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Breeding of Saccharomyces cerevisiae high-yield of alcohol

and acid by atmospheric room temperature plasma
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Abstract: The Ys strain screened from the grape surface was sub-
jected to atmospheric pressure room temperature plasma

(ARTP) mutagenesis, and the Saccharomyces cerevisiae strain

with strong alcohol production ability, high acid production

ability and stable fermentation performance were selected. The

single-factor test confirmed that the optimal mutagenesis

condition was lethality rate at 98.70% treated for 100 s. The tar-
get strain Y-8 producing alcohol and producing acid was screened

by 2,3, 5-triphenyltetrazolium chloride (TTC) method, bromo-

EEWB BT R AR X E KRR % (45 2017A01001-
2 5 [ 25 2 W B M) 0 I )01 48 e S 6 T I 45 S
H (%5 :2016GTJ003)

EB B A ERUE, Lo WA R TR L R

BEMEE RIZ (1965 Lo F s ARl K2 0 #2 , Wit

E-mail: wuyunster(@ sina.com

Y75 B H:2018-12-08

cresol green medium method and Du's tubule, and then its genetic
stability was studied. The results showed that the mutagenized
strain Y-8 was added to the grape juice with the same sugar con-
tent, and the alcohol production and acid production capacity of
the mutagenized strain were increased by 28.13% and 214.93% ,
respectively, and the genetic performance was stable.

Keywords: ARTP; Saccharomyces cerevisiae; acid production;

alcohol production

Pt 5 01 Bl 5 ok AR B B R A O T A RS BT TR
EPEI%‘E“@E’J%*ELEWk,ﬁﬁ‘@lﬂkzﬂ‘ﬁ%i_ﬁ}%
AH L B b el 2 A A RO X M X

B A o XL IE B B L A i T A A R AR
DU B R 28K R T 2 A R TG A A MR

T v TR AR ) R A TR R ARG 2 0 A 2 T B B IR T
RGBS T BT B R e BT R M DX A T A A
SR P O R B T R T bR R AT R
) 7 0 T AR AR BCAR

AT 368 R A% 8 20 18 05 306 9 7 ¥k N AR B v O

T2 TR T T B A R L 0 A B A M A TR R TE i TR RE A
DHe LAV EA —E MR BRIE . P o 2 X B 0B bk it 1
P52 DR DA 2 AT L A0 T TR A P 5 S T E 5 DA T 2% ?ﬁJ

PETRTREESN A GE i T vk R AR S 2% L 0 AR ER
B —E M H W E R RS T ARTP) £ ¥



&M | Vol.35, No.5

PE7EH AP HOR D A 7 B, X AR IR B T 5K . 2
BN R AR R AT — AR T B
S SCIR AT B VYR I ARTP R iR A% R
G PR 7 2 1 I R A B 7 B L A R B R AT AL L AR
A T 0 5 AR T AR (B H BT IR WA 2 ok ARTP
7 0 8 77 3G R R 1 TR I

A3 B0 400 L2 A 2 2 T O e Y T bR S R R Gl
1 ARTP 548 % H Iy BE 547 B0 - DA BEAS g 7 0 0 %
T2 B BV RE AR E 19 B AR BRI B B bR L 38 o R AR
A 1 G A Y R TR BRI R BE L LA B R R B A
vt J
1 MRS D5k
L1 #8558
LL1 A iR

T BF TR BR Y5 < T AR M 2 R 2 5 2 2 2 B
AW LB = SR AL 5

R EE AR BUR B U R B AW R
MRBEAE A

AW L TCK CWE <A BT 26 R T EOE Ak KR A
FR2 ] 5

2,3, 5-= = K & 1k U & M (2, 3, 5-triphenyltetra-
zolium chloride, TTC) : 43 &l 1 i A Y RH e RJRA
FRA T

T M 4« 3 40 R HE T AL IR Al Ak 2 5 o A IR

NG
LR ERANELUR . F S S A e A ARG W
|

R — S B IREE (MgSO, « TH, O) - 40 H7 4, Kt
LR R RARAA.
1.1.2 Bzt

% BEV2 H Ay 14 75 75 Bl (yeast extract peptone dextrose
medium, YPD) .20 g #iZ&#E+20 g EE M +10 ¢ BEEHR
¥ +20 g Hifg+1 000 mL ZEMAK

