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1 MBEF®
1.1 #ME5iF

FIERCA TG VIR AE L SRR B AR
(NA) B 3% W 55 97 3k (LB) | 1h 4% 25 7 4 W B IR
iR (PDA ), db ot B A0 AL A= M 5 R A PR D 5 i
EAM BEOME JEER EAE KRR
E, b5t Solarbio 28 Fl 5 Bl £ 1 A A K 2K H i
AR AE R A R R AR 2 o [ 7= 45
Mradi,

1.2 {5 E&

i TAES (SW-CJ-1FD) , #j M %2 28 25 < 3%
ARATBR S 7 5 1 U 35 F2 46 (ZSD-A1160) 1 I 85 55
P 5 (ZHWY ), b1 8 3 53 B 4S8 1 385 28 7 5 57
RZEVKE A (YXQ-LS-508IT) , | i A RS
A 3 43 6% T (Evolution 220), 35 [ Thermo 2y
w5 B HL(SIGMA3-18K) , 7 [ Sigma /A 7 ;
4 B 3 B T80 (Sean1200) , 5 [ Interscience
N 3 AR (10 mmx7.8 mmx6 mm) , BT £ T8 &
KA ) R BEHE (S L), B %Ak & T
FEA PR W) 5 & BERE (30 L), b 9 [ 5 A Ak T 7% %
HHRAF,

1.3 KEH*

1.3.1  PEMRTRE S 5w B R R TR
FHABRER K AT RR EE R RS, SR IR AT B 4 5 5
Fa 7R BV AR I, 28 CCRE SR i 1 Hh 7 B B R 1 o
PR o SR IR0 0 AR A 1 TR AR AT 8%, 4 0l AR
T EINE R BEREE DR R B, R 3R
PRI S TR 1 Y VIR A T 6

Z: BRIA 7 40 0 2 08 T R )M R (st 2 0 2 5
5 R YR ) 9, o BRI RR AT AR B AR AL S
M A ) TR IR A BRA Rl #E1T 16S tDNA JF
G TRV S 52, AR A A &5 SR NCBI #F
£ BLAST 73 #7, #ll F§ MEGA 7.0 B4 @ 24 %
B0 R PR E R
1.3.2 ) 5 A B
1.3.2.1 dEAAEHEER %K CEEE I
PEATIE N LARRCE | DR A 3 R I AR R 6T TR
SRR IO D 7 00 TR T P Y AR AR
1.32.2 HEAMAI SRR EARE, §EH
fity B A B A K Ak SRR REE
it . B B AT A5 A Bl pH(E 92 R C )

Jﬂzlomg/mL WIRER , 5 K R SF IR A TR Fh
i e 18 R R RS 2 h, KT 5 min, pH {H 18 247
LGEIENS Uﬂimfiﬂﬁﬁi@%rﬁf’ﬁmﬂﬁ,i&aﬂ P
S HE A ERL B B T

1.3.23 R EDIVE AR B AR o 1 AN 2 W
e VAR SBUGT I 1Y) B B, S A IR B 1t A EE 43 Sy
35% ,40% ,45% ,50% ,55% ,60% ,65% ,70% ,75% ,
80%,4 CFEFE 12h, #RJ5 4 °C.8 000 r/minﬁi% L\
20 min, ZRAFVLTE , F pH 7.0 W8 AR £h 2% vh i 2
Ey R AR preE KT N R LliELEEE’Jt/ﬁMﬂ?FD
A [R]85 Vi B A i 1R 5h % b i 1 SR i IR
1.3.2.4 BEEMN D BALEE f 1.3.2.3 5715 2
() HL$ W 0 0l e A BRI 0.5,1,2
3.5 ku WBE M 48w, H Tris—HCl 2w (pH 8.0,
0.05 mol/LnaFﬁﬁ*ﬁ A3 A AiT ) R 4 WA Ry xoF
HE, D5 35 AT Ak L A o P 0 R O

1.3.2.5  EGE MR R R BEW AR E T 4,
20,30,37,50,60,80,100 CALFH 2 h, #RJ5 i & 2=
o DA AL B K VR SR Rt BRI 2 AN ] i
A B TR AP 0 R G

