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Abstract: [Objective] Saccharomyces cerevisiae is the predominant microbe in Maotai-flavor liquor
producing which has several stressors. Learning its physiological characteristic would provide an
insight in improving the yield and quality of liquor. [Methods] One S. cerevisiae strain with
excellent performance was selected from the fermented grains of Maotai-flavor liquor making. Then
the physiological characteristics of this strain were compared with other S. cerevisiae strains.
[Results] One strain named as S. cerevisiae MT1 with excellent performance was selected from the
fermented grains in Maotai-flavor liquor making. MT1 could tolerate high temperature (42 °C), high
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concentration of ethanol (16%, V/V) and strong acid environment (pH 2.0). The maximum specific
growth rate and the maximum ethanol production rate of MT1 were as high as 125% and 114% of
those of S288c, respectively. Its ethanol conversion rate was also higher than other strains. Several
volatile compounds only can be detected in fermentation liquor of MT1. MT1 could also yield more
phenethyl alcohol, farnesol, nerolidol, beta damascene and acetoin. In addition, MT1 could utilize
and ferment a variety of carbon source to produce ethanol. [Conclusion] Compared with the model
strain S288c and other strains, MT1 has the higher environmental stress tolerance, more efficient
fermentation performance and wider range of carbon source utilization.

Keywords: Maotai-flavor liquor, Saccharomyces cerevisiae, Tolerance, Efficient fermentation

AR R, AN R PR P v (R AT L
W T R AL SR ) R MERE TR PR, 0 H 2
Saccharomyces cerevisiae HAT/ANA] [ B LG
A RIFRBEN Bl 2 ] — R AR ) T =2 T £
PERT, CUFET 21 . A FEVERE DL R A A TR B it XU
et A AR, Jeyaram PV Tk
AAEIHBIR Y 16 £k S. cerevisiae HIiRAE L2750, &
P A 25 A AR D B R B, A4 G R 2
YA MR ES1 4 Romano 251014 B1EF
A AR 2 TP TR 3 AN (] TR AR A K R P AR T
Tristezza 257 i AN S. cerevisiae TR I 25 SR
W EAR, SEIMIFAELL, BRTE PR g
Xt S. cerevisiae WIIANTRALPR TN 52 S A ) 55—
PN T ARRE ez A= PRACTI ) RGeS -

rh AR AL PR R E R AERR L
AR MR IR G T2 20, Sk 7R R IR P, B
AR SR FURE RS 2RI R i,
Hefil i FE R s il ik 60 °C, MEFRHIfEER
RS Bk 4849 °C, KB R TP iR ik
38-39 °C™™), [l S Weadd B P R 0T 3k pH 2.0 2
AP ZEATEA 15% (R EO)UIRL Lo Rk
IR I 2 R s TR B AR AR R T 2 AT Al R AL
SRR YR

P RE TR AR I A A 7 rh i) B R, A
KEHEAARFEE AT AREROAR, EEL
PP AR R TS 4 XA 7 T L AR P T 28 I i
FFR T E D IX R o (R, BERETRGE W 7E R B 2
HTEA BT A QI Rl & I a5 20l
B RPE R, TERETE I A FRACHIE 28 52 240

i, R RSB R FHRE ) S BB R IR
CIEPABL 3L TN Y | P P | = =107/ STEE
355 25 A AT EL A R 1 A BRI 3 & S 8
Az RE T BT R BRI HEA T DIRERIT ST, A H AL
FORE T I SR v, AR P S B b 4
JEOBHH] FH AR 0 238 Rl B BOR OG0 R A T
PERERE RE B RO LW T, A A SRy 1 A
250 BEAb, TR HAN ) A T it 1 B
A FACPRRAE , O e B P98 1) ol FAT R
P-3'8

