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Screening and Characterization of Yeast Strains from Naturally Fermented

Rosa roxburghii Pomace
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Abstract: [Objective] This study aimed to develop high-quality fermented Rosa roxburghii (R. roxburghii)
products by screening yeast strains suitable for R. roxburghii fermentation. [Method] The naturally
fermented R. roxburghi pomace was used as the material for preliminary screening through the TTC
colorimetric method and secondary screening based on fermentation capacity. The tolerance of strains to
SO,, ethanol, low pH, and glucose was examined. The strains were identified via morphological
characterization and molecular biological techniques. [Result] Three high-performing strains (B17, B19, and
B29) were obtained. These strains exhibited tolerance to 250 mg/L SO,, mass fraction 60% glucose, volume
fraction 8% ethanol, and pH 3.5 environment. B17 and B29 were identified as Pichia kudriavzevii, while B19
was characterized as Kluyveromyces marxianus, showing ester production of 4.11, 4.31, and 3.93 g/L,
respectively. [Conclusion] The screened strains exhibit the potential for industrial production of fermented
R. roxburghii products, particularly suitable for crafting low-alcohol, high-flavor fruit wine.
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1.3.1 3EHRA 5B RGHEA

TTC N 25775 B R 1.00 g & FE 5.00 g+
% BE KT 0.75 g B8 1 0 B2 41 0.50 g B 2 5% 0.20 g
Fr A5 R 0.148 g 35 flig 2.00 g 7K 100 mL; H %X pH,
121 °C K I 20 min.

TTC FEBFER . TTC 0.05 g & H 0.50 g 3%
E1.50 g.7K 100 mL; H %A pH, 121 °CK 14 20 min.

YPD ¥} 4 5 75 Jk - T BEE R 1.00 g B E R
2.00 g #i #j ¥ 2.00 g. 7K 100 mL; H %% pH, 121 °C
K14 20 min.

PDA [ A 15 77 2 : T 4% % 20.00 g. #i 4 ¥l
2.00 g B fiE 2.00 g. & H Wk 0.50 g. B R — &
0.30 g it R #% 0.15 g 7K 100 mL; H 4k pH, 121 °C
K H# 20 min.
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Table 1  Strain numbers from primary screening and chromogenic
results
B PR PR TR [CR/% TR RGNV e

Bl11 ++ B23 ++
B12 ++ B24 +

B13 ++ B25 ++
B14 ++ B26 +

B15 +++ B27 ++
B16 + B28 ++
B17 ++ B29 ++
B18 + B30 ++
B19 ++ B31 +

B20 + B32 ++
B21 ++ B33 +++
B22 + B34 ++

HE RBP4t R F IR o
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W 1 975 15 2 (1) 24 PR B R EEAT AL IR P2 AR
i, 4 W% 2. B12.B15.B16.B17.B19.B26.
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i T fE %% 4F 9 B12. B15.B16. B17. B19. B26.
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Table 2 Gas production test results in Durham tubes

B RS 24 h NGO 36 h P ANEAL 48 h AL
B12 +H++ +H++ 4+
B13 ++ +++ 4+
B15 ++++ ++++ ++++
B16 +++ +++ 4+
B17 4+ ++++ 4+
B19 4+ ++++ ++++
B23 ++ +++ ++++
B26 4+ ++++ 4+
B27 ++++ ++++ ++++
B28 +++ ++++ 4+
B29 ++++ ++++ o+
B30 ++++ ++++ ++++
B32 +++ ++++ ++++
B33 ++++ ++++ o+
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P AR /N R 3/4 S AR R AL RN
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CO, mass loss during fermentation by different strains

Fig. 1
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B3 A 2 1 B b 2R RIS g DL R AR A R BT
PERR A3t — MO #ROK T T A TR R R
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RE G TE pH 3.0 BF 22 B0 4 50 1 A Kum R .
Z4 BT 1 pH I8 N 3.0~4.007, K] kB ) AL
v BE B RR A T 32 K pH B BE /T, B A B19
(1) it I pH BE 71 847, 76 pH N 2.0 B {75 7T 72 < o
B R B17 (A pH it 52 P R BN B, 7€ pH N 2.5 I
A 7R . B Bk B27.B29 F1 B30 [ ik pH i A2 1
i, 75 pH 2Ny 3.5 B m] 7= <o 1% B 18 w1 FH A6 %
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U200 DR o AR Jo ) T RE R AR SR AR v )
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Table 3 Comparative analysis of stress tolerance
i Pk SO, LW pH %
B17 ++ +++ ++ ++
B19 ++ + +++ +++
B27 TR + - i
B29 o+ ++ - +++
B30 - + - e
i R +++ +++ +++ +++