1.3.3  MREGERIE R BUR Y BOR I E 22 b
FEZEAAT B HD & B L WBOGT TR O 40 TR S
FHIE

1.34 WEHRAERKMEWNE R ke &
A ZERIAT I HD A KR . R 2 h #EA7HURE
TE ODgo A0 72 WG FEAE , 25 il AR Kl 2k

1.3.5 KEEWENNE S5 F) B ik
HEAT 2 TR B0 2

1.3.6 KRR AEN AL

1.3.6.1 BRIEOAL  BRUGZEPRWONE . W, WA
Wi 22 2P0 SO BN L PORORE RERE T R A
ALVEPEFERY TR N 1 g/100 mL, LA IS AN L ik
TRUR ) LB 35 7% 34 R 6 HR B S A R e | X
HEGSE R INEH#ITHRR, BINERER 0.5,1,
1.5,2,2.5,3,4,5 g/100 mL, R H B Bk &
R LW A B E M H R 1.3.5 TR TR
R AR

1.3.6.2 AWAAL RIS E AR 4 WE
R B E R R R AR H
OB KIE JRF WA K oK X R
R LAE I 0.5 ¢/100 mL H & BEFI 1 ¢/100 mL NaCl
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B IR AR A B 05,1,1.5,2 /100 mL,
1.3.6.3 JTHLER ML TEHLER B MgSO, Fe-
Cl; .Fe,(S0,)5.CaCl, NaCl [ KCI 1 KH,PO,, i fin &
0.1 ¢/100 mL, X HE &£ AN U8 0 4 Ja 25 7 19 b5
FrhE (0.5 ¢/100 mL H & B 1.0 g/100 mL i £ A
). TCHLER VRN & 5 4 0.05,0.1,0.2,0.3,0.4,
0.5,0.6,0.7 g/100 mL,

1.3.64 ExAE P EREE, MK M-
SO, #AT =R =KV IE 3SR, 0 Fe L1 97 5
AT,

1.3.7  REEFZMRA

1.3.7.1 RREERME RAEGZEE, Hek
PEARAS | B HEAN TR 1Y T % (12,18,24,36 h) KT
R 9% # vt pH H (5,5.5,6,6.5,7,7.5,8,8.5,9) .

By (30,40,50,60,70,80,90,100 ml/250 ml) .
MR (05,1,1.5,2,2.5,3,3.5x10° CFU/mL) . &

1% 3 13 (28 ,30,32,34,37 °C) /% # (180,200,220,
240 r/min) . K WA (6,12,18,24,36,48,60,72
h), A BUIE Y Bodk I AT I A R I 15
1.3.7.2 IEASIRYG w4 X & WEm R] B AR A %
WA WA pH (B UEFT DU K 2 YK OF 1E A G i
I RS

1.3.8  REERUCKIIE  LAFEI & B A0 e 15 77 2
WG KGRI Tl e AR HEREE 2.5 o
L, fiEH W 10 g/L,MgS0, 3 g/L, KEEEA N .
300 r/min, £ & 50% , 4% F & 2.5x10° CFU/mL,
WA 9 L/min, B IR E 32 °C. 78 5,30 L & B
o S AT R 8 2 2R FAT B HD T B 1 K & e
7R BIE

1.3.9 FdEabFE 55001 LRI T 3 4
SEAT B O A 25 R R o O S E bR o
27, K H Origin8.0 #& 14 i 17 K JE 2 il ,SPSS
statistics 20 #XAFIEATECHE 437 o

2 #ZER5HH
21 EKRIFIEER

MITAE | VLIRS HCR AR B 26 A IR AL &
IR AT 5 BREA M RO R bR 25 Ak
1 i, Rk HD A1 GL X 7= 85 75 5 0 410 3 05 7 o
I, HCOAH B AR MH XM FYM

#E— X AR HD (GL #EAT & 0 , 45 R Uik 2
JIr7R o bR HD A0 BRI PR T R BR GL I
AR FEIEFE bR HD A58 5 SERT ST AR BE

1 TEE®RMN=ETENEEKRDER
Table 1 Comparison of inhibition zone of different
strains against Penicillium chrysogenum
W AR5 A 4 B A 12 /mm
MH 11.0 £ 0.147
XM 8.60 +£0.125
YM 9.85+0.153
HD 15.50 £ 0.146
GL 1435 +0.214

