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Abstract; To promote the development and utilization of Idesia polycarpa Maxim. cake and meal, the
protein was extracted from [Idesia polycarpa Maxim. cake, and polypeptides were prepared from the
protein through enzymatic hydrolysis. The optimal hydrolysis enzyme was screened based on the DPPH
radical scavenging rate and polypeptides yield, with the secondary structure of the polypeptides also
considered. Additionally, the preparation process was optimized using single factor experiment and
response surface methodology. The antioxidant capacity in witro and functional characteristics of the
polypeptides were investigated. The results indicated that polypeptides obtained from Idesia polycarpa
Maxim. protein through enzymatic hydrolysis with a complex protease exhibited higher antioxidant activity
and polypeptides yield. The content of a — helix decreased from 38.23% before enzymatic hydrolysis to
16.49% , while B — fold content decreased from
W0 ET #2024 - 05 — 155 fE B F #2025 - 04 ~ 18 28.01% to 17.81% . The optimal conditions for
EET A WAL REIT A AR 2 R4 0T H (2023 AFDO80 )
T EL i 7 77 5 (@ R e R R I AL 4 AR I v O R CRE &
TiUE (PT082301 ) 5 b R K2 2024 AEAT ST A8 0 R

the polypeptides preparation were obtained as
follows: enzyme hydrolysis time 2.7 h, hydrolysis
temperature 45. 8°C, pH 8, and enzyme dosage

H (MYK2024074)
BT E(1998) B W-LHFFC A BE5E 7 1 2 LA 2.9% . Under these conditions, the DPPH radical
FEH LW (E-mail) doulei0119@ 163. com., scavenging rate and polypeptides yield reached

BEEE.Y 9,257, H1 (E-mail) luokai_79@ 163. com, 78. 54% and 20. 04% , respectively. The
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polypeptides showed good in vitro antioxidant activity, with IC,, values for DPPH, ABTS" and hydroxyl

radical scavenging capacities of 0.462, 0.583 mg/ml, and 3. 626 mg/ml., respectively. The functional

characteristics of the polypeptides were closely related to pH, temperature, and ionic strength. Compared

with Idesia polycarpa Maxim. protein, the solubility and foaming properties of polypetides were

significantly enhanced, while water — holding and emulsifying properties were reduced. In conclusion,

the protein derived from Idesia polycarpa Maxim. cake and meal as raw material , antioxidant polypeptides

can be obtained by enzymatic hydrolysis using a complex protease.
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Table 1 Secondary structure content of Idesia polycarpa

Maxim. protein and polypetides %
i B-#& TTMElM o-BE  B-HM
P 28.01 15.20 38.23 18.56
AIP 17.60 15.02 16.55 50.81
NIP 23.58 14.53 30.98 30. 89
CIpP 17.81 14.97 16.49 50.74
TIP 31.54 16.71 32.57 19.19
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Note;: When examining a factor, other conditions were fixed as enzyme hydrolysis time of 3 h, enzyme
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Fig.3 Results of single factor experiment on preparation process of Idesia polycarpa Maxim. polypetides
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Table 2 Response surface experiment factors and levels