AR TE SEAG +7 FO R S P o e PR 2 P
B s e (R R

REORAE Ik I 54 T8 PR AE SO, H1 7 %) B i
AR 2 AR A R RO, AE £ B T 52 P A
% pH i 52 P4 b, 8 73 18 bk 53 T 0 B, H B27 M1TB30
SRR 7, &R REmEREN T NH
T AL R T 2B R B R R ) £ AR A
oy B IAR, B BE A KB AT, R B pH 2
e 3 R DR e Ay 34 T AR R I B R 8 T
B BEA RN
25 BEEKRNERE

FE G 2 S U T W %% 25 TR PR A i 38 A
R EHFEINR, WE 2. 5T 265 IDNA T4
M MEGA 7.0 ¥ 1) 48 #2 % (neighbor-joining)
HWREREKRKNRZKEN, LK 3. BI7.B29 K
JE il B KR R B BE (Pichia kudriavzevii) ,B19°4
Iy v W vl B Y2 B (K luyveromyces marxianus) o
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B2 HMARHBELR
Fig. 2 Morphology of microbial cells

JE 8 BT B O W BE B AR O R O B BT I B
(Issatchenkia orientalis)"', B 4 it 75 K i B2 AN
i v e VE e, 7E 2 P 2R I I R B O R Ak
HEAEH . Koo A PR, B8 8 5 W £ R
B 25 A T e Y B 2R R XUk A 5, 9 H O g ik
AR EE &A% RNRNLIEFY L
AW R AT W AL R A B B R
Iy BF 5 R B BEVR A K I AR 7 R, W 3 Y
TR, i v S R, 12 e R R A 35 AR T
[(EREEy e R A e A = A i N o VA
e B Wy v o W RE AR KO B R R AR A
B Z M A TE DSR4 R/ kA
Y BE I ThRED

89 Pichia kudriavzevii (JX848640)
o1 .,

B29

Pichia kudriavzevii (LC533589)

Pichia kudriavzevii (LC533531)

Kluyveromyces marxianus (MG009556)

100 {Kluyveromyces marxianus (MG245827)
100 BI19

B3 ZAKFMH
Fig. 3 Phylogenetic tree

26 EBENRABHOHRR

P BE P TE A e O AR b 2 P A VB L T
A5 R g 43 P S SR AR R ARG R
A E B, R T R O 0k 9 B TR R A e
T Rp Ry, BEAT PR AR e, 45 R L 4.
B17 #1 B29 (¥ 7= fig & 43 7l 4 4.11 g/L 1 431 g/L,
BI9 /=l & A 3.93 o/L, YK T X I RE i . B
OV NS TR N RN pvies A 02 A S =

e Fp= g & o 3.45 gL AW E M ERE
121 % 8 % 0% 49 B 5 vl 0 v B 4B R RN
3.26 g/L',

W 5 3 SF Al 7= 8 P B TR PP A HEAT TR % .
T2 O SN AR R T A S v 9 32 A5 31 — R I
b 18 8 R 1% BE ( Debaryomyces hansenii) , 28 77 lig 2&
PEAR AL JG 72 g A 1,17 g/L. PR %D —
i %] 8 ¥ B 8% BE (Clavispora lusitaniae) 3147 il K
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Fig. 4 Comparison of ester production among screened strains
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o % U5 A B AR SE ) A, DR G AE BN E AR R
) AL G b g W BE R, O R AL R B I R
G F . & 0T TTC & 8 5 77 2 4] 0 -
AR B AR BEERT L, C AN ERZD
FR) BT O A PR R AR S S D B AR g )
N B17.B19.B27.B29 1 B30, i#f — b i@ i fiif 52
PERE W € K L, 5 bk B AT 52 250 mg/L 1Y
SO, & B 43 $ 6% 11 £ B L 5T & 73 3 60% ) i %
B8 pH 3.5 I 5 . 5 X) B8 R bk e B AR A I B
AH U, BT 0 28 19 B PR AE SO, RN & 8 i 52 1 bR
W— 8, 4 BE 52 M AR pH it 52 PE B RS 85, B
230 B 3 PR 32 M RE BRI W B AR AT TR A M
T AWK E . &% E BIT M B29 ¥ 0y FEE
BV B8 5% B B} (Pichia kudriavzevii) , B19 A 1 5
Wy 70 & 24k 1 B} ( Kluyveromyces marxianus ) « N 13—
A2 W 5 0 A% BT A4S B PR LE R 2 S R S 9
71, 5 S 7 BE e ), R L3 vk I B R X AT B0
M) 7= g Be /1 o AE & O ik 1 3 Ak B BE B (BT,
B19.B29) 3 F & iy % 1 5 7 Bis 6E /1, 9 I R
W RCR AR AL B I T 00 BT AR B R . R S R
BLE I 0 AL v kB K 6 56 UE ST B R RR
IE R R 5 R B BRI B[R] K B RE .
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