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1. RAAR K FEFR Mk 712100; 2B R REARRFEGHAFFR A 712100

WE RHBRE EO DUE KT BB BRI A B (Engleromyces goetzei P. Hennings) B 24
P& 0 G-25 BERCAE 24k 5 75 3R 2 K L SR FH B 4R R 75 RSP AR X URg 32, L300 581 el A% 28 98 b 2 A7 300 T 775 M
T, 25 2R e WY M 22 KT 4 Ml B0 B T 19 T8 24 A K 3 AN () R B A PR T e b, AR TR 22 I DMISO 38 OB A
INZZ IR B IN W (Gibberella zeae) %R AHLIN W (Drupe anthraz) Fljih 7 ¥ 22906 B (Verticilllium albo-atrum ) ¥
0T T Pk A e o 1Cs0 43 R 8.70,9.48 I 8.96 pug/mL, [W] B, X 4T 17 JIK 7 TR 8L o ik 63 9% 0 A LI D R0 T A R
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WAKE AR E M. H HPLC XL Z WKt — 25 glifb , 743 31 B 3K 20 09 H0 R K .

KEWR PTRERAATE PO BOWE s RN

RESES S476 XEKARIRER A

L) P A LR R O A T R AR ) A R4S N
TR E A 2T R Y 20 200 R IR A — 2R U
G — S AR R — SR AR L NAEAEILT
FAET B MY A b —J7 T N A O A ) S Bt R
Krs s o Ry E R LT 55—
05 AR T AT B TR W R AR A R R AR R
P2 YL RE 4R e R R B B G
X T N A B W BT T ER . Bl K&
M B ELE R E AR AEY H AR N AR B AE D —
ol 2 1) A 0 245 ) O R R RO 0 TR 2 W) T R
AT R R RS

PrIER N A (Engleromyces goetzei P. Hen-
nings) Ay A JAE T B LB A S AT AR A A
&0 W el M ES S IS R s I W DT IR 0 T )
VTG AR S HU R I R 2 L AT AR 2 R
IR FEAREAR D AN R £ TR 4 B 43 v 43
PR RF/NTACE Y . e R PR 2R TR
IRYT B R R R L R M R S G IR A
—ESTRC . BT E ARG T P Bk A B
AP B FL R I WF S D AR IR AR S B
TUVE SR T 43 0 LA B o B0 68335 45 B R XA Y
BRN A IEAT THRI P8 20 L alife i3 3] T 2k
W I %ok A R VE AT R0 AR BT L LA O AT A ER

Yo H 7. 2018-03-22

XNERS

1000-2421(2018)05-0045-07

PR AR TR B T R AR AR IS A
1 BRI

1.1 i

DB AT . J3 8 s 097 A 3k A A T8 A T
i W4T, Pk T 95 5 A B TR A

2YIEIRH. P SREE PDA I NA,

DAL Y 5 . A A 2 B 43l
N4 WA A A BRI (Staphylococcus aureus) F K
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cinerea) Wi R HALIR B (Drupe anthrax) . hh ¥ B
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ABLE,8 000 r/min &0 25 min, B B, FEUT
TE R ARZE A 1.1 00 B PR HEAT PR U B ik i A H
B3, a3 EWH. HT.

DT RERN A Z KW 2L alifl . ¥ Tk E
FH LIV EERER. SO0l EE. BABYH
LAYOBEFRAR SR R I E 3 IR AT T s W, vk
AR EE YRR, AL G-25 R RE 2T H ) 2 Al
. FEMIREWE N 1.5 mg/mL, R 1.0 mL,
WA R 1.1 YORERR , Wi N 1.0 mL /min. H 3K
LR UAE 1 mL JERE R, KT FT—80 Cik
IR

HHPLC XML Z Rk alife ., w5 Lk am
VR T #E 5 B R B VR R 0,15 pe/mL RE SR,
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SR A hPE g A, R R AT )5 . EAEC0.5.1.0,
2.0.5 mL), AT sh A Buffer B B9 #6E . 0~5 min
buffer B:0% ~20% ;5~35 min buffer B:20% ~
35% 335 ~45 min buffer B:35% ~90%; 45 ~ 50
min buffer B: 90% ~ 90% ; 50 ~ 55 min buffer
B:90%~0%. £ 1 mL/min [ # T 60 min
BEVRSE KD P K 214 nm, BE 1 mL, I K
oy,
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A0y Ay W T 60.80.100 °C 414 F L ik # 10,20,
30 min Ji5 BUH L SR S L6 2045 900 58 06 1 52 . A
JINZZ 75 B o TR RN PG TN AR 22 0 B TR Ol R R T, LA TR
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M: # M Bt marker; W 6. 28 HPLC 4fi fb 19 31 B k. M. Protein
marker; Peak 6: Antifungal protein 6,freeze-dried sample after HPLC.
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Fig.3 The electrophoretogram of the antimicrobial
peptides purified by HPLC
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Table 1

