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Abstract: Cereal polypeptides were prepared by semi-solid enzymatic hydrolysis with oat and buckwheat as substrates and
their antioxidant and hypotensive abilities were studied, liquid enzymatic hydrolysis was used as the control group. Kjeldahl
method was used to determine the content of peptides in the enzymatic hydrolysate, reducing antioxidant power (FRAP),
hydroxyl radical scavenging capacity, and Angiotensin I converting enzyme (ACE) activity inhibition experiments were
used to determine the antioxidant and blood-pressure lowering properties of enzymatic products. The results showed that
the hydroxyl radical scavenging rates of 1 mg/mL oat and buckwheat polypeptide (semi-solid enzymolysis group) were
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61.34% and 69.33%, the total antioxidant capacity was equivalent to (0.53+0.03) mmol/L and (0.48+0.01) mmol/L FeSO,,
and the inhibition rates of ACE were 80.27% and 77.60%, respectively. Based on the peptide content, antioxidant and ACE
inhibitory activity of the enzymatic hydrolysis products, the optimum technological parameters of semi-solid enzymatic

hydrolysis was as follows: oats with the enzymatic hydrolysis time 3 h, enzyme added 3.75%, and buckwheat with

enzymatic hydrolysis time 1 h, enzyme added 2.50%.At the optimum enzymatic hydrolysis parameter, the content of

polypeptides in the enzymatic hydrolysis products of oat and buckwheat was 7.03% and 6.35%, respectively. The yield of

polypeptide and antioxidant and ACE inhibition ability of semi-solid enzymatic hydrolysis group were significantly higher

than those in liquid enzymatic hydrolysis group. The semi-solid enzymatic hydrolysis process can not only improve the

efficiency of hydrolysis, but also improve the antioxidant and ACE inhibitory activity of cereal peptide. It also can provides

theoretical support for high-value processing of grain and application of functional food ingredients.
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Fig.1 Effect of semi-solid enzymatic hydrolysis process
parameters on peptide content of (A) oat and (B) buckwheat
enzymatic hydrolysis products
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TEEGE, Tl BASEH A T2 0m 1. HE 2(A)
F1(B) AI 15 RE3E FIFEZZ 19 ) B ASHF T 2R L bR
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Fig.2 Effect of enzymatic hydrolysis on the protein conversion
rate of (A) oat and (B) buckwheat
T BN PR ROR 2257 .35 (P<0.05), 18] 3~I4] 6 [F].
23 EBMEYIN FENSHRINE
W) EE AR ) DI RE IR M AN A S R R AT
K, 325y T R/ sz, A RV EA
2~10 N HEIRH WA T IR A s Ao, H
M Ty ol i ot e A AR BIVE Y 36 1 FedncfE:
Pt s (] S5 AF S WFE S S B I X Z2 K543
AR BIFEIR, A4S AR E] A 3 h, JHeAE - [T sl ™
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Table 1 Effect of the amount of semi-solid enzymatic
hydrolysate on molecular weight of polypeptide in hydrolysate

St L (%)

73 FHE(Da)

FEARIE1.25%  BEASIIE2.50%  BEANIIE3.75%

= 1000 5.1 3.9 42
<1000 94.9 96.1 95.8
500~1000 57.8 20.3 22.6
150~500 21.0 54.5 51.1
<150 16.1 213 22.0
= 1000 14.0 6.3 9.0
<1000 86.0 93.7 91.0
500~1000 23.0 213 25.9
150~500 44.8 55.5 447
<150 182 16.9 20.4

A2 g A 2 SR nT A3 2B 2 iR T
K. FEZEFGASINERN 3.75% IS4 N RS Eis
(B 1A), H SRR 1.25% AAH L, BEfR =4
H1<1000 Da fl53FH K FE U ] R P2 w5 FRAE TR
Bt a2 1 h, BRSNS 1.25% B Z K& 5w
(& 1B), (HEE# 4 11<1000 Da fIR53FH Ik A FUA
FTHREAANE N 2.50% K 3.75% 2H. XS TR
Bt JEC ) T B O3 EE FARE R G2, A2 S s A v
R R H A ) A 1, B BEAS I &E A3 22, BFDIAZ
SRR AR SE 4, AR TR I PR R

T 3o VR O T it AR > ] 28 Tl it 1) =X, A T e P
[B]2A 3 h, SN R 3.75% W25 AF T i e 22 13,
TEBHAIS A 1 h, BEEGHEE 1.25% BY5A1F T B
FEAMY . R 2 NIAS, M FIFEAL WS B ) h
3§ H<1000 Da FYZK L HE53 51028 66.0% Fil 76.3%,
ARG T2 S 01 94.9% Fil 86.0%. TE}-[#]
AW ONAAR FR b, 25 AR T A 2 s S R
F1, ANTTAE AR T BRI PR, AR TR s
Wit i, G AE RGBT A 3 h, BEUSINEE R 3.75% i
2T, FRATER AT TE] 1 h, BEASINEY 1.25%