®2 HHMNFAEERMEEKDLER
Table 2 Comparison of inhibition zone

of strains against different fungi

B A2/ mm

R YT
EREE H o E R 25
HD 15.25+£0.145 14.36 £0.135 17.25+0.104
GL 13.85+£0.105 11.36 £0.214 16.38 +0.105

22 HHETEHER
22.1 HHIEAS BB ELE R 37 C4&
', WPk HD 76 NA 55580 [ 5E 24 h J5 A 7%
JEARME 1a B, FH HD MR EE SRR, 2
IR , 2 IR, V% Bk, B 7L (6, 20
FC Yo L, 45 SR AN 18 1b s, AR ATk A
AL B SR O S FC PR TR

Wk HD 283 B0 A2 05 W8 5L 22 28 B V-
T~ 2 W P 5 1 A AR B8 A P | 280 R 2R

~

(a) RVE LS4

(b) 4 g e 25 14

1 Btk HD RSS2 4H14E

Fig.1 Morphological characteristics of strain HD
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W D—B R G L — BT 7 AP A 25 2R P A AR R 6

B . 55 T B G ) 2 I IS 2 AT A ) P Ak

ER—H,

222 TR EESR m e TRA

B w47 16S tDNA W7, JFAIKE R 1374

bp , K H4ZE3Z GenBank , % 5% 54 MT186159,
WEMRGEREWERITR, Wk HD 5%

73| BEXFHFE

1% 2 ZF AT TR (Paenibacillus ehimensis )HNSQJYH
130 F1 & W& %F #4 AT B (Bacillus ehimensis)
KCTC3747 [RIEYEN 99% (FE 2), t— 5 & g2k
ZEALFT P Y bR A B AR HEAT LU X, R ILE M HD 5
R ZE AT T KCTC3748T (AY116665) ) [F] &
PN 98.76%,

HNSQJYH130 (KC208617.1)

95|l BIEHFMIFE KCTC3747 (AY116664.1)

47
43

BELEFHHE  HD (MTI186159)
KB LEFHHFE F6-B70 (GU647099.1)

100| L 4 2 g 2 11 3y MM-B22 (KC261939.1)

ERLFHFE PK2-1.1 (MN428207.1)
97 KPP HEFHNE TS44 (JQ735955.1)
SHLFHFE TAM I3419(NR 112117.1)

e
89
75
68

EOLFHFE 373 (NR 145946.1)
HOLAFEFE LMG 22176 (NR 042244.1)

BREFHTE S27 (NR 117421.1)

ZEREFHEHE Bel7 (NR 108639.1)

||
0.01

FIgELB 2 S S GPTSA 11 (NR 043256.1)

2 EREEFHWHAE HD Btk 16S IDNA RE LB W
Fig.2 Phylogenetic tree of the 16S rDNA sequence of P. ehimensis HD

224 16S tDNA JFH) X 45 30 | A B A= fb by
P DL KB A HRAE | % 5 T T PR B IR S SR TR 1A

i 44 N e R ZFFAT I HD
23 MEURSTER
23.1 W EALMHERR A0 e A B AU AR

Al RE AR R AR O T HERR I SR R R B
YERT, X e L3 WA T HA IR 5 5 48 Ak S
SR I 0 5 AR 15 e, 45 SR E 3a TR, K 3a
R, R SR A B S  B0RE A  R iE P
AU, U B L VR A B A 5 b R e A
FER D A AL

232 HEEIREALIE DS EF AT R BT I R Y
T LA KRN 2K 20 o R R £ iR
TEAE REDL A I o0 o 2 1 il Ak 2 ) 45 2R 4 8] 3b
R, ZIRZEEAT B HD B 7= 30 B 9 56 2 1
fitt B B A B S 58 4 0% T 5 XM 2 g R AR
P | R 1 R o S S A SRR 0 TR R A [l
W 5 51 R 73.15% ,71.78% ,92.70% Al 90.96% ;
XA I KRR TR 1 i B AR B ) i 32 Ve
PEEEARB AR . BRCER" R 2 /G2 2R AT 1A
P AR T AR O A R K B AR R A i 52

P 5 % ZE AR B YNP—17 A 5 it 58 2R 11 6 2 1
fity KA AR A Bt AN SRR, 2R I i Ak B 45 S )
RV, BB AT HD B 40 i 4 R 2
AR ES

233 GRREEUTTEANIE AR R (N R —
KB RR B UTTE TS . R B2 2R /AT I HD & % I
T8 W R P AN [ A R B ) R e A T DLUE , X UIT €
Yy (A T T R AT AR 45 RN 3e FEas . 48R
PR B8 AR R RE Ry 35% IR S B M b s, 4R 0
N TO%HNE Y A F 43t i, _E i35
IR P TE M, B A A 0 B M R )
R HE— 25 i K R e v B, R A B AT X
PR TG PRV W IG5, R e BE T0% 1 A
4 B TR e AT B P UTUE o 3 A 8 R e 1 T 60
— L B UE % W 2K ZE TR AT B HD BT 7= 300 B 4 o o
KA E TS eI