TTC FJEZHi34£.0.05 ¢ TTC+0.5 g Wiz +2 g
ZE+100 mL ZE1# K ;

TTC T2 HE 10 g #a 2 g Ok + 5 ¢
BEM+1 ¢ KH, PO, +0.4 g MgSO, » 7H, O+ 20 g 5
g-+1 000 mL Z&1#/K .9 pH N 5.5~5.7;

TR 4 4% % 2k . PDA SE il 5 9% 3L +0.01 %0 1R H )
4%, pH 2}y 6.0,
113 fU& 5%

WIEERSEE TH: IS B, LB IEERAKLY
BHEARAF

ST R FA2014N B, Jb gt 7R pg A0 L e = iR 40
PR 5

FREE FEERSEBETHEES " ERRBNRERT

57 2 R K T #% . LDZX-50KBS B, [ BT % [E J7 4%
W s

AW ae 4 HR40-A2 KL, 55 5 ¥ JR 5 b s 25 4 1R
AT

BB FRA  MIX-160-Z B, - RS2k A BR A 7]
BT

2 Al I SE BT TU-1810 B, b 5% 3% 47 3 JH X 2%
AHIRTTEN A

PH i1 .FE20 PLUS %, 45 #)— L F 2 {38 (i)
HRRAE
FHREWEE I PAL-D B AL B2 S ik B E A R

W IR & 28 : VORTEX-5 &, 4 ] ik

5
I

245 e A R

5
4y

BBl SE-TDL-6A #Y, I ifg JE45 /R 40 A A 245 A B

»
I

AW 4 B s KA Y15 B, P 3 F Biosystem

NI
1.2 Fik
121 WEBEMSE BHARR R FKHEN Y,

BB R4 F T YPD Wi 32 B b 76 28 "C K5 3% 24 h;
SRR B L, 2 26 W 3 Bh i B2 AR Y YPD Y 1A 355 37 3
WL 7E 28 TCTRHESR 24 h G 4G T B

1.2.2 YeErtbARK W& BiETn Y ik
5% B P 4 A0 B YPD Wk BR IR IE R 7E 28 °C R B
I MR 2 h B RAE ZE PR 600 nm I IR OGAH . LA
P B 7 kS o) R AR I A5 i RO (E 2 ) Y BE BRI AR K
M2k B Y BELE Y A OB

1.2.3 ARTPifEZRIAE 8 S8 PRl 799.999%
B SN AR AR, o 10 SLM, i R o K ik g N
120 W, 1B B 20 °C , Zb BRI 8] 43531 24 0,20,40,60,80,
100,120,140 s, A8 0 £ TAE S H I mL 7£
WA A Ak T B SR RO A R A R Y 0 T 7R
3 000 r/min .0 10 min, F _F 15, F JC 7 A= B Eh Kk vk
W3 UG MR 10 L Ji7E 3k A B F TG 1A B U kK
JCTE XS B Y TUUARE o IR e 1 mL YPD R 44 85 95 B iy
EP B2 6T 7, BV Al 47 o5 28 300 175 78 J5 4 3 A 3
1 EP 7R e &5 ORI ZIAZ Y 1 min, K175 2 Tk
ToRGBRERR 10 ° ~10 7 J5, WHL 100 pL ¥k A 7E T AR
L FE 28 CCHEFRA TP ROG R R 48 ho I EUE R B I
R AR I ]

1.2.4 BULHRIHE

X
Z:(l—ywxmo%, (D

{r
Z— BRI BOER . 0

27



28

HA#F 55 FUNDAMENTAL RESEARCH

X, ——ARTP #7285 B3 75 5K 5
X—— X BEAL 1 TR 75 5K
1R 7 PR B T TR R ) O

(1) TTC K537 5L 0 1 - R F R0 48 100 B 32 b 1y 28 A8
W HREER T TTC T2t h 76 28 C &M FHFR48 h
Ja . TTC TR b & — )2 TTC L)REsrik, it
F 28 TR TR FF 3 h, MR 55 I P A9 i &l - Ak
Hh G B 7 TS RE 7 R 1 28 A8 B K

