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Degradation Effect of Armillaria mellea on Zearalenone in Corn Processing By-products

WANG Zexian,ZHAO Yunan, GAO Fei,SUN Xiaozhuo, LIU Lipeng,ZHANG Xin, CAI Dan*
(College of Food Science and Engineering, Jilin Agricultural University, National Engineering Research
Center for Deep Processing of Wheat and Corn, Changchun 130118, Jilin, China)
Abstract: Armillaria mellea 07-22 was used as the fermentation strain, corn husk and corn gluten meal were
the main research objects, and the degradation rate of zearalenone was used as the index to investigate the ef-
fects of different fermentation time, fermentation temperature, material -liquid ratio, and inoculation amount
on the degradation rate of zearalenone in corn husk and corn gluten meal. The toxic degradation effect of Armil-
laria mellea 07-22 on the mixtures of corn husk and corn gluten meal with different proportions and the
changes in protein and polysaccharide contents of the product were also studied. The results showed that the
optimal conditions for Am-07-22 to degrade zearalenone in corn husk were a fermentation temperature of 27 ‘C,
a material -liquid ratio of 1:1.5(g/mL), and an inoculation amount of 10%, achieving a degradation rate of
93.63%. For corn gluten meal, the optimal conditions were a fermentation temperature 27 ‘C, a material-liq-
uid ratio of 1:2 (g/mL) , and an inoculation amount of 12.5%, resulting in a degradation rate of 96.60%. In
solid-state fermentation of different mass ratios of corn husks and corn gluten meal (1:1, 1:2, 2:1), the deg-
radation rates of zearalenone by Armillaria mellea 07-22 were 95.93%, 96.62% and 96.97%, respectively.
The protein and polysaccharide contents in corn husk and corn gluten meal with the quality ratio of 2: 1 in-
creased most significantly by 91% and 52%, respectively. Armillaria mellea 07-22 not only exhibited excellent
degradation capabilities for zearalenone in corn processing by - products, but also improved the protein and
polysaccharide content in the resulting products.
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b U S, 10 FH SO S G AT R I, T SR U T AR
DL ZEN ¥ B Ryt A b, DA e 250 AH €0 35 Al ZEN 7Y
VA TRT PR DA AR B 2 il A R 2%
1.2.4 TR AT KREN T ZEN F i X DRI &
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acid, DNS)VEM & Z W00 & i B SEFRI 6.5 ¢ DNS %
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TRV 325 mL, PRI 45 ¢ TN =B, 3220 , R H R 2 453
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1.6.1.8 mL Jf HZEIB/K A &2 2.0 mL, £ A 3, 5- 1
FIOKMMRES W 2 mL, B T WK H 2 min #4780, K5
PLFK IS H, K E S 25 mL, $84) . A2 HIR
Z L TE 540 nm AW E WICRE DL R oA R AR, DA
WG A bR s AR et Ze . I HERESY 1.0 g S0
1.0 mL Z&18/K ARG A DNS 2.0 mL, B T-#l7K H 2 min
AT A HG , T 540 nm ZLINFS W SERE , HF A bRifE
HIBIEEESIEZ i s2at
1.3 Sit5o00r

AR E S 3 R, I P E bR 22 R
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BT, P<0.05 FoRm BA W EVE2Z R . i Origin 2019 %X
AT RO A L RS 2

2 BRE55H
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F L 1 AT Al 2R 2t Ml R R 4=150.13x+
5.042 3,R?=0.999 9, FIHL M5 R R AT
2.2 FARRE EARER D ZEN & K i
K FKEH T ZEN B S IR L E 1.
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Fig.1 Standard curve of ZEN

F1 EREMEXEND ZEN SEHK ZEN @E
Table 1 ZEN content and ZEN recovery rate in corn husk and

corn gluten meal

FHIES ZEN T/ (pg/keg) ZEN [/ %
EoK 2152.52+12.19 87.94+5.32
E Ny 1 962.12+4.02 94.38+4.58

HEBR, AR ER FoR B B FOR B FORIE T oK
TR A ZEN (195 fE<1.5 mg/kg(1 500 pg/kg) ,
A K R A K R AR B R R, R OK R
PR 652.52 paflkg, 1 K R W AR 462.12 pg/kg.
ot 6 T K Bz AR KBRS Y ZEN (RIS AT 5 AT
KRz B ZEN ISR N 87.94% , K B H Y [A] i
h 94.38% , 3 W1 7 B Xt ZEN 1 [ 245 e, v M
RAF, FF AR AR o
2.3 REERFAIX B PR Am-07-22 [# 4 & B E oK .
TR ZEN BRI 50

SR BN R] X ZE IR Am-07-22 [E 4R E K E
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1001 S -
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Fig.2 Effect of fermentation time on the degradation of ZEN in
corn husk and corn gluten meal by Am-07-22 solid-state

fermentation
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[i] % 28 PR TR Am-07-22 B8 fift K J FilF K 80Ky i ZEN
AR AR, 3% 5 Yang SEIRT ST 4518 —2.

24 KREFIRENEIRE Am-07-22 [E &K EEE KK .
FORHFH; ZEN BRI 50

KRR E X Am-07-22 [ 75 A& I 5 K Bz F B K 8

FrREfR ZEN B9520 WL 3

1008 —a g

—o— T Kithy
80t \g\
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R
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Fig.3 Effect of fermentation temperature on the degradation of
ZEN in corn husk and corn gluten meal by Am-07-22 solid-state
fermentation

& 3 AT LA, B 5 & TR 9 T, ZEN 1Y
R S BT B 5 R R 7 27 CRE X ok
B2 R K Bk R ZEN Y [ i R B, 43 il ok |
88.54% F 88.15%. 1M 7 ifit & 5 (K ol Il B 4 v bk, B
fife KT 27 CIOREfER . 0B 27 "CRHEE AT Am-
07-22 7E K J FE A BOR [138 & WERE AR ZEN i #2
1) B 305 T B, I B v ) 2 TR 2 5 Wil A R 1) 2
KPR AR X ZEN (1) A g Syis-101,

2.5 KBIL XTI Am-07-22 A KB B oK O E
KHEHREAR ZEN BY50R

B AT B Am-07-22 [ S K BTk oK
BRI AR ZEN B9S2 WL IE 4.

