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Reduction of Methanol Content by Protoplast Fusion in Fruit Wine Yeast

ZHANG Huixiang LIN Nan WU Jiaru CHENG Xin LIANG Weiwu YANG Shijun

(College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004, China)

Abstract: [Objective] This study aims to breed a fruit wine yeast strain with low methanol production by
protoplast fusion. [Method] With yeast strains LAB and XR as parents, protoplast fusion was employed to breed
the yeast strains for fruit wine fermentation with a low mass concentration methanol and a high volume fraction
ethanol. The process of yeast protoplast preparation was optimized by single factor and orthogonal experiments
with the formation rate, regeneration rate, and preparation rate of protoplasts as indicators. The parental
protoplasts were inactivated by ultraviolet radiation and heating, and 35 g/dL PEG-6000 was used for chemical
fusion after inactivation. [Result] The optimum conditions for protoplast preparation were as follows: a snailase
mass concentration of 2.0 g/dL, enzymolysis time of 2.0 h, an EDTA-mercaptoethanol mass concentration of
1.25 g/dL, and an EDTA-mercaptoethanol treatment temperature of 30.0 °C. Under these conditions, the
formation rate, regeneration rate, and preparation rate of protoplasts were (93.61+0.86)%, (24.23+£0.52)%, and
(22.68+0.29)%, respectively. A total of 19 fusants were obtained by chemical fusion, and the fusant 1x3 was
screened out by the brewing experiment. The methanol mass concentration in the fermented fruit wine produced
with 1x3 was reduced by 50.87% on average compared with that produced with the parent strain XR, and the
ethanol volume fraction was similar between 1x3 and the parent strain. [Conclusion] This study bred a fruit wine
yeast strain suitable for passion fruit shell fermentation with a low methanol mass concentration and a high

ethanol volume fraction.
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Fig. 2 Effects of snailase mass concentration and enzymolysis time on protoplast preparation
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4 2 1 2 3 94.14 11.55 10.88
5 2 2 3 1 96.91 1.69 1.64
6 2 3 1 2 93.83 3.39 3.18
7 3 1 3 2 94.14 19.52 18.37
8 3 2 1 3 95.99 5.24 5.03
9 3 3 2 1 97.94 0.41 0.41
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K, 94.96 96.91 96.64 95.27

K, 96.02 96.67 96.43 96.13

R 2.22 5.72 4.93 2.74

K} 8.97 18.46 10.98 8.80

K 5.54 2.83 4.51 8.16
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3 93.79 24.34 22.82
F¥IME 93.61+0.86 24.2340.52 22.68+0.29

24 HINEKREETIE X FE AR E R RTERN TG

FH B 4 7] B0, 4 58 A 28 B GT I) TR] O 120 s B, K
RIS B 100% , J5 A AR AR T . Rtk B e
120 s 2y 5 £ 55 A0 26 [ A 1 [] .

100 -
/

DRGNS
3
\

O 1 1 1 1 1 1 1 1
20 40 60 80 100 120 140 160 180

RN IR I 8] /s

B4 RSN R A E AR A AR R E E 6 R
Fig. 4 Effect of ultraviolet irradiation time on the inactivation

rate of parental protoplasts

2.5 NERRGEBT B X A SR & BFRRGE E R R0

FH BT S AT %0, 24 0 #4% K 3 ) TE) O 20 min B, 2K
5 R IE F) 100% , J5 A2 AR A S AT . R, B E
20 min % BE XR 5 A2 5 A4 1 5 A4 K B TR .

BB 3098 2025 F 12 A | BERE5EMEHARER

5 lIO 1I5 2IO 2I5
IR I8 ) /min
B 5 ol K& B 3 AR A RAR R & F 4R
Fig. 5 Effect of thermal inactivation time on the inactivation

rate of parental protoplasts

26 BAATAEBREANN

o6 A W BE XRVLAB K Ix1~Ix19 @il & F H T
B AR50 BR IE B R T ORE R R B ER 3 R
JE R W 45 RIS & T A AR 53 B R PRI DT A R BE UL
R4 RKIEERT3 dEEREEFE Y B, b B B s BE A
PR BEAR 2 B 2 DA 2 B B AR KB R oK
SR B I RE A OB R R T BE S B AR
N MRS R E R S RBET
Faoe . FE W FE U5 I, B B} XR 7E 0~3 d H
15 °Brix | & % 5 °Brix, % W H 7€ 0~3 d 19 ¥ 4 Fl
PR 8 B BF LAB 7E 0~3 d F¥ % /1 15 °Brix |
B 22 9 °Brix, K 7> B FH A0 X BUIK . 7E R 3
KA T Ix1.0x2.1x5  1x8 L 1x9 L 1x 10 F B F 45 A
& T 5 °Brix, U W] 1X 25 Gl A 1 8 78 o B B O .
% BRI A 7 TR R T B R R R R R
35 1M T W 1% 2 Rl A R BB I BT 0, R B