(2) WRLHR T S 1 3R 0 o < e A B SR L B A — )2 I
Sy DL 6 R R LR S A U R I AR R SR A 1 L B S
TN A HERR -7 2 AR AT FELE) A — J2 IR T 4 1 o 5k
B0 5% W [ U5 WU 2 HEAR 8 TTC B 3% 5L 0 3% 1 B 4
R 1 TR B R UEA T TG Ak B B 100 p L B TR IR B2 B T
FEM A N L TE 28 C A TR R 24 h WAR B (A 1L
6 T 7 D) B o B0 A A 0 B () T R R AT O IR R D IR G

(3) BAKE & W BE F7 004 . P 25 O vk s 1 28 A B R
B Lh 5 26 i HE Rl R 43 S 42 Fh F 45 A 10 mL YPD A B
FRFE MR S AL BN R AR AL ERNE IR
WL 7E 28 CHIZAM TR, 43 12 h W8 — Uk 58 48 B bk =
AL AL F/NE N R BT . AR UG 5 L O
e T B A RS B AR R HE BRI B A
1.2.6 7RSSO BERE IO B0 KA v 115 °C
KIE 20 min, 5355 7E 5 A = F i b B 150 mL, i & i
MR 23.6 Brix, BR K 4.94 g/L, H% EILE T
T B 75 715 B MR R S PR R I L 500 B B R R T
b ep L AE 25 C A& T 1SR 10 d, I GE B RR R TR
FRAE ) o B AR T Ak .
1.2.7  mifRsE Ml e oK o8 AR TR BE A bR L SR R R
SWL KR —CHE R S AR R R T RE N
22.8 Brix, B\ N 5.32 /L M8 457+ . 16 28 C &M
3R 10 d, D 2 28 A5 B PR 14 7 T R R R 8 T . A 56 E
T PR 1) 5 78 Pk R A 15 RE I R A% .
1.3 HiEAbE

{56 B il 17 Excel 2018 # {4 ) Origin 8.5 K 4 #f
Fror BT b B
2 HRY0r
21 Y. BEBEEKHZ

T B T A T AL 1 2E RS AE — R 52 m T B Ak
570 B AR S W B TR A T X AR AR T B S IR 2 ) B TR
5 2 N A BRSPS A — B B0 H DU E Y LA
6 B0 K 6 B8 R 30 7R+ Ar st Rk,
W B AT U5 AR, Al LA KG o B R 28 AE L R 8 L L
2T WE 1 FTRKE Y TR T 4 AWM B 35 3 P A
4 h FERE A TR ok Y BRI R G ELE N R
e FME AR K8 . fE 4~16 h B EE A E0EL B G R
S F T EA AR A 16 hJE BEEE T E R E B L R A

1.2.5

BE211H | 200945 8 | &RS5HH

1.01
091 e
0.8
0.71 '/
5 06[
- .
%EA 051
2 04t
031 ol
0.2
0.1+
0.0 " . . . . . . . . L
2 4 6 8 1012 14 16 18 20 22 24
P i)
Time/h
Bl YiBEFHALEKbE
Figure 1 Y, yeast growth curve
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Table 1 Screening results of 39 strains of mutagenized yeast strain TTC medium

T ik 9 5 RO I W 2 5 A T R 2 B AR T R 2 = A
Yi-1 — Yo-11 FRN Ys-21 — Ys-31 ot
;-2 - Yo-12 — Y;-22 — Y;-32 ++++
Yo-3 4+ Y413 - Y,-23 - Y433 T4+
Yo - Yo-14 4+ Y,-24 - Y434 SR
Y45 SENEI Yi-15 ERNENE Y5-25 - Y5-35 RN
Yo-6 4+ Ys-16 ++ Y526 4 Y5-36 ++
Yo7 - Y17 ++++ Y527 +++ Y5-37 —
Ys-8 ++++ Y5-18 — Y5-28 ++++ Y4-38 ++
Y-9 ++ Y19 — Y429 — Y39 ++4
Y510 4+ + Y520 — Y5 30 - Y, +++

bbb RR AL R R R R

R2 1 HKFTHIEARRTREEREREER
Table 2 Screening results of 11 strains of mutagenized yeast strain bromocresol green medium mm
HE&S  AWMANE 24 hEROAEER HORESEER | BRmT FEFANR 24 hEEaEERS HOABSRERZ
Ys-5 5.79 25.93 20.14 Ys-28 5.49 28.25 22.76
Ys-8 6.30 35.86 29.56 Ys-31 5.21 28.78 23.57
Ys-10 6.02 28.53 22.51 Y-32 8.17 17.13 8.96
Y-14 7.27 19.05 11.78 Y;-33 7.14 30.29 23.15
Y15 6.72 34.21 27.49 Ys-35 5.74 24.35 18.61
Ys-17 7.47 25.56 18.09 Y 6.96 29.24 22.28
2.3.3 HMER/NERE ¥ EPHERLN 7T HRIFELEKE 24 FTEHKSR

