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Abstract: The inhibitory activity of Bacillus cereus XZ30-2 against Aspergillus niger was evaluated and the stability of its fermentation
supernatant was analyzed. The control effect of lyophilized powder prepared from the fermentation supernatant against A. niger was also studied,
and its safety was evaluated in mice. B. cereus XZ30-2 strongly inhibited A. niger growth. The antagonistic bandwidth was 5.32 mm and the
inhibitory rate of the fermentation supernatant was 54.31%. The XZ30-2 fermentation supernatant was stable under conditions of ultraviolet
light irradiation, sunlight, and pH 5~9. Its antifungal activity began to decrease at 70 C. A total of 150 mg lyophilized powder could be prepared
from 100 mL fermentation supernatant. The biocontrol efficacy of the lyophilized powder was evaluated using Zhengmai 366. In comparison
with the control group, there was no obvious formation of A. niger colonies in the treatment group, indicating good antifungal properties of the
XZ30-2 fermentation supernatant. The safety evaluation revealed that even after 14 days of XZ30-2 fermentation supernatant administration by
gavage (maximum dose: 5000 mg/kg body weight), the mice demonstrated normal behavior and posture, normal weight gain, no signs of
behavioral abnormalities, and no death. No pathological changes were noted in the organs harvested from the mice of the control and treatment
groups. The organ and serological physiological indices were also comparable. Thus, XZ30-2 fermentation supernatant appeared to be
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safe. Collectively, these results provide theoretical basis for the further development and application of B. cereus XZ30-2 fermentation

supernatant as an antifungal agent in food.
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Fig.2 Effects of different treatment factors on the antifungal
activity of fermentation supernatant
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Fig.3 The control effect of lyophilized powder from

fermentation supernatant against Aspergillus niger
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1 XZ30-2 REERXT & REKF AR
Table 1 Effects of XZ30-2 fermentation supernatant on the growth of mice in each group

R/
M E
0 2 4 8 14
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*TEEQ  19.23+1.68%  20.58+1.55%  23.18+1.50* 26.76£1.82% 32.86+1.024
AL3EQ 18.74£1.93%F  20.34+1.814  22.12+1.76"8 26.39+1.954 32.69+1.80%
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ghawics =2 i
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E: RAAER IR KB FESFEATR—HAEN LA REE£F (p<0.05).
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Table 2 Effects of XZ30-2 fermentation supernatant on organ
index of mice in each group
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#IES 0.58£0.01°  4.88+0.16° 023+0.01* 1.41+0.03®
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E: R34 B RR KB FEN A AT E — A a0 2
HEFHFEZF (p<0.05).
243 XZ30-2 RBEE#RAT oA R i A
FAFEGFh
FEX N RBEAT K FROE B 1K 14 d 5, Aale /)N BRI
JEAEHE AR ALT. AST. BUN Al CREA. 115 3 iR,
HZIERIEET L, KM /NREEER) ALT & T2
18, (HAEALFRARI AR L ZE 5 AN K, BEH] XZ30-2
KIS ALT ABAA B, v R/ R R
Wi RN ALT ETbe 534N BUN S5 T 1EH
{f; CREA ¥METIEWME, WEVEALFRZR) BUN FI%f
MRZH & & 14.50 mmol/L AHLL, BUN [#fK 7T 5.14
mmol/L. BUN &8 H PRI E ™), EET
R PR FE A2 S B LASE K N b 2 —,
PERT BUN R [0 B XZ30-2 A BEA AT DR S EPEN L4
MIERNfE S AR R 2T SSY1
XPANREEAT Tt s AE R IS, CREA (K
TZRE, EAXTRAM ARG BEM, BRI
AINRIER AR . R, &SR/ N R LR
ARG A, XZ30-2 KBRS 22 A1 R AT

203




R EmiB Modern Food Science and Technology 2022, Vol.38, No.1

# 3 NRAIMEEIRIEAR
Table 3 The serological physiological indexes of mice in each group

w5 kRO
ALT/(U/L) AST/(U/L) BUN/(mmol/L) CREA/(umol/L)
2t 8.3 91.3749.23° 161.53+17.42° 12.20:£2.43° 17.30+3.01%
2383 95.23+14.86" 201.03+23.13 12.76+0.66" 19.20+2.48"
o) 41.94+2.01* 120.24+9.908 14.504+2.42% 20.44+1.63B
4:32Q 37.23+5.834B 174.20+13.79" 9.36+1.338 26.00+6.25%

7E: KM ) R A IS ATFAE T ALT( 31 20.56~74.04 U/L; Q: 30.52~40.38 U/L ); AST( 3 99.73~237.17 U/L; Q: 89.27~204.23
U/L); BUN (&: 6.51~7.76 mmol/L; Q: 5.62~7.04 mmol/L); CREA (J3: 30.65~39.34 umol/L; Q: 27.96~35.14 umol /L ). FZ|4
TR KB FES RN A TR — AL EA ZFZF (p<0.05).
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