234 BEBEATr BALER RS AT AL B T R R A
AN o F Bt B w25 o B i S TR BR 4
S5 A B AT A X T0% 1 I A 6 8 i T TR 4
FRBATALEE 25 o2 3 fros , BT AS IR A 70 7
o 3.5 ka B BTG MRR A 0 T
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ST 0.5 ku B B RLH BLCR S 83.57% 3 EHTEWEEMERE

JR KT e 28 T 4R B % E—T[Zfﬁf, 2% MR Table 3 Recovery of antifungal activity before
RN RN 37 B 48 PN T R TR O ) and after dialysis

B, BH R WA AU R /N T T ENRREST ATk A= KRI%
5, WA T 0 R 5 A 03 83.57+0.147
235 MEEME 2R BE% ; 160'9291 ioo'l"jf
SEAUFT B HD % T8 L 00 400 7 45 S ) 3d B i ' 0 '

TRo AE 4~37 CAHRMTAEBL, 0B PR 78
50~100 CALI, W ER I VL3345 Ok T 27.54%, i FRSE BN B BRI RT T HD

36.54%,46.49% M 45.47% , BWHIMBEYW IR~ yyowm e o Iy T2 5 TR 1 ku 2
SE B PERE T, 2 — 2 E W] 2N T .

100} 1001
< 8
$ s} M?g 801
B E = ol
2 g 60 g%
B £ > |
= =
"= ® 7 20t
g 207 £
= E o
0
o R

AT 4k B2

Different treatment groups

AT Ak B 4
Different treatment groups

(a) (b)

1101

o 100+
100+ ‘%

M‘g 90} % 2 90+

B g 80r 2 = g0t
= £ 70l = %

s 3 £ ¢ 70r
:%(( L 60r ﬁ =

5 50} 5 60r

& 40t & sl
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Ammonium sulfate saturation/% Temperature/"C

(c) (d)
B3 ZEXRFAFEHD A-NEWRNHEE

Fig.3 Determination of antifungal substances produced by P. ehimensis HD

24 MEE BT B Y 22 10 JE 2R JAT R NJ2008 L H BE 8 410 1l
T WA ZF AT HD BRI s M4 KA m A RO W TR S5 Z R o Zhao
KU 4 PR o R 4 il LU Al Lot S50 B 4% B /9 28 AT B BHOT2, BE 95 1) il &
P (AR B A IRIE R, BN B AR R R KR AT ARG
RORR T DHFEGE s, HHT B IR bR B, AT S 0 2 3 A A9 22 108 28 2 fUAF T8 HD, L BT
BRI R R B R PR, KRR IAEAE PR E R I RS AR X BT, B —E MRS
REHRE D, BRSO EGARM R SHHNE.
FFE Bs HAES I AT i Avb TR . o
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R4 EBEEFWATE HD ERNINEE

Table 4  Antimicrobial spectrum of antimicrobial

peptides produced by P. enimensis HD

s KR B
A #2/mm
N EREE 18.45 +0.071
Z W 16.81 £ 0.014
Bk AT 17.50 £ 0.071
Fown & 13.50 +0.212
G 1B 2 B 18.75 +0.035
7 gh B R 18.25 + 0.035
FZ RS e R HRA 15.25 +0.106
fhme¥ s 12.05+0.071
WA KA
G ] 13.35 +0.106
A3 J0AT 13.50 +0.212
F RS KA e 17.05 £ 0.106
WITKE 11.70 £ 0.212
T RBEE 12.20 £ 0.071

25 HEHRERKHLZL

B R £ K il 2 00300 S 6 40 B A T R
Fe ELA B S, IR 4 IR | 2 BB 25 R AT
W HD e85 5% 4 h 5, WG B E T fE 4~16
h B[R] B P BB, S B KO . #E 16~30 h
iR BE N, AR BOR R AR E T, 30 h J5
R AA K T
26 MMUMEELEFE
2.6.1  BRIUE IR P BRI AL R A K
FEFRRL, AR B R AR P TR A
JEOR K e, B Sa o, 24 A] P BE R A R A TR

1201

B RN
Titer of antifungal peptide/

AU-mL?!

