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Abstract; In this paper,the antifungal spectrum and. its safety to animals of crude antifungal from Bacillus subtilis BS-
Z15 fermentation broth was studied. The results showed that, with the exception of Fusarium oxysporum,the crude active
substance of BS-Z15 had antagonistic ‘effect on several harmful fungi,such as Verticillium dahliae Kleb,Aspergillus fla-
vus , Candida albican and so on',and.the effective concentration of crude substance is 0. 10 mg/mL. Its safety was evalua-
ted to the crude antifungal, through acute toxicity oral test on model mices by 32. 67 mg/kg lavage. And the results
showed ,no symptoms of poisoning were detected,death rate of the tested mice was reduced, no significant influence on
viscera index,heart and liver tissue characteristics. but it was significant that the activity of antioxidant enzymes was in-

creased ,the content of MDA was decreased in liver. In conclusion,the crude antifungal extract from BS-Z15 was safe for

mammals and has the potential to be used in the prevention and control of fungal diseases in animals and plants.
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Table 1

charomyces cerevisiae growth (n =3, x £5s)

Effect of different concentrations of crude antifungal extract from BS-Z15 on the growth  of Verticillium dahliae Kleb and Sac-

Concentration treatments 0Dy of Verticillium . . .600
(me/ml.) dahliae Kleb afterGl I 0Dy of Saccharomyces cerevisiae after 36 h
ahliae Kleb after
0.00 1.70 £0.12 0.73 £0.00
0.02 0.08£0.02." " 0.74 £0.03
0.05 0.14 +0,02* * 0.74 £0.03
0.10 0.16 £0.05* * 0.01 £0.00 "
0.30 0.24 £0.07 " * 0.01 £0.00* *

H:50.00 mg/mL kb8, " P < 0.05;* " P €0.01,
Note : compared with the 0.00 mg/mL, * P < 0:05;" *'P < 0.01.

%2 FEFRIFEBSZIS HEBEEWHIMEE (n=3,v25)

Table 2 The antifungal spectrum of crude antifungal extract from by Bacillus subtilis BS-Z15 (n =3, xts )

— ; ME N
PN K RN
. L. Inhibition zone size
Indicator Origin
(mm)
8 Penicillium AL 28 {8 Preservation of the laboratory 27.67 £0.30
FRTP % E): Saccharomyces cerevisiae 7R S HG ZE A58, Preservation of the laboratory 27.67 £1.22
KINEAL F Verticillium dahliae Kleb 991 Brim Aol B4 B Xingjiang Academy of Agricultural Sciences 24.17 £0.76
KA {5 Botrytis cinerea A S 28 {8 Preservation of the laboratory 23.57 £0.99
YR 5 Aspergillus niger 7R 5286 28 {4 Preservation of the laboratory 22.33+1.10
H AR E Candida albican AL ET e e Beijing Normal University 21.57 £0.65
- g o . r AR 4 o e DR B 0 ( CICC)
e 9]
AL Aspergillus flavus China Center of Industrial Culture Collection ( CICC) 19.00+1.00
R4k I Fusarium oxysporum JE5TIMTE K 2% Beijing Normal University 0
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Table 3 The toxicity signs of mice
BUNIETT Kb FHEFE] Treatment time
Observation index 15 d(n =30) 30 d(n=16) 60 d(n=8)
F2 BEPESE Fur burnish 1E% Normal 1E % Normal 1E % Normal
XK & Water consumption 1E % Normal 1E% Normal 1E% Normal
A%t IR 4H AN R4 AN IR
SN RAHE Response sensitivity &XTVEi@I 'b(XTVEi@Z bOH’VEi@IZ
More sensitine tran control group More sensitine tran control group More sensitine tran control group
X HR2H 4 B0 IR EH 4 BN A

FEHIRZS Mental conditi
HHERZS Mental condition Better than cortrol group

& Food consumption 1FE % Normal

Better than cortrol group Better than cortrol group

1E% Normal 1F % Normal

%4 BSZIS HEEARIRWX/INRAT RIS S (n =4, +5 )

Table 4  Effect of crude antifungal extract from BS-Z15 on the organ index of mice (n =4, xEs )
WS g s 15d 30 d 60 d
Organ index Female X B Sl A S SRl X B gl
(%) or male Control group Experimental group Cofrol growo Experimental group Control group Esperimental group

UL A 5 %% Spleen index JifE Male 0.23 £0.03 0.22 £0.05 0.22.40.01 0.24 £0.04 0.30 £0.04 0.28 £0.08
M Female 0.22 £0.07 0.30 £0.05 0.34 £0.02 0.34 £0.04 0.35+0.03 0.28 £0.06
AFHEFE %L Liver index JifE Male 5.37£0.97 5.70 £0.90 4.39 +0.64 4.26 £0.36 5.02 +£0.25 4.57 £0.25
M Female 4.97 £0.35 5.13.4£0.43 4.54 £0.61 3.69 +£0.78 4.68 £0.92 4.93 £0.38
B HEFE 2 Kidney index HfE Male 1.43 £0.27 1.48 £0. 18 1.38 £0.10 1.53£0.15 1.39£0.32 1.55+£0.14
M Female 1.38£0:23 1.35+£0.36 1.30 £0.04 1.24 £0.10 1.38 £0.22 1.21 £0.12
MR FE ST Thymus index  Jfi Male 0.27+£0.02 0.23£0.05 0.20 +£0.03 0.17 £0.00 0.18 £0.08 0.12 +0.08
M Female 0.38 +£0:08 0.34 £0.06 0.36 £0.02 0.31+£0.03 0.26 +£0.06 0.22 £0.08

ViSRRI, * P < 0.05; 7 P < 0.01,
Note : compared with the control group, * P < 0.05;" * P < 0.01.
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Fig. 1 Microphotographs of mice cardiac paraffin section after HE staining( x400)
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Fig. 2 Microphotographs of liver paraffin section after HE staining( x400)
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Fig.3 Effect of crude antifungal extract from BS-Z15 on ala-
nine aminotransferase ( ALT) activity in mice

W XA A, P < 0.05;" % P < 0.01,

Note : Compared with the control group, * P < 0.05;* * P < 0.01.
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Fig. 4 Effect of crude antifungal extract from BS-Z15 on the
activity of glutathione peroxidase ( GSH-Px) in mice
TE: SXHRAL RS, * P < 0.05;* * P < 0.01,

NoteGompared with the control group, * P < 0.05;* * P < 0.01.
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Fig. 5 Effects of crude antifungal extract from BS-Z150n the
activity of total antioxidant capacity ( T-AOC) in
mice
TE: SXHRAL AL, * P < 0.05;* * P < 0.01,

Note : Compared with the control group, * P < 0.05;" * P < 0.01.
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Fig. 6  Effect of crude antifungal extract from BS-Z15 on the

MDA contents(nmol/g prot)

60
)

content of malondialdehyde (MDA) in mice
SRR E, * P/<e00055 " * P < 0.01,

Note : Compared with the control group, * P < 0.05;" * P < 0.01.
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