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50T 09 L3R A A= AFB, I i & 3t 47 % X, 5F 38 i Box-Behnken X 38 3% 7+ 45 & o0 B @ 9 AT ik 3T R B &
BBt AT A [ R IF B 09 R A2 K B & 45 4 : 453k 145 t/min 3E AP AR AR 5 40 0.17% . K BB £ 35 °C. & &k
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Effects of Fermentation Conditions on Mycelial Pellet Morphology of
Aspergillus terreus and Aflatoxin B, Degradation Efficency
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Abstract: [Objective] To study the effects of different fermentation conditions on the mycelial pellet morphology
of Aspergillus terreus (A. terreus) AterHautl and aflatoxin B, (AFB,) degradation efficency. [Method] Single
factor experiments were carried out to investigate the mycelial pellet morphology and AFB, degradation rates
under different inoculation volume fractions, fermentation temperatures, and shaker speeds. The fermentation
conditions were optimized by Box-Behnken design combined with response surface methodology. [Result] The
optimal fermentation conditions were obtained as follows: shaker speed of 145 r/min, inoculation volume fraction
of 0.17%, and fermentation temperature of 35 °C. The actual degradation rate of AFB, by the fermentation
supernatant obtained under the optimal fermentation conditions reached 96.34%. At this time, the average
diameter of mycelial pellets was 1.35 mm, with even distribution between 1.20 mm and 1.50 mm. [Conclusion]
Optimizing the fermentation conditions of 4. terreus AterHautl can improve the degradation rate of AFB,.
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Table 1 Standard curve of glucose

B R B W Cmg/mL) 0.25 mg/mL i % ¥ AR

R /mL mL
0 0 2.000
0.015 625 0.125 1.875
0.031 250 0.250 1.750
0.062 500 0.500 1.500
0.125 000 1.000 1.000
0.250 000 2.000 0

RV 2E R G, BUE B R R ) RGOS &
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. WE 0.5 mL Wi B2 3 mL. Y& &35 5 Wk KB
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®2 BEZFRBEEZRSKE
Table 2 Factors and levels in the single-factor experimental
ETRE) iifzz PR/ (r/min) R EEIRJE/°C
1 0.005 120 30
2 0.010 150 33
3 0.020 180 35
4 0.050 200 37
5 0.100
6 0.200
7 0.500
8 1.000

®3 WEEREEZRSKE

Table 3 Factors and levels in response surface methodology

R A

B RRIREH/(r/min) % R IR /°C
-1 120 0.100 33
0 150 0.200 35
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Fig. 1

Effects of inoculation volume fractions on morphology of mycelial pellets
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Fig.2 Effects of inoculum volume fractions on the AFB, degradation rate, fermentation indexes, and mycelial pellet diameter
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Fig. 3 Effects of shaker speeds on morphology of mycelial pellets
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Fig. 4 Effects of shaker speeds on the AFB, degradation rate, fermentation indexes, and mycelial pellet diameter
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Fig. 5 Effects of fermentation temperatures on morphology of mycelial pellets
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Fig. 6 Effects of fermentation temperatures on the AFB, degradation rate, fermentation indexes, and mycelial pellet diameter
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[N SER G Y RN =R N F < oy 2
I8 FE N 35 °CH , B 22 Bk EL 12 B /1N » AFB, [ fift 56 #
B . Zhou ZENUF AR B, BN T L BR B R H B
TRETHRAES S SR/ ®. R, 75— DU
FEETR I, B8 A R R v B 42 PR LA B K
X T B AR BT B AR ZE SRR AR 0 H bR A
AFFE . R g BRI E 35 °C
I, 5 % T VR AFB, B e 250 R e A
2.4 W EEES RIS R

X H Design Expert #X /4 #J Box-Behnken % 11
Wi ]2 T [ VA 43 BT 3R 5%, 4% BRAH A 34T 17 R B R
5, AFB, B& il 5 3% 40 XF 45 k4T B3 4 #r , 15
BT EERNES. KRMUTAEF (P=
0.081 3) , 45 M & 2 (P=0.000 6) , J7 2 ff # %
Z B R=0.955 7, R,,=0.898 7, [al 7 75 #£ A :
y=-1 794709 37+2.500 584+55.512 50B+96.973 12C+
0023 3334B-0005 2124C+0231 250BC-0.008 0194
126.937 508’1371 25C*. 45 F R BH , 1% 4 A ) & 72
JE R, 5 DR 38 0T 45 SR 10 R T DR R DR B > 4k
FRI> H> R B IR

%4 Box-BehnkeniRIGiZit 54 R

Table 4 Box-Behnken design and experimental results

AR A K
FE —— - - AFB, F# fif /%
WK MR e R
1 -1 -1 0 88.75
2 1 -1 0 81.61
3 -1 1 0 85.56
4 1 1 0 78.98
5 -1 0 -1 82.53
6 1 0 -1 80.69
7 -1 0 1 86.56
8 1 0 1 83.49
9 0 -1 -1 88.28
10 0 1 -1 83.76
11 0 -1 1 86.97
12 0 1 1 82.82
13 0 0 0 96.53
14 0 0 0 95.97
15 0 0 0 97.31
16 0 0 0 96.23
17 0 0 0 94.06

BEE298HI 2025 1 A | ERE5EYBARFER

x5 OEEBESHHFESN

Table 5 Analysis of variance of regression equation parameters

JiZEKIE SFITR HEEE ¥175 Fid Pig
Sy it 578.96 9 64.33 16.78 0.000 6
A 43.38 1 43.38 11.32 0.012 0
B 26.25 1 26.25 6.85 0.034 6
C 2.62 1 2.62 0.68 0.435 5
AB 0.08 1 0.08 0.02 0.890 3
AC 0.38 1 0.38 0.10 0.762 6
BC 0.03 1 0.03 0.01 0.927 4
A2 219.34 1 219.34 57.21 0.000 1
B’ 108.55 1 108.55 28.32 0.001 1
c? 126.67 1 126.67 33.04 0.000 7
Bk 25 Tl 26.84 7 3.83

A0 30 21.02 3 7.01 4.82 0.0813
1% 76 T 5.81 4 1.45

SR 605.80 16

VE:P<0.05 F R 2 5 5 3% P<0.01 £ o8 2 73 W5 3% R=0.955 7;
R*,4=0.898 7.

R 5 B AL A R N DR 2R TR A AR
AT =S < el 2 71 B e S P B o1
22 HAEFH #5505 . B 7 aT R, BE A B R AR
Iy BUORN K B 5 36 K, AFB, M R R BE 2 39
EY s — EREEN, AFB, B WX H T K&
Poo B 7 B R A R Ay BOR kBRI X HE
M) 7 T PR 3 P A o, 4% v 2R 0 LT R R, i B R
AFB MR MM EE, 57 E 4R — 5.
B P AR AR 43 HORD BE DR B T L RE DR e T AN R T IR
JE A2 O AE FH e ST P 3 B AP 2%, X AFB, BE fiR
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