158

FOOD & MACHINERY

DOI1:10.13652/.spjx.1003.5788.2022.80368

EISEESH BE 2508 [ 2022458 A | RRSHM

R E 2R IR T E R R E R 5

Optimization of extraction process and activity study of antimicrobial

peptides from Pleurotus tuber-regium mycelium

KH 2

ZHANG Shu-hui

Z

LUO Lu

SUN Xue-yan

%R

MA Ai-min

CRe el K2 M B 2 HOR 2 e L Wb il 430070)
(College of Food Science and Technology s Huazhong Agricultural University » Wuhan s Hubei 430070, China)

BE-BEMN:RIEAVEALEARAKRF R E R, A
FRRAKRGBEFAN L2 REHARARAX DAY
W EARA RN AEAT EE QB A e KA b AR
W LRRTE KR L, AR A A R W R AR A
WRE, GR:BUEGHBBEMHNE R ER LKA
PRy AR T E S A B AR E 39.5 C L BE B 3.2 h.
pHE 11.1, 4%k 1+ 20 (g/mL) ,BE&&mE 6 000 U/g,
REHTEBEALEARAKRS ST ERNHRAFRD
A EIRTE R 5 A A 74.17% A= 86.22% , 4L 1 k42
AR 22670, RAKTERERNHHRAFKXMATH
# MIC/EL %4 % %4 5.0,2.5 mg/mL, it kWi H L%
RAKREAZFOHAZH  LERSXMAFR G EA
AR 3%,

KPR R B LKA RGBSR R B AR
Abstract: Objective: To improve the yield and antibacterial rate
of antimicrobial peptides from Pleurotus tuber-regium mycelium
(PTRM-AMPs). Methods: Taking the yield and the antibacterial
rate of PTRM-AMPs against Staphylococcus aureus and Esche-
richia coli as evaluation indexes, on the basis of protease screen-
ing, the extraction process of PTRM-AMPs was optimized, and
the minimum inhibitory concentration of PTRM-AMPs was de-
termined. Results: The optimum technological conditions for the
preparation of PTRM-AMPs by alkaline protease hydrolysis were
as follows: the enzymatic hydrolysis temperature was 39.5 C.
the enzymatic hydrolysis time was 3.2 h, the pH value was 11.1,
the solid-liquid ratio was 1 # 20 (g/mL) . and the enzyme addition
was 6 000 U/g. Under these conditions, the actual antibacterial

rates of PTRM-AMPs against S. aureus and E. coli were
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74.17% and 86.22% respectively, and the yield of PTRM-AMPs
was 22.67%. The MIC values of PTRM-AMPs against S. aureus
and E. coli were 5.0, 2.5 mg/mL respectively. Conclusion:
PTRM-AMPs has significant antibacterial activity, especially a-
gainst E. coli.

Keywords: Pleurotus tuber-regium mycelium; antimicrobial pep-

tide; enzymatic hydrolysis; antibacterial activity; yield
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Table 1 Theoretical optimal conditions for enzyme

activity of different proteases
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JBeEE 1 Bt 8.0 37 2.8X10°
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Figure 1 Changes of polypeptide and total sugar contents

in enzymatic hydrolysate before and after des-

ugarization
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Figure 2 Effects of different proteases on the yield and

antibacterial rate of PTRM-AMPs
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Figure 5 Effects of pH on antibacterial rate and yield of

PTRM-AMPs
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Table 3 Experimental design and results for response
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BT 22 R0 AT U KT 4 T 38 7401 R T R K i T BT 4 900 T R
BIE A9 74,17 % R 86.22 % , 55 50 0 5 ) 4% SR 432 0T,
A, AR R i 0T AT . DGR BB IR RO 22,67 %0, Lh
AL T4 T 5.62%,
2.5 BUNMNIERE (MIC)

HT L 10 AT, BE P R X 4 o € A BR B A K AT B
B MIC {43 %14 5.0,2.5 mg/mL, I % 2% % F
P TR R A A A RN R R £ Ik MINP-8 X 4 (5 H
ZERBR B AR A B A MIC 4> 518 4.0,4.5 mg/mL, 5
IS 25 AR Bl . PRt R AR PR 05 o T 22 R BT TR BK LA T
0B G M LA B AR PR R R B A 2R A
AR

®5 EEEERFENH (V.)

Table 5 Variance analysis of regression model (Y3)

B3 F-J5 #l A ¥5o7 F g p i

FEAY 16.93 9 1.88 67.11 <<0.000 1 x ¥

A 2.28 1 2.28 81.33  <C0.000 1 ® %

B 2.33 1 2.33 83.25  <C0.000 1 * %

C 0.16 1 0.16 5.70 0.048 4 *

AB 0.08 1 0.08 2.90 0.132 4

AC 0.02 1 0.02 0.70 0.430 6

BC 2.03E—03 1 2.03E—03 0.07 0.795 8

A? 4.97 1 4.97 177.21  <<0.000 1 *

B? 2.65 1 2.65 94.61  <C0.000 1 * %

C? 3.19 1 3.19 113.99  <C0.000 1 * %
E T 0.20 7 0.03

ES1e 0.06 3 0.02 0.55 0.673 2

afi iR 2% 0.14 4 0.04

A1t 17.12 16

o x FOREFMEE(P<0.0D), x F/RER B FE(P<T0.05);R>=0.988 5,R44;=0.973 8.
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Figure 8 Effects of the interaction of various factors on antibacterial rate of PTRM-AMPs (Against S.aureus)
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Figure 9 Effects of the interaction of various factors on antibacterial rate of PTRM-AMPs (Against E.coli)
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Figure 10 Minimum inhibitory concentration of

PTRM-AMPs
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