TE £ T A2 B U7 THT , 9% BF XRLAB BR & 1 S
HOEEARR B BN 17%T%. A 9k A T
P i 1) SRR 2 B A R BN 16%~17% , B 1%
KRG T 10 77 2T 5 R 3R 08 T H 0 9 BF XR, H &%
e R B BRGE 1 R s 9 H 9 MR G T ERIE I R T 2
BEAR AR 20 BN 14%~15% , F A HL 72 2 B2 3 R 45 &
Tl BE XR 5 EERE LAB (85 M R RE 3B B4 )
i 3 4 R

1 R AR O T B RE XR WL AB iR () 537 o
I o3 = VR B 40 ) N 849.82.218.66 mg/L. Ix1.
2. I3 FH O A FTHHRBEREKREN
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Table 4 Brewing performance of parent yeast strains and fusants for fruit wine
17 B R I JEE /° Brix % 3 KBk /°Brix LREARRIY H/% FEY 2 5 ik Y% 2 /(g /L)
1% B} XR 15 5 17 849.82
%R LAB 15 9 7 218.66
Ix1 15 5 14 463.43
1x2 15 3 15 426.07
1x3 15 7 15 417.51
x4 15 7 14 464.05
x5 15 4 15 442.30
1x6 15 7 17 501.32
1x7 15 6 17 700.48
1x8 15 5 17 676.70
1x9 15 4 17 467.56
Ix10 15 5 16 728.60
Ix11 15 6 17 878.33
Ix12 15 8 11 540.40
Ix13 15 8 14 444 .82
Ix14 15 11 14 793.98
Ix15 15 6 15 625.91
Ix16 15 7 16 873.31
Ix17 15 7 15 823.53
1x18 15 8 16 752.12
1x19 15 7 17 797.86

400~600 mg/L, Ui B % 28 il & - 1) 7= I 2 DR R
IE T B LAB, [B B R B 10 4> B2 B XR 1)
R RE R R KPR, B IR RO R i
PERE

EEMAE TR, 38 TFHTEHFRTER
T B 2 B A A, R O S P O R RO A
%, H 2 B AR AR 2 BB o %055 70 1 3 3R 15 IO I
£ H I RO I R 13, H O S UK B LU R A B B
XRAK , L EEARRU S S ARERE LAB /7. %5 1,
A AR T Al A R X3, AR N A R SRR T
2RIk A
3 énllﬁ

E & DA BF LAB F1B% BE XR R 55 A ¥ B i AT
P RE (1 5 A o A b G0 . a5 SRR Ja AR A
1l 2% (1) B AL 2% AT O < W9 2 I ot &K BE 2.0 g/dL .\ i
fil B [8] 2.0 h  EDTA-3% 4 2, B it 53Kk £ 1.25 g/dL.
EDTA-#i 2 £ B kb # ¥ 30.0 °C. fERL KT,
JR A R AR B R F N (93.61£0.86)% « FE 4 R N
(24.23+0.52)% - fil] % 2 )9 (22.68+0.29)% . Ji £

JoT A (1) B A KIS T TB] A = 5 A 2 RS KOS 1Y) d A
B 18] & 120 s, A0 #% K9G 19 fx 4 B 1A] /& 20 mins
K FH AL 2 Bl A 0 RO AR O AR AT Rl AL R 3
R 19k E T . fG T RBEERIENRBES &
B AR AR 0 B 3 B A AE 14%~17% . B 2% 07 3%k
rmm%MﬂA¥maﬁk@#im$%E

W oE AN B BE XR FEAR T 50.87% . 1F & 8T
Ji AR oA Rl A BOR R B — RGO T B
B R, T AR I R T SR R R R B

1B 1% 18 kA2 & B R B R B SRR L pH AR 5% A
T 1 2 5 W R TR R BRI R, DA A% A PR

R TR o 2R 1 3
ﬁé%o

il it 57 Fi A 1R R W AT 5
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