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Abstract: The enzymatic hydrolysis parameters of antioxidant peptide extracted from Protaetia brevitarsis

larvae were optimized. The Protaetia brevitarsis larvae was prepared into proteolytic peptides by enzymolysis

technology, the extration rate of Protaetia brevitarsis larvae peptides and total antioxidant capacity were chosen
as the index. The effects of enzyme species, enzyme/worm ratio, substrate the concentrarion, pH value,
enzymatic hydrolysis temperature and time on the extraction rate of peptides and total antioxidant capacity were

determined by single —factor test. Then the conditions for the maximum extraction rate of Protaetia brevitarsis
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larvae peptides and total antioxidant activity were optimized by orthogonal experiments. The results indicated

that the best condition for the enzymatic hydrolysis process were as follows: substrate concentration of 5 %, the

initial pH at 7, enzymolysis temperature of 40 °C. Under these conditions, the extraction rate of Protaetia

brevitarsis larvae peptides and and total antioxidant capacity were 14.21 % and 0.752 mmol/L, respectively.
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RIAIZH, B oA 2R IR 2R LT R,
14797 SO 2 B 3 (1 F LB N S B AR BT S I & N
XTI AT T IR AR 25T . A2 BRI ST
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AT R MBI LI, Xu 550 1 1508 S i he
BETE I, B i JURP£F 2 25 11 () 3 0 AT Pt i
P R W9 2 IS0 1) £ B R A T S B AT AR
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Table 1 Four enzyme digestion optimum conditions

Al B I E/C il pH {1
Jig Wit 55 6
PR 1 it 55 3
e 45 7
JHEE 1l 55 8
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pH 5 BIZME T JERPIH BE 5338 20 % .10 % .7 % .5 % .
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Fig.1 Effect of enzyme types on the extraction rate of Protaetia

brevitarsis larva
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Fig.2 Effect of enzyme types on antioxidant activity of Protaetia

brevitarsis larva
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Fig.3 Effect of enzyme—worm ratio on the extraction rate of

Protaetia brevitarsis larva
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Fig.4 Effect of enzyme—worm ratio on antioxidant activity of

BPrELLAE 1/ (mmol/L)

Protaetia brevitarsis larva
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Fig.5 Effect of substrate concentration on the extraction rate of

Protaetia brevitarsis larva

0.8
0.7

0.6
0.5
0.4
0.3
0.2
0.1
0 s . . .
20 10 7 5 4

IR 1%
B 6 [E¥iRkEXTITE S K S LB TR

Fig.6 Effect of substrate concentration on antioxidant activity of

ALHE 77/(mmol/L)
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Protaetia brevitarsis larva
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FH 52
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FAR RIS 2E R LA 7 K 8.
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Fig.7 Effect of hydrolysis system pH on the extraction rate of

Protaetia brevitarsis larva
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Fig.8 Effect of hydrolysis system pH on antioxidant activity of

Protaetia brevitarsis larva
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Fig.9 Effect of enzymolysis time on the extraction rate of Protaetia
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Fig.10 Effect of enzymolysis time on antioxidant activity of

BPAALRE S/ (mmol/L)

Protaetia brevitarsis larva
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Fig.11 Effect of enzymatic temperature on the extraction rate of

Protaetia brevitarsis larva
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FER T e, 5 2 KA R AG 0 , 76 BRIy 45 CCHif
KA 11.94 %, G FERE TV, Z KR TR b5 i
i T B P R, DA e 22 T AE LA RE T B i e il
VLI Ky 45 CHAG e KB 0.625 mmol/L, il Jia i 4k 25
FHir, Z KB EALRE k55 , IR R TE 45 CH, KA AL
LA, PR AR AT RN E TR
FETEPER TR R, S 45 COMMHFR S TR
2.7 IEAAER:

FR A PR PR 2 245 2R, 3 I M 5 0 2 K L %
PrEALRE I ROR A R R oy = U KO 28105
XSS R T2 50T , DA A e AR A BRI vk
JE(A) KRR ZR pH AE (B) |l A 852 (C) X It il 22 Jik
DL i E A RE T s R 2, PR, SR Lo(3%)1E
283, IR BE (A) K AR ZR pH H (B) |l A il 5
(COVER 3AMHEINE B 3 A TS . 1558
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Table 2 Factors and levels for Ly( 3*) orthogonal array design

