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Screening of fruit-flavored yeast strains and their fermentation
effects on the microbial community of tobacco leaves

WANG Xianping', ZHOU Jiaxi', SHEN Juan', HU Xiaojuan', WU Youxiang’, WANG Fang’,
YANG Yang’, YANG Shenggang?, LIU Jing®, GOU Jianyu®", ZOU Xiao'"

1 College of Life Sciences, Guizhou University, Guiyang, Guizhou, China
2 China Tobacco Guizhou Industrial Co., Ltd., Guiyang, Guizhou, China
3 Guizhou Tobacco Company Zunyi Branch, Zunyi, Guizhou, China

Abstract: [Objective] To improve the flavour quality of redried tobacco leaves and explore new
microbial resources for fermentation. [Methods] A yeast strain PT-1 with pronounced fruit-aroma-
producing ability was isolated and screened from commercially available Kyoho grapes. It was
identified as Debaryomyces hansenii through rDNA-ITS sequence analysis. This strain was applied
to the fermentation of redried tobacco leaves. By treating the tobacco leaves with a yeast
suspension at an application rate equivalent to 4% of the tobacco leaf mass, we systematically
evaluated the effects on the chemical composition, sensory quality, and microbial community
structure of the tobacco leaves. [Results] After inoculation with D. hansenii, the total sugar and
reducing sugar contents in tobacco leaves increased by 0.85% and 0.46%, respectively, while the
total alkaloids and total nitrogen decreased by 0.07% and 0.05%, respectively. Sensory evaluation
results indicated that the treatment group was superior to the control group in terms of aroma
quality, sweetness, and aftertaste. High-throughput sequencing results showed that the bacterial
diversity on the surface of tobacco leaves remained relatively stable after inoculation, while the
fungal diversity significantly decreased. The microbial community structure was markedly
simplified, with Debaryomyces becoming the overwhelmingly dominant genus (99.66%).
Correlation analysis showed that D. hansenii was significantly positively correlated with total
sugar, reducing sugar, aroma quality, and sweetness, and was negatively correlated with total
nitrogen, total alkaloids, and strength, suggesting a potential association with improved tobacco
leaf quality. [Conclusion] This study expands the pool of aroma-producing yeast resources and
verifies the application potential of D. hansenii in tobacco leaf fermentation. The process is simple
and low-cost, with a clear flavour-modulating effect. These findings provide a theoretical basis and
a practical foundation for constructing an efficient and controllable functional microbial
fermentation system.

Keywords: fruit-aroma-producing yeast; directed fermentation; redried tobacco leaves; chemical
composition; sensory evaluation; fungal community structure
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MK583579.1 Debaryomyces hansenii

100{KY103240.1 Debaryomyceshansenii

KX385853.1 Debaryomyces hansenii
77
Strain PT-1

99 MN920646.1 Lipomyces tetrasporus

KY105403.1 Schwanniomyces pseudopolymorphus
KY101639.1 Ambrosiozyma kashinagicola

100

DQ409170.1 Pichia media

99 100 [MH166858.1 Meyerozyma guilliermondii
100 KP675394.1 Meyerozyma guilliermondii
FJ381694.1 Pichia hampshirensis
JQO026375.1 Blastobotrys sp.

100 ———EU386758.1 Cryptococcus albidus

AF189960.1 Rhodotorula mucilaginosa
AB828131.1 Candida albicans

100 AY561260.1 Ogataea falcaomoraisii

1001 KY296091.1 Kluyveromyces lactis
100 HE660059.1 Kluyveromyces lactis

100 KC715796.1 Saccharomyces cerevisiae
—

0.05 EU386746.1 Saccharomyces cerevisiae

E1l YPDEIEFR FHERFSA). EHIENR TZERNABRLSB)RRZLERC)
Figure 1 Colony morphology under YPD plate culture (A), cell morphology of the strain under microscopic
observation (B), and phylogenetic tree (C).

