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Abstract: In order to explore an environmental removal method of grain mycotoxins and to overcome the
problem of poor stability of biodegradation method, the Tibetan yeast strains were selected as the research
object, and the strains with better degradation effects on zearalenone (ZEN) were screened to explore the
functions and mechanisms in this study. The results showed that Tibet Rhodotorula mucilaginosa had a good
degradation effect on ZEN, and the degradation effect gradually improved with the increase of the bacterial
concentration. Through the evaluation of the toxin removal effect of different yeast treatment solutions, it

was found that the removal mechanism of the yeast on ZEN was mainly adsorption, accompanied by a
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certain degree of intracellular biodegradation. The degradation products of ZEN were determined by liquid

chromatography-mass spectrometry. It was found that the degradation products may be zearalenol and

zearalenone, and the safety of the degradation products needed further verification. The stress tolerance test

of Tibet R. mucilaginosa showed that it had a certain tolerance to low temperature and oxidative stress.

Key words. Zearalenone; biodegradation; Tibetan yeast; stress tolerance
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Tablel Theelimination rateof ZEN by different yeasts

T Fh 2 Bk 0h 24 h THERE/%
256 6.06+0.36° 6.51+0.29° 0
274 3.7242.81° 4.2242.47° 0
Jig 21 g B 4.10+0.30° 0.19+0.13° 93.17+0.04
181 8.07+0.21° 7.61£0.51° 5.70+4.12
78 6.15+0.57° 6.11+0.30° 0.67+4.38
333 7.2340.14° 6.98+0.30° 3.46+2.23
87 6.69+1.13° 7.65+0.65° 0
28 2.36+0.14° 2.29+0.19° 2.82+1.12
336 2.13+0.09° 2.20+0.05° 0
226.3 2.42+0.23° 2.57£0.17° 0

T AN F/ING T RER R AN R B A E R — W ] T ZEN i BR A
ZFEH (P<0.05), RZFE—/NGFRFRERAEE .

22 KRB ZEN HIEBRRERAR

I 21 T B %o A [ 9 S ZEN 33t 9 2000 SR 1) 5% i 45
WL 2 iz, 24 ZEN WIHHAHR SN 5 ng/mL 1), 28
24 h KifR)a, PUMURZL B ZEN R 2
0.19 pug/mL. 4 ZEN ®JHHH A 10 pg/mL 115 pg/mL
i, %EEERRE ZEN PR E 1.14 pg/mL 1 1.49 pg/mL.
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ZEN ()75 BRSO 97 3 W2 e B E ARGV B 5 B ]
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Table2 Effect of R. mucilaginosa on the removal effect of
ZEN at different concentrations

10 pg/mL 15 pg/mL
Oh 24h Oh 24h Oh 24h

410+ 0.19+ 6.79+ 1.14+ 12.37+ 1.49+
0.30° 0.13° 0.47° 0.21° 0.31° 0.61°

L 5 pg/mL

JB 2T e B

TE: A FTRERIR 22 53 135 (P<0.05).

%3 AERERLEEI ZEN HiBERBR
Table3 Theremoval effect of different concentrations
of R. mucilaginosa on ZEN

P v g/ fist ]
(cells/mL) 0h 24h TR /%
Control 4.48+0.25* 4.45+0.07* 1.58+4.65
1x10° 4.71£0.16"  0.20£0.15° 95.92+3.03
1x10’ 4.63+0.06° 0.17+0.14° 96.38+2.96
1x10° 4.31+0.32° 0.18+0.13° 95.60+3.18
1x10° 4.74+0.13*  0.00£0.00°  100.00+0.00

. ARFEFRRZER R (P<0.05).

23 RRABEER ZEN HIERREHR

TR 6308 3 VA AS ) S 0 B 4 B4 ZEN (1
T BRSCR R e H REAE R, i 1 R,
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ZEN W5 BRACR 5 G B EEACH R, W fff ZEN
i R R, T EERE AL ZEN 5 i B 2 1 ]

5
= 4
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s,
Q -@- Control
% 2f Sl asseEkil
@ — R IARIEH
1 - B B
0
0 12 36 48

24
A fa)/h

E1 KABSGAELLERN ZEN WERIER
Fig. 1 Theremoval effect of different treatments
of R. mucilaginosa on ZEN
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Ry it — 20 LT B R TE ML N XN ZEN B
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M LC-MS #4777 %€ . il LKl 2~4 ml 1, 7Y
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Fig. 2 LC-MSdetection chromatogram of the degradation product of zearalenone by Tibet R. mucilaginosa
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Fig. 3 LC/MC detection mass spectrum of zearalenone
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Fig.4 LC-MSdetection mass spectrum of zearalenol and zearalenone
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oK R B M P R OK AR FE I H LR R
T2 byt — 2 A
25 KABSMENZENHR

VG 21 T B XoF JUlp A0 1 i 52 R 1 S LR i A
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T B 15 S 6 2 3153 PR T B XZ-9 Fl XZ-10 AH L,
£ 10 F1 20 mmol/L AR BE SR Ak ihia 551 T 2
BT R A TN SZ 68 75 [RIE, 280 °CF PREEAR
TP E S, LT BRI TR R 75 B & e T XZ9
Fl XZ10 (P<0.05), LilZ5 R, VU2 i
B HA A IR a i 32 a8 11, FRARAN B 45
AP T AR $ v W LR M N ) B 3% 4 % ZEN Y
WRMAERT , A B I BRECR .

F 4 BOBEX RGO Z SN

Table4 Thetolerance of R. mucilaginosa to oxidative stress

AL S/ (mmol/L)

[ERBZUIEN
10 20 50
XZ-9 = 54.33+10.79b  47.00+4.58b 44.67+3.79b
XZ-10 & 64.67+7.23b 47.33+2.52b 47.33+5.13b
J &1 B 80.67+3.06a 64.00+5.57a 47.00+4.00b
e ANFSRERR 22 575 8 35 (P<0.05),
200
o 150
&5
Q
&
14 100 |-
b
g
50 -
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1 2 3

RS20 S

B 5 MKOEE3HMERNNERHZ N
Fig.5 Thetolerance of R. mucilaginosato low temperature stress
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PR 5 S 2l B AR A L, X SR 8 AR TR
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