ARG BARIER pH I C BRI
1 7 6 40
2 5 7 45
3 4 8 50

3 HEENSMIE L(ZP)EZREIEITRER
Table 3 Ly(3’) orthogonal experiment design and results of

enzymatic extraction of polypeptide

A e A B C Z REEHR %
1 1 1 1 7.783
2 2 1 2 8.115
3 3 1 3 7.178
4 1 2 2 11.757
5 2 2 3 12.861
6 3 2 1 12.596
7 1 3 3 12.535
8 2 3 1 12.573
9 3 3 2 12.030

K, 32074 23075 32952
K, 33.550  37.214  31.902
K; 31.804  37.139  32.574
ky 10.691 7.692 10.984
k, 11.183 12.405 10.634
ks 10.601 12.380 10.858
R 05822 4713 0.350

R4 FEINER

Table 4 Results of variance analysis

5 ZEKTR ForRL AmE Br FMHE PIH
ey 0.287 7 2 0.1438 035 07410
KRR Z pHAH  34.033 8 2 17016 9 4134 0.023 6
ity i I EE 0.087 2 2 0.0436 0.11 0.9042
B2 0.823 2 2 04116
At 352319 8

H 3 FIk 4 iy pr &5 L T LUE Y Re>R>Re,
3R R Gt i 22 IR IR A SE M U R - KR &
pH {E(B)> K FE (A )> BFFEE (C). 3 MR,
XoF 5 Uil 22 J B B3 5 ) B KA IR R 2 K AR & pH
1 o RIS B B Y, D07 3 Pl B Ui 22 Ik
AR ABC, BRI BE 5 % KRR pH 7.
PlfFRLIEE 40 °C.

SPURARE ) T RS 45 R S 2 51 UL
#5546,

%5 BRASKENTE L(P)EXRRZHRER
Table 5 L,(3*) orthogonal test design and results of total

antioxidant capacity technology

R A B C SBTEALRE )/ (mmol/L)

1 1 1 1 0.257

2 2 1 2 0.160

3 3 1 3 0.157

4 1 2 2 0.398

5 2 2 3 0.593

6 3 2 1 0.251

7 1 3 3 0.399

8 2 3 1 0.554

9 3 3 2 0.273

K, 1.053  0.574 1.062

K, 1206 1242 0.830

K; 0.681  1.225 0.808

ky 0351  0.191 0.354

ky 0.402 0414 0277

ks 0.227 0408 0.269

R 0.175 0223 0.085

Fx6 FAENMER
Table 6 Results of variance analysis

5 2R Fuf AMmE ¥y FE PHE

IR E 0.066 1 2 0.0331 3.17 02397
IKAARZE pHAE  0.096 8 2 0.0484 465 0.1771

it iVt i 0.018 0 0.0090 086 05365

Rz 0.020 8 0.010 4

[ SRR S

&1t 0.201 7
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pH 7 B 40 °C.
2.8 FukiaEe

e AB.C, S5 R iEAT 3 UOTAT IS, Wil 2 kiR
R DL S ST E AR BE 1 1 BE 43 518 14.21 % il
0.752 mmol/L, & T3 3, £ 5 PHE—IiK R, i)
ABoCy N EAERR T 20551

3 g

ARG A Pt v A BT i 2 ik, SRR HZ K
BT EATEE B SEiE T SR G, flad 5 A~
PR 28 il Y A T A ) ) ISR B K AR
F pH HIF T %5, 15 H el 2 ARG H T 25 DL et
AALRE T 4 BN 0.6 %, BfRIELE A 45 C,
Tt Er (B R 3 b, SISV E R 5 % KRR &R pHAE M7
T 1F 28 0 A i il 22 R R B I HL B A AL fg
T1 A AR 120, RURIIR EE 5 % JK A% pH T
fits A TRLIE 40 °Co FEULIRIURAE T, Wil 2 R
1421 %, BPUEALRETI N 0.752 mmol/L. HAHESE AT
IR A AR AARE ), AERUERE
it AVRFRITZY b ST P AT — 2 R S

SE WK
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