P4 actamicro@im.ac.cn, & 010-64807516



ERF A | BUEYAR, 2026, 66(10)

4861

A B
100 -
Phylum
[ Others
X 751 Gemmatimonadota S
8 Patescibacteria o
_§ [ Bdellovibrionota g
£ Acidobacteriota 2
< 50r Unclassied _§
o "] Deinococcota Iy
5 [ Bacteroidota '%
o) B Bacillota b
& 25¢ [ Actinobacteriota 22
[ Pseudomonadota
0
CK Treat
C D
100 ¢
Phylum
g i [ Others =
8 Glomeromycota s
_§ Mortierellomycota _§
g [ Unclassied g
- 2
= 50 Mucoromycota <
E Anthophyta E
< [ Basidiomycota =
& o5l [ Ascomycota -2
0
CK Treat
E2 BEEEPT-14BEM ERE B EE MK

100

751

Genus
1 Others

Allorhizobium-Neorhizobium-
Pararhizobium-Rhizobium
Stenotrophomonas

™ Ralstonia
Xanthomonas
Pantoea

[ Comamonas

[ Sphingomonas

B Enterobacter

] Unclassied

[ Pseudomonas

Treat

Genus

7 Others
Phyllosticta
Lasiodiplodia

[ Filobasidium
Nicotiana
Goffeauzyma

[ Phlebiopsis

™ Rhizopus

W Aspergillus

[ Unclassied

[ Debaryomyces

CK

Treat

Figure 2 Microbial community composition of tobacco leaves treated with yeast PT-1. A: The 10 most abundant

bacterial phyla; B: the 10 most abundant bacterial genera; C: the 10 most abundant fungal phyla; D: The 10 most

abundant fungal genera. CK represents the control group, and Treat represents the treatment group.
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Figure 3 Microbial community species diversity on tobacco leaves after yeast treatment. A: Bacterial Shannon

index; B: Fungal Shannon index. Error bars represent standard deviation. Different lowercase letters indicate

significant differences between groups (£<0.05).
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Figure 4 Venn analysis of microbial community OTUs on tobacco leaves after yeast treatment. A: Bacterial

OTU differences; B: Fungal OTU differences.
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Figure 5 Beta diversity of microbial communities on tobacco leaf surfaces after yeast treatment. A: Bacteria; B:

Fungi.
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Figure 6 Co-occurrence network of microbial communities on tobacco leaf surfaces after yeast treatment. A:

Bacteria; B: Fungi.
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®1 BELEATENEFERT TN
Table 1 Changes in chemical components of flue-cured tobacco before and after fermentation
Sample Total sugar  Reducing Total Chloride Total Potassium  Total sugar/ Total Potassium/
name sugar alkaloids nitrogen total nitrogen/  chloride

alkaloids  total

alkaloids

CK 18.27£0.69b 15.27+0.90a 3.83+0.07a 0.31+0.02a 2.44+0.05a 1.88+0.06a 4.78+0.24a 0.6440.00a 6.13+0.43a

PT-1 19.12+1.35a 15.73+1.22a 3.76+0.14a 0.30+0.02a 2.39+0.07a 1.83+0.08a 5.09+0.48a 0.64+0.02a 6.06+0.43a

Numbers in the table represent mean+SD. Different letters following the data in the same column indicate statistically significant

differences (P<0.05).

w2 IR ERTERRRE TN

Table 2 Sensory evaluation of flue-cured tobacco before and after fermentation

Sample Aroma Strength ~ Aroma Aroma

name  concentration quality quantity

Off-notes

Irritancy Aftertaste Sweetness Total score

CK 6.50+0.00a
PT-1 6.50+0.00a

6.50+0.00a 6.00+0.00a 5.93+0.12a 5.50+0.00b 5.50+0.00b 5.33+0.29b  5.50+0.00a 33.93+0.12b
6.37+0.12a 6.30+0.00a 6.00+0.00a 6.00+0.00a

6.00+£0.00a 5.87+0.12a  5.80+0.00a 36.03+0.12a

Numbers in the table represent mean+SD. Different letters following the data in the same column indicate statistically significant

differences (P<0.05).
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Figure 7 Correlations between fungal communities and sensory attributes and chemical composition of redried
tobacco leaves. A: Correlations between fungal communities and sensory attributes; B: Correlations between

fungal communities and chemical composition.
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