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A Novel Seed Coating Formula with Antifungal
Substances Produced by Bacillus amyloliquefaciens B,
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Abstract: The antifungal substances produced from Bacillus amyloliquefaciens Bl, were for the first time used as active
ingredients in seed coating. The fermented broth containing antifungal substances was ultrafiltered and freeze-dried to form
lyophilized powder, and then mixed with composite film-forming agent solution. Finally, peanut seeds were coated with this
kind of seed coating containing antifungal substances. The results showed that the best volume ratio of 4% polyvinyl alco-
hol (PVA)to 1.5% sodium carboxymethyl cellulose (CMC-Na)was 5 : 1, which is the best film former recipe in seed
coating, and it has no significant effect on seed germination potential and germination rate. The pH stability and thermal
stability of the lyophilized powder of the fermentated broth containing antifungal substances are good. The MIC of the pow-
der to inhibit Aspergillus flavus spore germination is 1.92 mg/mL. When the content of that powder in the film former
reaches 4 mg/mL, 4. flavus was completely inhibited.
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R VEN ZE AT Bl (Bacillus amyloliquefaciens
BL) HHASSLEG = A AR b o s A5 21, h A
PRI RIS P23 D1 23 8 S A P b O DR, DR
CGMCC No. 3413; # % (Uspergillus flavus) H R
PR A AL TR ST 2 IR A 7 s ABLERD I F R
FRAE 25 AR AAE YA B L SR B SR LF dE = A
(CMC-Na) | WEERREN . se M B _E i 28 —ialGR))
R OIHEE(PVA) | LR AR A R E k271
AR R B MRS RWA BEETAY T
A RAF.
12 A&
1.2.1 AR By 89 if it

a3 ) BC il B A B 1.5% B AR B L AT 4E K 4
(CMC-Na) ¥« 1.5% M BERR AN . 1.5% 7¢ B
W 4% B CARTE (PVA) T RIS C R A2 5 Y )
W, PR 4% B IS 1.5% FR LA 4t R 4053501
DMAFIEL 3:1.4:1.5:1.6: 1 MHBNEA. i
HRENE | B KI5 RRC, Tk i
AR, RN IR 3 A

(1) BRI A < P SEARFR (1 mL) A 4% BRI
WT T Fimsh e, 8F 30 C T, A
JEVESED: T 90 BRUE IS U, 2037 A K Thi il
30 min S5, BEREN B 7 B EIT |, R U
U5 1 2% : GBS S U, 3% 7 7E/K PR 30 min
Jo, BEANRENEBE 7 b IR, RO BB A
M2 : NGRS AL, Ko B 25

(2) AR MDA < FFSERFR (1 mL) A 4% BRI
WA T BRI AR A R T8 IF T4 BTy 15 % 1L
b 1Y O A B AN = 7 € 8 3 ]
A R A —TH T, WHC 10 mL Z85R/K i 7E g 4t
RN, 3 h JEFREOE IR LEE A9 o, TR R [ AR
JEEF IR AR 8 B 7K I o it

(3) DN 2 < B SRR AR (1 mL) A9 25 BRI
T T i sh s, T BT AR, 4R
JaR K, 6 h J5 B I IS AR LR rK , 7
WRRIT I, B (D) THREE R, ol m R

T 5 mo PN

VR = mn; " 100% (1)

(4) KD < B SERF (1 mL) A5 BRI
WT TSR ERsh R, TREERAKY, 20h
e Rl W R AL Ty AW g = RS AT AL EE]
gyt
1.2.2 AR iR 6 Beh) Bk 8 2 R E T e 45k

R 28 S 0 B T S 3% 222k 30 000 |
10 000, 5 000 HBIEMES FEEL 400 ~ 600 UM, HIHL
BIL, BV R T AR BIR T 8. BB e e
PEATRCH , SEIR LA BTt A VR T8, il B & 4
YRR AT , AR, XA A Y
. RN 3 AN EA

() BEERA TR pH FaEE B R R R T
¥ oK, BT 100 mg/mL, pH 435I H
HCI 1 NaOH % 5.6.8.10, 12, 43 12 h J5i# =]
J5 pH 8.5, A= Hebhk Vi E 44 L I G k. R Ak
PR R BERCA XTI, BT 30 CHiFE 36 h, H+H7%2
SCP I A A P AR