U AR Bk E

ram of antimicrobial peptides

[G] i o 76 AR L ik 80 A1 DMSO o1, AT A BRI
AR TE 22 RO 7 o T T A R A s R,
A TR 22 TR TN I i R0 T A R R TR A AT A 0k
9026 LA s ik 3 80 £ U NS A% 2R IR TR P A
FEN LM BRI B RO R R OK 9000 L B
DMSOF BB 37 5 5 JEL B 3 i R I BT AR
BIELIA B VTR 22005 B /N 22 % 9 T R4 R 0% 2
T R AN T R 0K 90 0 LA E

AN ERE KT S MBEFf X 7 EYNRRERENMEEE

Inhibitory avtivities of the peptide isolated from Engleromyces goetzei

P. Hennings against 7 plant pathogens in 5 solvents

I %/ % Inhibitory rate

el

N e

. SERPIEIG T TR BORRIEIR T T AR VO RS S A J0 B SR A T
Solvent . oxysporum
C. cingulata B. cinerea D. anthrax V. albo-atrum G. zeae A. alternate
{. sp. niveum
PSR Acetone 81.9 84.1 86.3 79.8 79.6 86.7 93.1
HI % Methanol 78.3 68.8 65.4 69.2 69.3 67.1 67.0
i3 80 Tween 80 78.9 81.3 90.7 88.3 91.8 89.4 90.3
DMSO 92.9 94.5 93.7 86.7 93.3 94.1 93.1
JeHiK ddH, O 67.9 76.5 72.9 83.1 80.2 81.3 80.2

3T RER P A A 22 IR 7 iR 90 DR T 10 5
JIFTRE . AR ER N AR TR 2 K A R L ik R 80 DM-
SO FEICEXT 7 Fi ke 4993 I 3L 1R P 22 A= K il 3 )
TR LR 2~ 4, 45 B WoR AT R BRI E B 2 K TE
AN TR) F i 0 Rt L TR 22 ) LA AR 5 A B 5 A

5 Tl ) X3P S B R TR L T A K A R A R
JELJG TRT At 9 20 A L P TR 220 L /DN A2 R R
FRT FITAR B % S99 T BT 24 2 K M A S [ R EE 1 40 1 A

HER EAD RS AR . JUH 2 TE DMSO %)
FAETT AT BR N AR B 2 RO O T B 2 RN 22
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Table 2 Inhibitory rate of peptide acetone extracts against 7 plant pathogens

B E
Tested fungi

2 1 1051 5

Toxic regression equation

Correlation coefficient

1Cs0/( [Lg/mL)

SRR C. cingulata
FMKEEWE B. cinerea

R BIIE D. anthrax

Wi F BRI V. albo-atrum

PR 25 1 F. oxysporum f.sp. niveum

INERBTERE G. zeae
MR FRERGE A. alternata

y=2.4246+1.5903x
y=2.8057+1.2882x
y=23.8781+0.91232
y=3.1658+1.03132
y=23.7440+0.81722

y=3.1695+1.3872x
y=2.4337+1.6475x

0.966 6 41.64
0.974 8 50.50
0.967 2 16.97
0.979 8 60.05
0.972 4 34.43
0.965 8 20.90
0.964 3 36.12
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Table 3 Inhibitory activities of Tween 80 extracts of peptide against 7 plant pathogens

Pl
Tested fungi

B 7 115 77 A

Toxic regression equation

Correlation coefficient

IC;o/(,ug/mL)

SER BRI C. cingulata

TR ERRE B. cinerea

MR BIHW I D. anthrax

T HERIE V. albo-atrum
ViRAZE/EE F. oxysporum [.sp. niveum

INE TR G. zeae
MR EWGE A. alternata

y=3.0248 +1.0667x
y=23.5476+0.8648x
y=2.2568+1.5025x
y=2.3449+1.6668x
y=3.8822+0.9040x

vy=23.29084+1.0484x
y=3.5076+0.9796x

0.982 3 71.02
0.987 4 49.10
0.956 0 66.59
0.982 8 39.16
0.981 9 17.24
0.976 4 42.70
0.969 1 33.73
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Table 4 Inhibitory rate of peptide DMSO extracts against 7 plant pathogens

P B

Tested fungi

VLI piy i

Toxic regression equation

K R

Correlation coefficient

1Cs0/ (pg/mlL)

RPN HE C. cingulata
T IKBEIRE B. cinerea
B R RIEFRT D. anthrax
i EERE V. albo-atrum

ViR ZEE E F. oxysporum {.sp. niveum
INETRFEIH G. zeae
TR B A. alternata

y=3.5306+1.2052x
y=3.5777+1.1600x
y=4.1978+0.9876x
y=4.5334+0.6707x

y=3.7015+1.1846x
y=4.10724+1.0828x
y=3.6619+1.2162x

0.978 8 16.56
0.984 6 16.82
0.976 3 9.48
0.977 6 8.96
0.977 1 12.48
0.973 2 8.70
0.958 6 12.60