K A FfEHE/h B Ef@iRE/C C pH D BRI/ %

-1 2 40 7 2
0 3 45 8 3
1 4 50 9 4

®3 MEESKERITSER

Table 3 Response surface experimental design and results

TS A B c D Y, /% Y,/ %
1 1 0 1 0 76.52 17.89
2 -1 0 -1 0 73.67  20.11
3 1 0 0 -1 76.33 18.32
4 0 0 0 0 78.82  19.96
5 0 -1 0 -1 71.65 17.54
6 -1 0 0 1 68.52  20.94
7 0 -1 0 1 69.87  18.23
8 -1 0 0 -1 73.69  20.07
9 1 -1 0 0 73.63 17.36
10 -1 1 0 0 73.21  20.21
11 1 0 0 1 74.64  18.07
12 -1 0 1 0 73.25 18.21
13 0 -1 -1 0 74.63 16. 81
14 -1 -1 0 0 72.63 19.85
15 0 0 1 1 72.34  19.34
16 0 -1 1 0 73.88 17.63
17 1 1 0 0 75.66 18.28
18 0 0 -1 1 71.98  17.54
19 0 0 0 0 78.37 19.53
20 0 1 1 0 76.38  18.16
21 0 0 0 0 80.07  20.23
22 0 1 0 1 70.21 19.69
23 0 0 0 0 79.24  20.18
24 0 0 1 -1 75.62  17.44
25 0 0 0 0 79.12 19.63
26 0 0o -1 -1 74.69 17.23
27 0 1 -1 0 74.68  17.18
28 1 0 -1 0 75.64  16.58
29 0 1 0 -1 76.32  18.33

2.4.2 (A EST 55 25500

X 3 IR T 2o A G R B £ 00
TIRENA AR Y, =79.120 0 +1. 450 04 +0. 847 5B +
0.225 0C - 1. 730 0D +0. 362 5AB +0. 325 0AC +
0. 870 0AD +0. 612 5BC —1. 080 0BD —0. 142 5CD -
2.370 0A% —2. 950 0B> — 1. 640 0C* - 3. 810 0D*;
Y, =19.910 0 — 1. 070 0A +0. 369 2B +0. 268 3C +
0.406 7D +0. 140 0AB +0. 802 5AC — 0. 280 0AD +
0.040 0BC +0. 167 5BD +0. 397 5CD —0. 092 2A” -
0.919 7B% —1.560 0C* 0. 485 9D, %I HI [ )y 2%
rMTank 4 £S5 R

R4 Y, HENW

Table 4 Analysis of variance for Y,

TR FHM HEE F p
il 221.21 14 15.80 25.37 <0.0001*

A 25.38 1 2538 40.74 <0.000 17
B 8.62 1 8.62 13.84  0.0023"
C 0.61 1 0.61 0.98 0.340 1
D 35.85 1 35.85 57.56 <0.000 1%
AB 0.53 1 0.53  0.84 0.3738
AC 0.42 1 0.42  0.68  0.4240
AD 3.03 1 3.03 4.86  0.0447"
BC 1.50 1 1.50  2.41 0.1429
BD 4.69 1 4.69 7.53  0.0159"
CD 0.08 1 0.08 0.13 0.723 4
A 36.53 1 36.53 58.66 <0.0001"
B 56.57 1 56.57 90.84 <0.0001~
c? 17.38 1 17.38 27.91  0.0001~
D’ 94.38 1 94.38 151.54 <0.000 1"
T2 8.72 14 0.62

2 30155 7.15 10 0.72 1.82  0.2956
mliints 1.57 4 0.39

At 229.93 28

H:* RREFRE(p<0.05), * » FREFMDE
(p<0.01), T
Note: #.p <0.05, * *.p<0.01. The same below

RS L, AESH
Table 5 Analysis of variance for Y,

TR P AW T F P
Y 41.28 14 2,95  18.91  <0.0001"
A 13.85 1 13.85 88.81 <0.000 1™
B 1.64 1 1.64 10.49 0.0059™
C 0.86 1 0.86 5.54 0.0337"
D 1.98 1 1.98 12.73 0.003 1™
AB 0.08 1 0.08 0.50 0.489 9
AC 2.58 1 2.58 16.52 0.001 2™
AD 0.31 1 0.31 2.01 0.178 0
BC 0.01 1 0.01 0.04 0.842 4
BD 0.11 1 0.11 0.72 0.410 5
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JrEERIE PP BHEE % F p

CD 0.63 1 0.63 4.05 0.063 7
A® 0.06 1 0.06 0.35 0.561 7
B’ 5.49 1 5.49  35.19  <0.000 1"
c 15.85 1 15.85 101.69  <0.000 1™
D 1.53 1 1.53 9.82 0.007 3™
B2 2,18 14 0.16

A= ) 35 1.78 10  0.18 1.78 0.304 1

Ll 0.40 4 0.10
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