40

o : Lh

R YTy
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Different carbon source
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Fig4 The growth curve of P. ehimensis HD
B, 2 TR VAL AT IR ™ o e ey (ELAE B 5 kv UL K
W B TR R A S ek, DUH BREE IR
R R RV R B R I, B R R B A
TXT R PR, 7R S bR 0 el L X 3 49
A i

ARAFGEIE— LA T H SR RS A
A I, 45 A& Sb B, H #E B BT 2 B K
(4 £ B T SRR FNRE A, 24 H 28 BV 24 0.5
/100 mL B, 47 B B R A4 400 B 0 M e, 7 o
o B H R B I a p 4R R, B AR BT R
I, T RE A B H S8 B 0 36 K, BT L T
RS B st AU o), AT 55 M e . 1 O ) a8 - 0
2,62 FAUE GRS B TR R A A B L A
W R R MR, K Sc MR LSE R 88, G
PLAR IR IR R R R 2 AR T HL B K 7= A . 24
FORIBE Ry ZUR B, BT BT K 8 e e, K
SRR R AR 1R 0 2 TR

=AM T Bk 4 FRRIR AR I, 45

% 120

2,

g
g?T 80
B g
2 e
= 3 -

i =R]
= B
= 401

o

=}

-

g

=

05 10 15 2.0 25 3.0 40 50
Btk 5 in
Amount addition of carbon source/

¢+ (100 mL)™
(h)
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Different nitrogen sources
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5 EBEBRFMATE HD £BEFENRL

Fig.5 Optimization of fermentation medium of P. ehimensis HD

e 5d Pros . M AR A IES 1 g/100 mL
B, 7 TR R 4 0 M e s, L R P R R Tl SR
BRI, A — I A& TR o

2,63 JCHLEE  HLER RGO A AR R
NTT e (8 IR B, TCHLER A 25 R A& Se
s, B Se &5 WoR, KR SR I INA MgSO0,
X B B IR G AR B S T i — 2B
1k MgSO, a5 R an &l 5 i, 24 MgSO,
B a8 IR R 0.3 ¢/100 mL B, 2 18 25 2F J 4T 1
HD JIT 7 47t 3018 JOK 1 0% 1 e v

2,64 EKIER K LR OLA RS 13 IR A
BLAr AT =R —KOF Lo(3%) Y IE 28 il 5, 45
W5, S5 Won , 520 B FL A KGR B R AR
& 5 BES>MeSO,> i i 1 R, HE M4 &k
A\BC,, B H §2 15 2.5 o/L,,MgS0, 3 /L, i 2& A ik
10 g/L.,

27 MMUMEESEHEF

271 WIS PRSI AR T SRR AR
e 1 7% e RT3

PR AN

Titer of antifungal peptide/

PO R

Titer of antifungal peptide/

240

200+

160+

120+

AU-mL™!

80+

40t

0.5 1.0 1.5 2.0
GRS A
Amount addition of nitrogen source/
g+ (100 mL)™

(d)

280
240
200
160+
120+

80

401

AU-mL”!

0 0.050.102 03 04 0.5 06 0.7
Te AL A

Amount addition of inorganic salts/

g+ (100 mL)™!
(f)

®5 EXRHAWER
Table 5 Results of orthogonal experiment

A HER/  BMgSO/ C &% ak

%% g (100 g (100 g (100 Hih
mL)"! mL)! mpyt AU
1 0.25 0.2 0.5 179.94
2 0.25 0.3 1.0 264.92
3 0.25 0.4 1.5 258.82
4 0.5 0.2 1.0 146.19
5 0.5 0.3 15 179.94
6 0.5 0.4 0.5 14232
7 1.0 0.2 1.5 125.78
8 1.0 0.3 0.5 184.53
9 1.0 0.4 1.0 179.94
K, 703.68 45190  508.78
K. 46844 62939  591.05
K. 49025 58108  564.54
R 23524 177.49 84.26
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W, R T (1P R R Ak 1 4 SR N BT 6a T
IR, AH N 12,18,24 h I B Rk AR KAC I RS E
PUE B =R, KB 36 h I T B K= 8 ik )
U AE 5 M4 BR 4 A 36 h I A AR = B B A
P, Z R 2 2E AT B HD & B2 72 0 B0 I
R WA RIS EEEE 12~24 h,