FiE 3 A AL IG/NE 1 IR . 24 12 h i BBk Y,-15 A
Ys-33 AL /NG R SR £ A I AR T R 38 T8 B IR
I 524 24 h L BB Y-8 PR R/NE T T AR IR EL
KRN R b, Ye-31 M Ye-33 S5 R Yoy
FEARR I AR AL /N T AT 475 B A T R Y
FERRE I AR BET 5 2 36 h B LBR Ys-15 A Y,-28 Z4b,
At T R AR L PR /N T SRR U5 £ 36,48 h L BT
PR AR 0K AL /N T FE R AU, £ BRI W LUK T Bk
VAR AR O BEAE 1 R - Y6-8>Y-33=Y-31>Y,;-15>
Ys-10>Y,-28 ., W HI B0 2 Y-8 o H A5 Bk

7 R MR S ) e A B A A TS R R
BLANZR 4 7R 5 R PR AR L L 15 AR TR B 1Y 7 R T RS
fiE 70 B W 3 5R , S0 0% 45 SR — 30 U ARTP Ab 3 Rg 95 0
A DR R 1 e I PR, DA TR S B RR B T RE . 6 bk TR BRI
FERETTIRIK A : Y6-8>>Y-31>Y-15>Y,-33> Y,-10 >
Ys-2836 Wk B AR I 7 BR g s W AR AE — 5 19 2200, HL R
FERFIRIK N - Ys-8>>Y-15>>Y;-31>Y,-33> Y,-28 >
Yo-10 {H R B = E G LR AR A —B 0 L-3LIR W
AR LA R . el G T LURS B A 2250 ARTP 4b 3%
J& » BURPEERRE T IR S AT B T AR L H ) A PR R
KR LK AMAF, GB 150372006 (#4575 ) b B 2 4 45
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Table 3 6 strains of mutagenized yeast strainDu's tube for 60 hours of gas production

Bk 2 5 12 h 24 h 36 h 48 h 60 h

Y 8 + +++++ H+r+t+rt Attt A
Ys-10 ++ ++ +++++ +++++ +++++
Y515 -+ +++ e S S e e e o
Y 28 - + ++ +H+tt Attt
Y 31 ++ ++++ +++++ +++++ +++++
i 33 -+ N S S S T EE S S S S Rt RS R RS
Ys + ++ 4+ +++++ +++++ +++++

B TRV TR SR R TR ST 4/ 1
SRR N R EH 1/2 0T R R RV S 1/3 19T
BN IS 1/5 10T 5 F B RN IR

£ HRELB B RS R BT E B

Table 4 6 strains of mutagenized yeast strains and starting strains produce alcohol and produce acid

" B/ FER R/ BRI/ L-FLiR/ WA/ PR/ AR/ WA R/
(g« LD (g« LD (g+ LD (mgeL ' (mgeL' (mgeL'" (mg+L1 % vol
Y-8 7.22 2.28 0.32 2 210.00 2 567.00 382.00 1 586.00 12.50
Ys-15 6.89 1.95 0.39 2 103.00 2 449.00 364.00 1477.00 11.70
Ys-31 6.85 1.91 0.42 2 098.00 2 379.00 365.00 1 387.00 12.00
Ys-33 6.54 1.60 0.35 1 956.00 2 249.00 370.00 1 453.00 11.50
Ys-28 5.93 0.99 0.51 1 575.00 2 309.00 310.00 1129.00 9.80
Ys-10 5.75 0.81 0.42 1673.00 2 213.00 298.00 1 005.00 10.30
Ys 5.65 0.71 0.40 1 639.00 2 109.00 301.00 980.00 9.60
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Figure 3 Y-8 continuous 5 generations of alcohol

production and acid production
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