ME 4 v LLE I FERNR L 10 1.5 (g/mL) F
1:2.0 (g/mL) BT K B FN R OKRECRY Y ZEN B RS R
2SR, X E K K ZEN B R AR 5 0 R
88.70% Fll 87.07%, i %t T K By v ZEN 114 [ fifk 43
Bk 84.61% F 86.56% , X T oK Jz v ZEN [ e fiff % s
= TR KRE T ZEN AREAR R . BRI LE 1:1.0 (g/mL)
I Xf =3 B B i AN 65.69% F1 67.38% , LI Y IR

EffR
1007 —n— FOKH
—3 —o— oK
80+ \S
‘§ \l
¥ 60t
B ®
¥
Z 40}
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20F
0 . ; ; : ;
1:1.0  1:15 1:20 1:25 1:30
BHR L/ (g/mL)
B4 PEE 3T Am-07-22 B E B E K KR E K ENERR ZEN
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Fig.4 Effect of material-liquid ratio on the degradation of ZEN
in corn husk and corn gluten meal by Am-07-22 solid-state fermen-

tation

TR FH HAE R RARG , HE BA AR A L A T RS H AR
BEXF ZEN AR AR AN o it i e AV 9 P it 255
M) ZEN B R AR IE IR A9 R0 LU 491 4 K, B ik G 72 T
UM J i T 2 A Y ZEN, IS 308 Bk Am-07-22
X K B R K B 0 B AN T B
2.6 FERPEXTEIRE Am-07-22 S KBEEKRE E
K AR ZEN fRZ IR

PR IR Am-07-22 [ KT oK Eok
WO REAR ZEN B2 LA 5,

100
—

80 /17 \‘
s LI
§60f /
5 ¢
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Fig.5 Effect of inoculation amount on the degradation of ZEN in
corn husk and corn gluten meal by Am-07-22 solid-state

fermentation
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2.7 ZEN IRINEXTE A H Am-07-22 [885& B £ oK
B EOK R PR AR ZEN 15210

ZEN ¥R HNHE X A Am-07-22 [ A& & B E oK
Fe KR AR ZEN fSE LI 6.

100 a2 ZEX33
M = K 2453
80+
&
¥ o600t
3
&
= 40}
=
N
7
.
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0 3 5 8
ZEN #3init/(mg/kg)

0

AN NG TR IR 28 5 2 (p<0.05) .
B 6 ZENFMEIT Am-07-22 Bl KB ER KL ERERHER
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Fig.6 Effect of ZEN content on degradation of ZEN in corn husk

and corn gluten meal by Am-07-22 solid-state fermentation

& 6 Al A1, FE ARG AN ZEN B 2 3B Am-07-22
X ok Bz AR R BB ZEN [ R SR B, o ok
93.63% 1 96.60%. ZEN ¥ , kAT ZEN 1%
il RGN 3 mg/kg ZEN IFXF K Bz A1 K B8
ZEN [IREA# Ry 50 74.21% 1 77.48%, T3 5 mg/kg
ZEN IS YRR 243510 61.53% F 63.99% , %3111 8 me/kg
ZEN 5} () B f 5% 53 5l R 40.53% 1 46.42% , 4% I
10 mg/kg ZEN B 1) B A 343 331 0y 17.47% F 21.37%.
FEREFRFE U I ZEN & 5B, R Am-07-22 X
ZEN (R fRUR 25 DN T BE TR AR X ZEN 1) B it g
TA R, E Y ZEN B & 25 AR A K R BO0E B
U R fif ZENR1221
2.8 EEIRTH Am-07-22 [F2A K B AS R i L ok
Bz EKER Y ZEN

BINTE Am-07-22 [ 25 & e R AS [R) Jo £ HE ok
B BB R ZEN DL 2 FIK 7.

x2 FERELLHERE EXERVERSEE
Table 2 Initial component content of corn husk and corn gluten

meal with different proportions

B SVESER N

ZEN it/

SR, (nghke) EHRE R/ % ZHE %
1:1 2082.83+1.43 9.44+0.06 17.33+0.04
1:2 2050.60+1.31  10.20+0.09 16.75+0.05
2:1 2093.62+1.56 8.3520.08 17.56+0.05

H 22 2 AT, 76 R & BRI B oK 2 5 K Bk
Fb=1:1.1:2.2:1 I EH ZEN 5543518 2 082.83 .

EASHESH
65 —
100 ‘j?k'
o 8o =r =
L o /
& T R R M=1:1
el v ~— E g ERE =12
L. //1 74 A E AR =21 1
Fr
o} ¥
24 48 72 96 120 144 168 192 216 240
S i/
B7 Am-07-22 BEEZEBEARRREL ERE EREHIT ZEN B
B R R

Fig.7 Degradation effect of Am-07-22 solid-state fermentation on
ZEN in corn husk and corn gluten meal at different mass propor-

tions

2 050.60.2 093.62 petkg. HIEl 7 AT %1, B PR E Am-07-
22 X EOK 5 E KRB L 1:1 B ZEN B R 7E
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Fig.8 Protein content of corn husk and corn gluten meal at differ-
ent mass proportions under Am-07-22 solid-state fermentation
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