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Optimization of Fermentation Conditions for the Removal of Zearalenone from Corn

Gluten Feed by Aspergillus niger FS10
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Abstract: [Objective] This study aims to determine the optimal solid-state fermentation conditions for the
removal of zearalenone (ZEN) from corn gluten feed by Aspergillus niger (A. niger) FS10. [Method] With the
removal rate of ZEN as the indicator, single-factor experiments and response surface method were employed to
optimize the key fermentation parameters (inoculation volume-to-mass ratio, fermentation temperature,
fermentation duration, and solid-to-liquid ratio). Furthermore, changes in mass fractions of key nutritional
components in corn gluten feed before and after solid-state fermentation under the optimal conditions were
analyzed. [Result] The optimal fermentation conditions were established as follows: an inoculation volume-to-
mass ratio of 120 pL:l g, a fermentation temperature of 26 °C, fermentation duration of 5.5 d, and a solid-to-
liquid ratio of 1 g:1.4 mL. Under these conditions, the removal rate of ZEN reached (70.04+1.88)% . The mass

fraction of crude protein in corn gluten feed increased from (19.924+0.20)% before fermentation to (21.94+0.42)%
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after fermentation, while the mass fraction of total amino acids rose from (16.240+0.165)% to (18.510+£0.034)%.

[Conclusion] A. niger FS10 not only efficiently removes ZEN from corn gluten feed but also enhances its

nutritional value as animal feed. The findings provide a scientific basis for the sustainable utilization and

exploitation of corn gluten feed despite ZEN contamination.

Keywords: corn gluten feed; Aspergillus niger FS10; zearalenone; response surface method
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Table 2 Experimental design and results

H % KT
Ty ZEN Jit B % /%
A B c D

1 1 1 0 0 49.98
2 -1 0 -1 0 34.19
3 0 0 -1 1 49.24
4 -1 -1 0 0 36.06
5 -1 0 0 -1 41.68
6 0 1 0 -1 31.80
7 0 0 1 -1 45.04
8 0 -1 0 1 37.03
9 0 0 0 0 58.59
10 0 0 1 1 66.73
11 0 1 1 0 37.26
12 0 1 -1 0 34.05
13 -1 0 0 1 61.05
14 0 -1 -1 0 17.06
15 0 0 0 0 60.37
16 0 -1 0 -1 25.38
17 0 1 0 1 47.94
18 1 0 0 -1 56.24
19 1 0 1 0 61.90
20 0 0 0 0 69.04
21 0 0 -1 1 33.91
22 0 0 0 0 65.12
23 0 -1 1 0 43.09
24 0 0 0 0 55.27
25 1 0 -1 0 36.91
26 1 0 0 1 63.78
27 1 -1 0 0 31.77
28 -1 1 0 0 39.44
29 -1 0 1 0 4425
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afi i % 118.47 4 29.62
MR 5215.15 28
LIPS 0.946 9
B IE Y58 23 0.893 7
5 R % 9.67

NS RRERANRE YRR EREE(P<0.05);“**" KR ZEREE B FEP<0.01);“#”" LR 72 F M & (P<0.001) .

223 RAEKEEMG AR @RBRALLE

2 #8 Design-Expert 11 3 £ 15 1 2 #h &
FS10 i 1o i 25 A B i Bk w8 2% KoK B2 ZEN ) B
S HONBER R R R 118.2 uLi 1 g KB iR
f25.50 °C, K Igif ] 5.48 d, BH L 1 gi1.4 mL,
TN ) B AL ZEN I BR 2 4 68.33%. 45 & LB K
A DL, 120 7 e IO A AR R 5 & b 120 plil g
RBEIRE26 °C K BERS ] 5.5 dVEHE L 1 gi1.4 mL
(1) 5 T 5% A SR T Tk W 3% | oK B2 b (1) ZEN, 3 4 °F

TR N H SZBR ZEN BB N (70.04+1.88)%,
530 E A AR 2N 1.71%, 89 1% 1 Y
xR B B AT A R AT AT I, B 4 it A

23 BRMABSETHEERERTETEERYR
KF

FE B0 R 26 A T 0 5 S R OK R AT [ A
F W S IR I R 8 R OK B R KR AR 1 R
B BOM R L TR A AT I € . SR B, KB



Vol. 44 No. 9 REHE: BEHBFSI0RRBERERR P ERFBHIN LB ZGML

ZENBL 5% /%
ZENBEB:3%/%

ZENJ B 2/%
ZEN BR2/%

TSR
901 ¥
7011 @&9‘@

: 50:1

1:1.0 G

(c) FERMARRUTTE bU SR L AR A2 ELA'E FH i 7 i 1]

ZENJ B 2/%
ZENBL B3 /%

RGP o
4. ULl )
/@:o,é , 11020 R
(€) AT 55 R H b 1R A2 TELAE FH v 7 18T ] () AT T71) 55 R L P 52 TELATE FF o 2 T

BS SBEEXLAEAG@EGE
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Table 4 Changes in amino acids composition of corn gluten

feed before and after solid-state fermentation with

A. niger FS10

U B K %Mﬁﬁ%u%@ E‘ﬁ%faaﬁ%%‘%
oLy H % L5y /%
REAER 1.27240.012° 1.251+0.007
TR R 0.841+0.017° 0.800+0.004°
25 R 0.689+0.013" 0.712+0.003"
B ER 2.950+0.030° 3.333+0.018"
HaAR 0.855+0.012° 0.872+0.006"
WA 1.009+0.014° 1.355+0.007°
i 2R 0.095:+0.003" 0.087+0.002°
WA R 0.913+0.011° 1.042+0.006"
PP Bt 2 R 0.141%0.004° 0.160+0.003"
R E R 0.539+0.004° 0.597+0.004"
SEER 1.234+0.014° 1.568+0.004°
% % R 0.390+0.003" 0.421+0.017°
RN R 0.463+0.002" 0.555+0.001°
HA R 0.543+0.009" 0.648+0.011°
AR 0.546+0.006" 0.599+0.003"
kAR 0.713+0.002" 0.936+0.005"
it R 3.049+0.021° 3.577+0.081°
o HE TR 16.240+0.165" 18.510+0.034°

TR R /NG R AR 2 R T A R R ) R
12 (P<0.05).
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