, and the 3 selected sequences were subjected to silico
enzymatic hydrolysis by using the BIOPEP active peptide database, and the number, molecular weight and amino
acid composition of peptide fragments generated by enzymatic hydrolysis were statistically analyzed. Then, the

peptide fragments sequence generated from in silico enzymatic hydrolysis was compared with the bioactive peptide
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sequence recorded in the BIOPEP database to screen out the peptide fragment with biological activity. Finally, the

allergenicity and toxicity of the bioactive peptides generated from in silico enzymatic hydrolysis were predicted.

Results Pepsin and papain were the 2 most suitable enzymes for the hydrolysis of rice glutelin. Rice glutelin

hydrolysis could produce many bioactive peptides, and the dipeptidyl peptidase-IV (DPP-IV) inhibitory peptides and

angiotensin-converting enzyme (ACE) inhibitory peptides showed the highest frequency. The rice glutenin itself had

no potential sensitization, and neither the DPP-IV inhibitory peptide nor the ACE inhibitory peptide obtained from in

silico enzymatic hydrolysis had cytotoxicity. Conclusion Rice glutelin can be used as a good precursor for

enzymatic hydrolysis of DPP-IV inhibitory peptides and ACE inhibitory peptides. This study provides theoretical

guidance for enzymatic hydrolysis of rice glutelin to produce bioactive peptides.

KEY WORDS: rice glutelin; dipeptidyl peptidase-IV inhibitory peptides; angiotensin-converting enzyme inhibitory

peptides; bioinformatics analysis
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Table 1 Physical and chemical properties of rice glutelin
JF5  UniProtID  HEAFRE  SCRMSOKME Fi/kDa A RRUERE ﬁﬁgﬁﬁ I BT
1 P25777 B ~0.346 49.80 5.21 32.05 64.98 Al B Al o s
2 P25776 o il —0.460 50.13 5.14 33.16 68.03 A RE AR U
3 P25778 y Gk -0.169 39.11 6.71 30.84 76.08 Al RERY AR R
R2 KRKAEQ P o SR y EETEEERTHEYEMEKSRFKERE
Table 2 Total number of bioactive peptides and degree of hydrolysis for f-chain, a-chain and p-chain of rice glutelin
under different enzyme action
p ik o i y B
filg e I TS
WU BB WEMERRES BOBKMRE  WEERRES BUBKIRE/%

B & i (pH>2) 95 54.93 82 55.08 72 52.8

Ak B 11 5 7.82 5 8.78 6 7.66

e 2 il 32 18.54 42 19.62 27 19.67

AN 1 il 73 31.12 60 29.78 55 32.71

LiEL 7] W 57 44.05 73 40.79 52 45.76

TR 1l 45 32.99 46 34.94 45 34.16

ity BAT TR 2 36 20.75 31 22.72 45 23.4
(DG} e =] 51 26.53 39 27.71 47 29.61
HAHE P1 28 29.76 18 28.4 29 28.57
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Fig.l Number of bioactive peptide fragments released by rice
glutelin under the action of different enzymes
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Fig.2 Molecular weight distribution of DPP-IV inhibitory peptides
under the action of pepsin and papain in rice glutelin
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Fig.3 Molecular weight distribution of ACE inhibitory peptides
under the action of pepsin and papain in rice glutelin

R3 KKAEARM DPP-IV HIHIKEFT, SRR
Table 3 Sequence, toxicity and water solubility prediction of
DPP-1V inhibitory peptide released from rice glutelin in silico
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Table 4 Sequence, toxicity and water solubility prediction of
ACE inhibitory peptide released from rice glutelin in silico
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