24 MEREM

1) B X A7 PR K P 2 TR e A O R e Y R
Xof AN [ 3B 45 T A (] s i) Ak B e B O 99 R 4k SR
FIRIEE 45 (3R 5) 7 77 TR R 9 2B B BT 1A IR 22 B
Wy i B AR, s DX Ao v L AR R 1 T A 1
100 “C LAF #4b 3 xF & JL-F- & A 52 0, 598 HA 1R
SR A T A 5 K BT (20 min BL B ) B R AL S
T 1E FH 2 A B 55, 100 “C AL H 30 min XF /N4 77
B 975 TR RV IR 22 95 D L BT 1) 00 T O R OB 55 L
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2) pH XA R Bk P9 A T T TR R AR A T Y S )
S R (8 5 W76 pH 3~11, TN BN A T

0T IR i B o8 /I 22 A B 9 T R PG T A 2 g T A 410
AR UM B R I B pH SO L. BT 5
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Je BT AR K R il pHL (R S0 B A S 58 ) 0 T
3) X AT P BR PN A B R IR E PR R R . T
Ak X7 TR IR AT TR AR B9 5 25 2R (3R 6) R &
ek Je o AT DA IR P2 T T TR IR B A TS SR AR 5 L 10
WP LR 52 B R e L T EL o D€ 453 B8R 2 I X
HA — 2 R K A A 5 19 2 1A T Xk R o A e g oK
SRR P Ak L AU RS A 5 5 DL T AR o A A
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Table 5 The influence of temperature on the
natural antimicrobial peptide
1 0 B[R] Ak 3L MG B 42/ mm
Treatment of Diameter of inhibition zone
temperature N TR T (YN
and time G. zeae F. oxysporum f.sp. niveum
% ## Control 11.749 12.533
80 °C (10 min) 11.688 12.342
100 °C (10 min) 11.657 12.275
120 °C (10 min) 11.629 12.213
100 °C (20 min) 10.025 11.324
100 °C (30 min) 7.911 9.143

TE 0 B SR 24 B S I, I B AR 3 AR M
i, FIA. Note:Control is extract without treatment; Di-
ameters of inhibition zone is mean diameter of three repli-

cates. The same as follows.

181
16
E 14+ ‘_k__/‘\m—.‘——ﬁ—s—‘
~<\._, 12+ T,
w 10f .
s 8 ——/NERBINIE G. zeae
il Z’ —— VY TANZS IR 4 F. oxysporum f.sp. niveum
= ol
(\ 1 1 1 1 1 1 1 1 1 ]
2 3 4 5 6 7 8 9 10 11 12
pH
5 AEpHEGTHRIMEYRIEIER
Fig.5 The inhibitory effects of the natural

antimicrobial peptide at different pH
F6 BMTAKNEERERNELROZMW
Table 6 The influence of different enzymes on

the natural antimicrobial peptide

% Bl B 12 /mm Diameter of inhibition zone

Ak B - — -
T AN IR BN A Y JTAR 2555 1
reatment
G. zeae F. oxysporum {.sp. niveum

Xt Control 10.525 10.225
5 B Trypsin 9.500 9.833
H i Pepsin 8.750 8.667
o TEM B «-Amylase 8.517 8.833
WAL EE Catalase 10.115 10.167

3 it

BTG B TR VR T BE T IR )R
Br A & HPLC AT P ER A 2 B 4 L 93 B T Ak
PUB R AR LLEE AR5 v, BT 1A Bk A 2R T
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i R L BIOC T AT N ER A 2R TR 22 KR B0 8 5 4l Ak Y

%

H AR IE

BN AAL IS AT A ER Y AR T T R IR AT 0
T IR R PR LA L R M RE AR E PRI ST L R 2 e
FEAM B AL e BP0 K = ORI R H
i 4, pH e Pk AR U, X L A R 4 0 R
DRI X A7 R R P 2 R A AT S R L D Ol Y A W
T R BT R AR BT i i At . B AR LT IR 36 Tk 5
VBRI AT — R 22 B0 (EAR Sy — P KSR B R ) B )
HA NG =AM 251 A RO AR IR L 2 (8 36
TR LA R A0 38 T A5 R I 34 o 88 G A S — ol 28 1Y
WA 25 BT IR A AR YU 25 W) T R B B B
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T 14 40 T 0 K o o R A ol A 0 B30 T TS 2454
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Isolation and antimicrobial activities of peptide
from Engleromyces goetzei P. Hennings
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Abstract The crude extracts of Engleromyces goetzei P. Hennings were obtained by leaching,cen-
trifugation, precipitation and lyophilization. The crude polypeptides were obtained after extracting and i-
solating the crude extracts with G-25 gel chromatography. The antibacterial activities were measured
with paper filtering method and plate confrontation method on the diameter of inhibition zone as an indi-
cator. It inhibited all types of tested agricultural pathogenic fungi on mycelium growth. Among them,the
antibacterial activity against Gibberella zeae ,Drupe anthrax and Verticilllium albo-atrum was highest,
with the IC;, of 8.70 pg/mL,9.48 pg/mL and 8.96 pg/mL,respectively. The crude polypeptides were
further purified with HPLC to obtain an electrophoretically pure antimicrobial peptide. It had wide anti-
microbial activities and was worth for the further studying.
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