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| dentification and effective control of velum-forming
Zygosaccharomyces rouxii for preventing spoilage of soybean paste

ZHANG Ling ZHANG Li-Je XU Yan'

Key Laboratory of Industrial Biotechnology, Ministry of Education, Laboratory of Brewing Microbiology and Applied
Enzymology, School of Biotechnology, Jiangnan University, Wuxi, Jiangsu 214122, China

Abstract: [Background] White pellicle was always visible on the surface of soybean paste, which serioudly
decreasing consumers' desirability and thus leading to an enormous waste of the product. [Objective] This
study was designed to avoid the emergence of white pellicle in soybean paste by developing novel, safe and
targeted control strategies. [Methods] First, the microstructure of white pellicle was visuaized by light
microscope. Second, microorganisms were selected from white pellicle using the YPD medium containing
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18% NaCl. Then, species of these selected microorganisms were identified according to ITS (Interna
transcribed spacer) sequence analyses and carbon source utilization experiments. Finally, the molecular
mechanisms of white-pellicle-formation were analyzed. [Results] The white pellicle was visualized as
repeated, round and movable body by light microscope and microorganisms which were selected from the
white pellicle were identified as velum-forming Zygosaccharomyces rouxii. On the one hand, when oxygen
was restricted, the transcription of ACS2 (a lipid biosynthetic gene) and FLO11 could be inhibited, and the
reduction of lipid synthesis rate may have a negative effect on the propagation of yeast, and thus the
production of the white pellicle was inhibited. On the other hand, the addition of 2% bioethanol can
significantly enhance the transcription of protein transport-coding gene BTN2, and thus prevented the
formation of white pellicle, eventually. [Conclusion] The study revealed the cause of white pellicle in
soybean paste and proposed targeted strategies for the control of white pellicle without reducing the flavor
and taste, which provided a new idea for the storage and consumption of soybean paste and other high
nitrogen fermented products.
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Table2 ThegPCR primersof FLO11, ACS2, BTN2 gene

Primers name Primers sequence (5'—3')
FLO11-F (RT) TGTGAAGAGACTTGTGGACAG
FLO11-R (RT) GCGTAGAAGTTCGGTAAAGCG
BTN2-F (RT) TGGTGTGGCGAAGGAATTTG
BTN2-R (RT) CTCTGGAGCCTGTACATC
ACS2-F (RT) GACGTGGAAGGTGTTTTGGC
ACS2-R (RT) CTACCTGCACCATCACCTGT
18SrRNA-F TTTAAAGGCGTCTGTCCC
18SrRNA-R AGTTCGCTGCGTTCTTCATC

Bl EREAL/ARES

Figurel Whitepéelliclein soybean paste

W A ST ESUER; B: JG BB T s 0 A
JEA.

Note: A: Morphology of white pellicle in soybean paste; B:
Microscopic morphology of white pellicle under light microscope.
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Figure2 Isolation and identification of microorganisms from the white pellicle
E: A BRI E R EETZE(D1-D18); B: A7 FIREHKI EIARKIES(A1-AL0); C. ik EHkA R EETHIEE
Note: A: Colonia morphology of white-pellicle-selected strains D1-D18; B: Colonial morphology of white-pellicle-selected strains A1-A10;

C: Liquid culture of white-pellicle-selected strains.
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— Zyvgosaccharomyces pseudorouxii ATCC 42981 (AM943657.1)
— Zygosaccharomyces rouxii CBS 682 (KY110253.1)

Zygosaccharomyces rouxii B8911 (LN849112.1)
Zygosaccharomyces rouxii CBS 4631 (KY110261.1)
Zygosaccharomyces rowxii CBS 678 (KY110259.1)
Zygosaccharomyces rouxii CBS 711 (FN431892.1)

100 Zygosaccharomyces rouxii z7rD1D210425.4 (KX539237.1)

99 | Zvgosaccharomyces mellis CBS 737 (KY 110251.1)
651 Zvgosaccharomyces mellis PYC7225 (MF149137.1)
—— Zygosaccharomyces lentus CBS 3014 (KY110250.1)

100 Zygosaccharomyces bailii CBS 749 (KY110240.1)
100\1 e

T 89, Zyvgosaccharomyces siamensis FM 2-5 (MF420381.1)
Zygosaccharomyces siamensis FM1-11 (MF420374.1)

Zygosaccharomyces bailit CM 144/05 (FR853161.1)

491 Zygosaccharomyces bailii CBS 680 (KY110234.1)

0.01
3 ETFIRIEEMKE ITS FIMERGE R B LM

Figure3 Phylogenetictree of partial selected strainsbased on I TS sequences
T WA EWEFFRREK; B hREEFERRTINS; 1% RFIRT M.

Note: Numbers at the nodes represented the bootstrap values and the numbers in parentheses represented the accession numbers of these

sequences. The scale bar indicated 1% sequence divergence.
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Table 3 The results of carbon source assimilations of
white pellicle-selected strain

Carbon source  Assimilation

. Carbon source  Assimilation

i
!
60% Glucose + ! Xylose -
Lactose - : Sorbose -
Maltose + : Glycerinum +
Galactose + : Raffinose -
Ribose = : Saccharose 4
Ribitol = : Cellose =
Erythritol + I Starch -
Arabinose + : Mycose -

Note: +: Positive (growth or rea&lztion); —: Negative (no growth or
no reaction).
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Sterilized YPD medium addition
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Figure4 Verification the source of white pellicle by inoculating Z. rouxii into soybean paste
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Figure5 Z.rouxii can grow after high temperaturetreatment
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Figure7 Thecontrol strategy of white pelliclein soybean paste by oxygen limitation
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Note: Morphology of soybean paste which was cultured at aerobic or anaerobic condition at 0 day (A) or a 30 days (B); C: Microscopic
morphology of soybean paste which was cultured at aerobic condition at 30 days; D: Microscopic morphology of soybean paste which was
cultured at anaerobic condition at 30 days; E and F: Transcriptional level of ACS2 and FLO11 of Z. rouxii cultured under anaerobic condition.
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BTN2 and FLO11 of Z. rouxii under the treatment of bioethanal.
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