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Screening, identification and fermentation characteristics of non-Saccharomyces cerevisiae for
Chaenomeles sinensis fruit wine

HUANG Yuanhang, ZHANG Qiuyue, XIONG Zhi, SHEN Xin, LUO Taimei, HAN Long*
(College of Biological Science and Food Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract:In order to screen superior non-Saccharomyces yeast suitable for the fermentation of Chaenomeles sinensis fruit wine, yeast was isolated
from the epidermis of high-acid fruits and natural fermentation broth. The strains were screened through Durham tube fermentation, strain tolerance
and fermentation performance determination tests. The screened strains were identified through molecular biology techniques. The volatile flavor
components of the C. sinensis fermented by the screened strain were analyzed by electronic nose technology combining with principal component
analysis (PCA). The results showed that among the 144 isolated strains, 4 strains could simultaneously tolerate glucose mass concentration of 500 g/L,
pH 2, SO, mass concentration 250 mg/L, and ethanol volume fraction of 9%. Strains G26, G28, G29 and N1 possessed excellent ester and ethanol
production capabilities as well as low H,S production capacity. After identification, strain N1 was Meyerozyma guilliermonclii, strain G26 was Met-
shnikowia pulcherrima, strain G28 was Wickerhamomyces anomalus, G29 was Lachancea waltii. The results of the electronic nose showed that
strains N1 and G26 exhibited the most significant changes in alcohol-aldehyde compounds and nitrogen oxides in fermented C. sinensis juice samples.
The PCA results based on the analysis response values of the electronic nose indicated that the fermented juice by strain N1 shown the most significant
difference from the other samples. The screened and identified excellent non-Saccharomyces yeasts were suitable for the fermentation of C. sinensis,
and provided strain resources and theoretical basis for the brewing of C. sinensis fruit wine.
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Table 1 Name and responsive substance of electronic nose sensor
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Table 2 Gas production situation of screened strains in the Durham tube
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Table 3 Determination results of acid resistance of screened yeast strains
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Table 4 Determination results of glucose resistance of screened yeast strains
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Table 5 Determination results of SO, resistance of screened yeast

strains

itk SO, i i ¢ %/ (mg - L)

i 100 150 200 250
G26 -+ -+ ERRaE -+
G28 - ERRSE ERRaE -+
G29 -+ -+ -+ -+
N1 - - - +++
N2 - - ERRaE -+
N4 -+ -+ -+ +++
N6 - - - +++
S21 -+ -+ ERRaE -+
S22 -+ -+ -+ +++

234 TEEW % MR AT

ORI 1B T R ) S BN 52 PR 25 SR W6, th k61T 1, T
G26 .G28 1] T 52 L WEAR B0 8 11% , R G29 N1 N47[
i 52 25 L IR TR $09% , TR BRN2 N6 ] it 52 £ B AR B3 %
7%, T ES21 S22 F] i 52 £ WA A3 #05% . P ik e 43 T i
52 LA IR 9% 1 SHR R R (G26 .G28 .G29 N1 N4) i
1 — 2Bk
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Table 6 Determination results of alcohol resistance of screened yeast

strains
itk S BERFRBU%
%% 5 7 9 1
G26 - ERRSE ERRaE ++
G28 +H+ -+ -+ -+
G29 -+ -+ -+ —
N1 - - ++ —
N2 - - — —
N4 -+ -+ ++ —
N6 -+ ERRSE — —
S21 - — — —
S22 -+ — —

24 BEEBAM B HSA A LB A R E
24.1 FEH NN E

BE PR AR5 T 22 M BE AR R SR TR AR (G26.G28
G29 N1 N4)FEA7 = BERE S i , 25 50 W37, & 7n] 1,
SR B PR 7E 7 TR 4 R i b (0 AR 2 E A R AR G26 .G28 |
G29 NIFE =g 55 77 3 9 8 (0K B0 8, 77 B BE 1 A
SR 5 T TR R INA Sy 96 €0, 1 B G 7™ iR B 0 A AR AR

R7 HRBBHEKESFHEEFELNERER
Table 7 Chromogenic results of screened yeast strains on ester
producing medium

k73 5 G26 G28 G29 N1 N4

242 FHSH A

e 7 LA T 52 PR REAIE R B9 Sk B8 bk £ 47 7 HoS BiE
JIRINE 45 2R WL AR, R8T, AR G26 . G28 (N1 &7k
PR, I TR AL A ISRk G292 TRAR (8, J& T 7= i
CECRRE R NAR @R RE Jm T B AL SRk,

*8 MEEBBEKEBIGGYEFRELINEGLER
Table 8 Chromogenic results of screened yeast strains on BIGGY
medium

H k5 G26 G28 G29 N1 N4

aets @ O ¢ 0 o

243 FLERE AN E

TR AT 32 PERE AL R 1) SAR B AR 38 2 TTCF A
SR IEAT ) CBERE T RN S5 R WL AR, BRI T
PRG26 N1 IRLL | R G28 G292 R W (0 N4 5L 1 {7
VL AR G26 FINT ™ £ B fig ) e o, TR R G28 . G297 £ i
fie S Hk

R MEBBEKETICEFELINERER
Table 9 Chromogenic results of screened yeast strains on TTC
medium

G5 G26 G28 G29 N1 N4
o [ 1
g7 L, AR 06 0 15 ) 40k 3 TR 187 £: G26 .G28 .G29 N1
R 2R I MR O 500 /L pH2 | 2 BE IR R4 B9% 1)
S AHRIE AT DLAR A U0 I 3K B B R ) 25 B T 32 2 T
N 5y 37 3 i PR 4 kA [ Be ELA KA R e T RN
CWFRE Y e 4 i SR AUk 5 B B BRI
2.5 fhiLBEARTA AR BT
251 BAFWE

A

G26 G28 G29 N1

E1 MREERNEEESRERES
Fig. 1 Colony morphology and microscopic morphology of screened
strains
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1 TH MR G26 .G28 .G29 N1RI 4 FWLH; 57 4 |28 °C
THIRRE RS d, HEE LS WL E L, dE AT, 78 WLE 77 2
G261 T R IR AR G28TH T
BIE JEREN, G29WE V% i (4 [RDE SR TH DG A R
N2 EW NI A FL A 6 RS KOG AR 7R
T UL A TR AR 1) 20 LT 25 35 S i TR
252 AT EMFLE

5L T°26S rDNA D1/D2 X e [ 7 41) 1 1t 4k I B 1 bk
MRGER B, EAILIE2, B E20T 1, RN S 50
BB [C % FE (Meyerozyma guilliermondii)CBS 20305 F— 7,
PRG26-5 S Mg 73 i B} (Metschnikowia pulcherrima)NRRL
Y-6546 % F— 37, H ¥ G285 ( Wickerhamomyces anomalus)
CNRMA10.1139 % F — 37, F #£ G295 (Lachancea waltii)
NRRL Y-8285% T— 3¢, K% K R IRIT , B H A F M4,
TR RN T 22 o 25t 5 30 I IR % Bk (Meyerozyma guillier-
mondii) , & ¥ G26 % & N 5 W Mg 27 1 1 (Metschnikowia
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Fig. 2 Phylogenetic tree of 4 yeast strains based on 26S rDNA
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Fig. 5 Principal component analysis of Chaenomeles sinensis juice
fermented by different non—-Saccharomyces strains based on
electronic nose response values
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