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ABSTRACT: Objective To select a yeast that degrades citrinin (CIT) from the existing yeast strains in the soil and
laboratory of Avati red grape orchard, and to optimize its culture conditions for degrading citrinin. Method Using
YES as the basic medium, the selected yeast was co-cultured with high-yielding monasgillus CIT M7, and the strains
with high CIT degradation rate were selected. The strain was identified by its morphology and molecular biology.
Using single factor method combined orthogonal design, the optimal conditions were studied. Results A strain with
strong degradation rate of CIT was obtained as PT, which was identified as Pichia kudriavzevii. Through the
optimization of fermentation conditions, the optimum fermentation conditions for the degradation rate of CIT by the

strain were as follows: Glucose addition was 165 g/L, FeSO, addition was 0.50 g/L, pH was 3.0, the culture
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temperature was 28°C, and the culture time was 13 d, under these conditions, the degradation effect of CIT produced

by the strain was 76.78%. Conclusion Biodegradation of CIT is a feasible approach. The results of this study can

provide a reference for the method of microbial removal of CIT, and the selected yeast can also be applied to other

fermented foods.
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dNTP Mix 1.6 pL, Primer 1 0.8 pL, Primer 2 0.8 uL, % 1 L.
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Fig.1 Results of CIT degradation by different yeast strains suspected yeast PT
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100 A PT
—| Pichia kudriavzevii ATCC 6258 (NR_131315)
100 Pichia kudriavzevii UDSMC2 (ON398725)
54 Pichia cecembensis NRRL Y-27985 (NR_164078)
Pichia paraexigua NYNU 178135 (NR_173270)
93 91 4|:Pichia bovicola DMKU MP6-4 (NR_182389)
99 Pichia exigua CBS 6836 (NR_153288)
65 Pichia gijzeniarum CBS 15024 (NR_168173)
Pichia nanzhaoensis NYNU 178136 (NR_173268)
92 ——— Pichia garciniae CBS 10758 (NR_153289)
— 74 ‘_|:Pichia manshurica CBS 209 (NR_138211)
98 Pichia mambranifaciens CBS 107 (NR_111195)
iI— Martiniozyma abietophila NRRL Y-11514 (NR_161000)
Martiniozyma asiatica CBS 10863 (NR_154199)
73 Saturnispora bothae CBS 13484 (NR_160328)
9 Saturnispora mendoncae CBS 5620 (nr_155834)

Saturnispora dispora CBS 794 (NR_155832)

97 Saturnispora zaruensis CBS 5799 (NR_155838)
94 Kazachstania bovina CBS 9732 (NR_155228)
_| Kazachstania pintolopesii CBS 2985 (NR_155233)
99 Kazachstania solicola CBS 6904 (NR_155235)
99 I Kazachstania yasuniensis CLQCA 20-132 (NR_160315)
0.050
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Fig.3 Phylogenetic evolution tree of ITS region sequence of PT strain
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Fig4 Effects of different carbon sources on the degradation rate of CIT
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Fig.5 Effects of different glucose additive concentrations on the
degradation rate of CIT
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Fig.6 Effects of different inorganic salts on the degradation
rate of CIT
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Fig.8 Effects of different pH values on the degradation
rate of CIT
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PLIE 38 10 560 15 1 f £ 2% 18 2% 14 B2 46 1S o it
165 g/L, FeSO, IMMEN 0.50 g/L, pH 3.0, FEIRIRE N
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77.24%£0.36%, BRI o
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Table 2 Results of orthogonal experiment on culture
medium components

HE#E 5K

RS~ AR B FeSO, ot F?%ﬁ
/L) Vi) ¢ PH %

1 155 045 2.5 66.67
2 155 0.50 3.0 73.34
3 155 0.55 35 70.13
4 160 045 3.0 71.12
5 160 0.50 35 72.04
6 160 0.55 25 69.24
7 165 045 3.5 74.64
8 165 0.50 2.5 75.58
9 165 0.55 3.0 76.78

Kl 70.05 70.81 70.90

K2 70.80 73.65 73.35

K3 75.67 72.05 7227

k¥ 4 B, e}
R 5.62 2.84 245
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A MDA R AT, PR S5 ) T RS X CIT AR,
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B, MBS IRIE pH Ry 4 85 6 B, IR0 i A B BT 7 1 57
14 h J5 CIT S bfie, ZRBIFoR ik i e BETRT X CIT A RS
RALT ML R, nTHER i TP 4 CIT i
AIGFREL, WFIREE BRI R, CIT RIREAR, ABFT 2 itk
MIBEEE R 5 ™ CIT ML i & ISR, SRRk Xt CIT
(R ARE, 20 P ZERE IR 1L PR S AN = ) CIT, B2
CIT FEfRETHM R . EATE M5, XA
UL PEAE EE SR BRI PT MEAT LR AR e, (i Lnt
CIT WIREMRAE T — 4R R . ANBFIR 45 R i W K ik
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