(2) K BE R TR W AR 1 < R IRV R T
oK, B E N 100 mg/mL, 43 HI7E 50,
60 .70, 80,90, 100 C 4k ¥ 30 min, 121 C &b Ff
20 min, ZFFEEAREINE A PR TEPE. R AL FEY
KEERCHXTIE, BT 30 CHiFF 36 h, A+ Wik
W 4 TR P AR
123 BRALBRAETHO DA RERE

R TR 2 RV T3 A e/ NI T MR R 96 LR
BB AR R KK PDA AHA A &SR T
VETF. ZEFLHIMA 4x 10°mL™" (U#IFEW 100 pL,
SR G TEAL 43 BN AN ) J5T k0 J3E ) B 7T R IR 17
T WA 100 pL, & B ik E o 0.38 ~
19.15 mg/mL; BATEXTBR Sl 100 uL JCHE /K, BHAXT IR
F 50 ug/mL MIPEREEE B, BN HEAE 3 4F
1. % 96 FLIET 30 ‘C1EF: 48 h I, FABHER (U &
LGB YR, FLAGE R A AR b H AL Jon] O # il
BEFEL T R AR AN e/ NV TR o VA
124 #F &R %

FREUEARFEI | AR5 e AT+ 15 g, F 1%k
AR, I HICHK BRI T& T 250 mL —ff
P, WIS 3 mL, A =M IR AW
3y, FHBE IR AN B IR F453% , & 30 min,
(A Al 2 1 191 B,




+ 32

1.2.5  &RFPT 8 KX

W ALA T AL Tl FAE 40 C e A K TR i
2 ~4h, BUB R TSN, H 6 ZebAisals,
BT 25 CHigR, i &, BRBIKFREIRAK 2 1K,
PREFAEAE R I, AL B 3 AR, B EH 50
BT DA B R 0] A 4K () 1 R0 A A AR 1
xR R ZESAN R 2RI (2) | (3) 1L

g _ A8 MARCERIT RO
TR LA F ROk AL x 100% (2)
s e T2 WA RZFIFIRIEL .
KR = TR FROR G x 100% (3)

12,6 #FaReFHWEKXE

FElE 1.2.4 7k, A MR SIS
AN B A DA ) o i BRIV M 3 mL, fiTBR TR & 1
WOR T8 1 B it o $or o 1.2.3.4.5 mg/mL,
10 mg/mL I EE R 5 BURRNR & J5 A0 R+
BRAPEXT B, A0 i ) A J5 A AR AR 4
23 IR, FEAE A =M A 2 x 10*mL™!
B AT 200 uL, 5 4 = AR B 10 mL
PDA WRIASEFRHE, 80048 8 — ff il e th & A 143
BIIAY, 30 CREFR, ML i & A KR i
1.2.7 #IBL oM

KH SPSS 19.0 H iy 253 i #E ¥ (ANOVA) 73
B8 SRR 122 5, R b IR R - RE R AN [l 4k
HLH Z (B A % 22 5% (P<<0.05).

2 HRESH

21 REMREFITGE

S 2 W PR L 27 4 2K A (CMC-Na) F1ikE 5 iR
EH R TE R 25 5 R M (PVA) I M40 2% 5 76 T b
LA B0 0 B L KM B K M | kT A
2. B R OISR P A Y R — E LR S
Ja , HS MRS , PR ART 700K 2R 2 M e 5 4 L
AR PALIAF HBNR G, 5 HA R s — il
FEHASFIEREEAR. BURRIEL  : A S8 4%PVA ¥
W, B R 1.5%CRMAW, C.D.E.F 238 4%
PVA 5 1.5%CMC-Na PMAFI 3:1.4:1.5:1,
6 1 MIRAER. 7ER A LA PR RAS R AL FE
Azl HA B 222 5% (P<0.05).
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Fig.1 Water permeability of the film former
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Fig.2 Swelling ratio of the film former
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Fig.3 Water solubility of the film former
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Fig. 4 The pH stability of the lyophilized powder of the
fermentated broth
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The thermal stability of the lyophilized powder of
the fermentated broth
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M 5 HRRT DLUE HBR R R BRI TR E 50 ~
90 CAbFE 30 min, R TG PELRFFAAE ; 76 100 ‘CAbH
30 min, FPTRTEE T BE 24.4% 5 10 B HLAT 3000 i 44
FaE k.
2.3 BREEEBERFTHER/NMIERE

KRR TR d5e /N B MR B S B0 25 R il 6 i
AN YR RO TR R AR T 1.92 mg/mL B,
BARTEE, nIE RN, HE BRI &
WRVR TR e B R R AT, o ol 2 1 A B T I % 5 4B
AR TR S = T 1.92 mg/mL B, JCHE
BT A, B, BREE & B s Rt i i &0
s/ MR BT B R 1.92 mg/mL.