272 KEVILG pHE KB pH {E 5 i 4
Wi A K B S AR P G R, S R A 0
BTG P 5 TR A A= S 3 W I W AR Y
P 6b A & WA 4 pH B0 T BB Ik 0 B
M1 25 SR A0 7E pH 5~6.5 Y 1Bl A, T B K Y 3%
PERE A pH (AR FHE MR, 2 pH (H>h 6.5 B, #t
B T R A8 B e s AR, pH (R T 6.5 1L Bt
DA R BT M TF IR T R DRI, TR R R I B 3R A 1Y

¥its pH {E R 6.5,
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Table 6 Results of orthogonal experiment

%5 A . b ] ¢ ‘ b ) AU~ mL™
(pH 1) (44 &/CFU-mL™) (%% & /mL) (K BB 19 /h)

1 6.0 1x10° 40 20 222.42
2 6.0 1.5x10° 50 24 198.52
3 6.0 2x10° 60 28 143.84
4 6.0 2.5%10° 70 32 158.14
5 6.5 1x10° 50 28 268.84
6 6.5 1.5x10° 40 32 290.00
7 6.5 2x10° 70 20 121.29
8 6.5 2.5x10° 60 24 130.84
9 7.0 1x10° 60 32 321.86
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11 7.0 2x10° 40 24 164.25
12 7.0 2.5%10° 50 20 135.89
13 75 1x10° 70 24 268.83
14 75 1.5x10° 60 20 249.21
15 75 2x108 50 32 231.01
16 75 2.5x10° 40 28 184.03
K, 722.92 1081.94 860.70 728.81

K, 810.96 932.52 834.26 762.44
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JK =3 from watermelon plants and its antagonistic

Screening, Identification and Optimization the Fermentation Conditions of
Paenibacillus ehimensis HD Producing Antifungal Peptides

Lu Leizhen', Hong Dan', Feng Chengling', Jia Ziwei', Zhou Jingbo', Ning Yawei', Jia Yingmin?, Wang Zhixin"
(“College of Food Science and Biology, Hebei University of Science and Technology, Shijiazhuang 050018
*School of Food and Health Engineering, Beijing Technology and Business University, Beijing 100048)

Abstract Objective: Strains for antifungal peptides production were screened and isolation from soil, and then the anti-
fungal peptides yield was improved by optimizing its fermentation conditions. Methods: Agar plate dilution and agar dif-
fusion method were used for the strain isolation. Morphological, physiological and biochemical characteristics and 16S
rDNA sequence of the strain were used for the strain analysis and identification. The antifungal properties of antifungal
substances were determined by protease treatment, ammonium sulfate precipitation, membrane dialysis and thermal stabil-
ity study. The fermentation medium and conditions for antifungal peptides production were optimized by single factor and

orthogonal tests, and then the fermentation amplification was carried out in the fermenter. Results: An antifungal pep-
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tides—producing strain was screened and identified as Paentbacillus ehimensis. The strain was named as Paenibacillus ehi-
mensis HD. The antifungal substances produced by P. ehimensis HD was verified as small molecular polypeptides with
the molecular weight of about 1 ku. The antifungal peptides had a broad spectrum of antimicrobial activity, which could
not only inhibit the spoilage fungi, but also inhibit the pathogenic bacteria. The optimum conditions for antifungal pep-
tides production by P. ehimensis HD were as follows: mannitol 2.5 g/l., MgSO, 3.0 g/L., fish peptone 10 g/L,, initial pH
7.5, liquid volume 40 mI/250 mL, inoculation amount 1x10® CFU/mL, shaker speed 220 r/min, fermentation temperature
32 C, fermentation time 32 h. Under the optimal conditions, the titer of antifungal peptides was 324.92 AU/mL, which
was 3.63-fold compared to the initial medium. Scale—up of antifungal peptides fermentation from shaking flask to 5 L and
30 L. fermenters, the titers of antifungal peptides were 371.01 AU/mL and 364.05 AU/mL, respectively, moreover, the fer-
mentation time was forward to 20 h. Conclusion: The antifungal peptides produced by P. ehimensis HD had good antifun-
gal activity, and the yield of antifungal peptides was stable after fermentation optimization and amplification.

Keywords Paenibacillus ehimensis; antifungal peptides; screening; identification; fermentation optimization