2 W XA YR R0 TR R R
Table 2 Effect of enzymatic hydrolysis on molecular weight of

semi-solid enzymatic hydrolysates of grain protein

T i Ee (%)
43 ¥t (Da)
WA it > [ A
=1000 34.0 5.1
<1000 66.0 94.9
500~1000 20.7 57.8
150~500 26.5 21.0
<150 18.8 16.1
Bz
=1000 23.7 14.0
<1000 76.3 86.0
500~1000 38.2 23.0
150~500 22.4 44.8
<150 15.7 18.2

BfRSEAG T, 2 WRSE S R AU S Z IS &
1=, T EL e =4 vH<1000 Da B Ttk b FE R .
24 FBEEFYP LIS EMERIELR

R IRl 3 AT A5, e 281 [ A A T A5 22 K i) 6
PriEfbRe 1 Xz A i EE BRAE ) ¥ i 2 & T
Jeb EL 357 [t 25 T S 0 ) 3 22 TR 5, S 2 S I =
R 2.50% HPTEA TR R S T RIS 1.25%

(A) Hedz d
£030 +

0 . K B
FEAER 125 250 375
BEFAS I (%)

3 0401 (B) F c
£ 035 O
£0.30 5]
53,0.25
2 0.20
s
=~ 0.15
a
&= 0.10
kS| k2
ﬁ 0.051 o5 B
i\,g 0 ) e ] [ . 1
pec] AR 125 250 375
BN (%)
251 (C) ME% d
b T -
320 e
& 15
pid
b a
=0
{0
X4 5
0 : : .
MR 125 2.50 3.75
I (%)
40+
(D) 374
35+
e b
S 30
g 5] —
#z 20
£l
I 10
s B
0 . . e .
FEAFEL 125 2.50 3.75
TSI (%)
3 2 [F AT A O I e X e = v 2 P R AR TG PR R
ISA
AU

Fig.3 Effect of the amount of enzyme added in semi-solid
enzymatic hydrolysis on antioxidant activity of polypeptides in
enzymatic hydrolysates
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ZH (P<0.05) H 5 & 3.75% ¢HJC . 3% 2 5 (P>0.05) .
SLHGE FH I B2 A Tif HH R E AR 1 R A R T AR T
T, HPEFUI SRR Iy B sl K P2 Sk
R ) 82 VA O e R S I 2 15 70K P 2 5 1 A 1 114 K
B, CAWRFRIHDT R R A SRR IL D) 1n) Sl i 73
PEALERF, AT 2 R sk ) H 2R T5 R EE
71, Bi/K S LB AR EL A Val 8% Leu 1] DLAEHEZ KT
5% [ ERBECO DR, s A B TS 2 R =2, BT
e tlg T 2T A A SRR L, R B A TS
PERT ERER . A AR A 3 h (R 1A), BE
TS IR G0, JIrAs 22 IRk BE RN, X Hd Ak
Be 1 B TRAVE I (P<0.05) . HH TS, HEZEAENG
fARETIEIA 3 h, BEESINEN 3.75% 2510 1, 22 &
i ITARIRESE K B s U A A iE AR o

FEFELEBFMITE] N 1 h B (& 1B), il
1.25% 5 2.50% FI 3.75% H iSSPk i & =0
25 (P>0.05), B INE R 2.50% A% 3.75%
AR IR ST i AT 3 ARRI(ER 1), 4
R A B AR S B A RE ) T 0% E R 2RV R GE
F1 BE¥RA BEZES(P>0.05) . BEASIE A 1.25%
ZH P ) BRI 43— B 430 ARG O LI T 5
SR (= 1), Hptafbae ) X% A i BLE BREe 7134
WEAL TS A NLE (P<0.05) . FEItk, FEZZEAE M AT E]
M 1 h, BEZANE N 2.50% 8% 3.75% 5520 F, 2
T TS SR 22 IR & e vy Hp T S AT A8

Z KPR AL P 5 HL A IR 2H Al AT 5%, 44
FLPR R IR FEASLH 43, ‘TR | S AT A IR
PP R AT PR EAT AR KM 27, A [R5
AR R 5 bb e i Hopt S Ak G PE R 5% . Herrera
Chalé&5P¥ TiF o7 T 86 5 88 (g ™ 420 T AS TR IR 43
LRGeS T, 15 4Ry MRKEL 5T, Bl<1000 Da
FIRRER S aAbRE JT B o

FHE 4 745, 2 IR R 1| mg/mL B,
MEAZ FNFEEZ V- [ & Wi s 22 At bt Ak Re o
¥ A A BRaE 1 ¥ e T A A
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