1. PHPEXTHR; 2. BIPERTHE; 3—10. BREE K BORTR T8 it
WBEMCUC R 19.15. 9.58., 6.38. 3.83. 1.92. 0.96. 0.63.
0.38 mg/mL

B6 AEBRETHHRNMIERE
Fig. 6 MIC of the lyophilized powder of the fermentated
broth
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ANEAE BRI AR K B2 R 1. AER 1
ATLVE M, FhFRE , AR TR ZFHMELE
RIRhR I, SXT R RIJC B 225, ULRH 2 B
FMEIA G AN ZEREma R 1) & ZFAFR 5.

R1 TEEFHENHFIHEZBIR0

Tab.1 The effect of the different treatment on seed germination

A7 BHR% B
1 Il m -y SD I I 1 5 SD
TRTH 80 82 80 80.7° 1.1 98 94 96 96.0° 2.0
K 84 88 82 84.7° 3.1 88 92 96 92.0° 4.0
HRAIAK 86 92 82 86.7° 5.0 94 92 96 94.0° 2.0

YA S A AR SRR B AR PR R TG 8 3 22 57 (P>0.05).

25 MFEXRKMEAHBENR

P A BT B RCR AN 7 B, B 7
HRT L - B R L B A AT I TR P A7 AR I AR R HE
(I 7 G H) 5 TEAT BAR B BE M T Y SO AR, 2
fh a2 K S B —RE M 5 B BR R A RS TR TE
IR PR P i P S, B o e ) A R
Wb, R A RO TR PR A #] 4 mg/mL
(51 7 D) I}, BEA B A, S ilE W R AR A
b5 B RS AR

A—E. A SRR W P B T R B VR 8 0 5 a4 3
1.2.3.4.5mg/mL;F. 10 mg/mL Al 5 B Z IE AL A FhF
G. FAR MY BT A S5 FD 5 H. RAAKFF
E7 fhFaRiEEmErNsE
Fig. 7 The inhibitory effect of seed coating on Aspergillus
flavus
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AT E Bl k) IS REPUA R, BEAEIH] 20
ZFH R R AR SRR P ZEHA T BL &
P h HAT = AW T RE I M P e, B AETT K —Fh
BB R AE Y RIAGH], SEBT IR R TR EH . 5
AL FPAGRAR FL , A PR AR JEHR A HAR )
PR =N A SR A3, KA S 0 B Sk
AR 2 g SR L OS2 06, Fe O 4%
ROIEWET 1.5% RPILLFAERMLUATIL 5: 1 R
B B G USRI Ay ol A 1) e AR USRI B
DL FE AR 5 e il s ) M), £ PR R UL T oL aft
BRI Ty, I B SS AEAE D10 & 23 & 2%
VA BER. AP B L BER R T8 pH A
SEE | PERE MR, aE TR A 7Em
) ot B R R T el o R T R A R
JEEWE N 1.92 mg/mL. FEA LA b5 1 19 8
g, B AR R T4 BTV B R g, B e
AR A A STl L, ISR Hh e/ N R R TR %
i HA 4 mg/mL.

I i 27 AT BT 51 7R E A o - By ¥ L A0 5 A
Ty T RIEAT D, — R B IR A AR 75 225
EZ IR R, AN R ARE X AR fa 4
SRR, RAkE SIS = & ZERAFTE (B, thur-
ingiensis) A1 VRG] H — B AR B RDACH] , AU
RERTIA R G Lk dup Hegfe b R AR K. K
2 UVRI FRRRURI AT | ) T 5 265 B2 AR oAy T
3, WE H — R BE R G AR AL I 3 | A B AR A K
Ko v AR AEAE R W38 T AR A RE I Y 2 D BE A= W) A
A

AW FE H ZF LA T R AR BOTE PR A R R
W77 A, S R ZERAGR A LE A 5 T A7 i
AR EMRICEESFI0 . AT AT B AR
AR A= 5 11 550 B i — 20 i 5 T R SR PR AL T A0 R i
DR, A AN B A B A B .
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