AR S 3 X 5 M 5 5 T R4 O ) A A
B BERER R o B, T A A T T
Y E ISR —RRERPEEE MT1 (CCTCC M 2014463).,
B SRR S, cerevisiae S288c M HAMEE LAY
AR ARE R LU, R MT1 BAT it 32
JI =R R TR RE N2 )z ISR IR, JFRE
A 2 R A . K FER T B S B A
H, B EBEEE G AR T, e A
PRSP, PRI AT -
1 #ES T
11w
L1l #FGRREM: PERE TSN QA
WA B AR AR R R . BT R S
cerevisiae S288c (ATCC204508) Il T Biological
Resource Center, NITE (NBRC). Rl EEREF R A
PHEAFIEHPE I REGRZE L M, B 133) 5 BT 57
FRAEROE T, RS 1138678700), THHEERE
K9 >R AARSLEE

http://journals.im.ac.cn/wswxtbcn



2100 WA 28R Microbiol. China

2015, Vol.42, No.11

112 EFEE. WL LD TTC Rk F,
YPD Bt R IR . SRR AR 500 g,
4 FHARBUK, InAGE R AER S 258 0
18 °BX, RAIEIMANHLEE, 60 °C fRif 4 h, &IUE
B A MUK B2 10 °BX,

1.1.3 3RF: BraRd AR [ E 24 E A 2R
AIRAF]; PCR I H =AY TROGE)HRRA
Al CBE L far B AE 5 Al Ak 2 R i 5
Sigma-Aldrich A H]

1.2 &k

121 MRERBERESERNFIE: (1) Sk,

B S g W 2= h0A BERS BRI 100 mL A= FRER K,

30 °C. 200 r/min 555 20 min; R EHRRaEN)
IYBS MR, 7E WL SEA B3R A 10°-107 4 MR,
AR 3 AT, 30 °C 1535, PhkmigIEs
BEE, hlsgaoiEste, g A n, RrGh,
ST I TR Atk . (2) TTC ¥Rk
RAF LRI . F o B sl b B bR 423 YPD
b b, 30°C H5FE 1-2d, BIA TTC FEREF R,
WEOCHE 2-3 h, PhIELr GRIRAIERE; K TTC %
) 9 45 2] 10 AR 2 AP YPD AARIRAE T 30 °C.
200 r/min KiF%)5 SFE A S A A /ME R YPD
FEWH T 30 °C ¥idR, BRR 3 h MBS SIEN,
PR 2 AT, Bk R W ERE. (3) 3zt
MR BEEREA I . KGRI IR 2 1) R EEF YPD K
FEW T 30 °C. 200 r/min FEFEHAGF TR, S
P BN R IR B E 48 h; DL YPD BN
FERIG TR, W2 4505050 42 °C, 12% (L)
LB, pH 2.7 (FLERIH), WA 3 NER; K
5 £ 2] ) PR R B A e S U T 30 °CL 200 t/min
REFEARARP T 5 B 250 mL = I 100 mL,
el 2% A28 KRR TFRE, T 30 °C K537, gim
12 h JRGFRE, 0K ERE, X 12 h KRERENT
0.2 g I, 1% E%, 12000 r/min 20> 15 min B [
o (4) W TFYE, HENY] DNA HRBCRHEREE
751 PCR 23 A NL1 (5'-GCATATCAATAAGCGG

http://journals.im.ac.cn/wswxtbcn

AGGAAAA-3)Hl NL4 (5-GGTCCGTGTTTCAAGA
CGG-3')4 26S rDNA JFFI Y L 514 . PCR U
AR Z (25 uL) N . BiH DNA 1 uL, 10xPCR ZZ i
25uL, b F#E51%9(20.0 pmol/L)4% 0.50 uL,
dNTPs (2.5 mmol/L) 2.00 pL, rTag DNA R4
(5.0 U/uL) 0.15 pL, ddH,O 18.35 uL., PCR JZ )i 4%
4: 94 °C 4 min; 94°C 45s, 60°C 45s, 72°C
60s, 30 MEHR; 72 °C 10 min, PCR F=#)i% ik
TAY) TREA R /1T S T AR E

1.2.2 TSRS SR T 9 AR
FE(0%—16%, EFLEL) . 9 A pH B (2.0-6.0)
3RFR EERREE (30, 37, 44 °C)iY) YPD WAAEE =
B, BABE3AER,

1.2.3  KEEMEERTR: Ll DNS UMEsRmE, AR
WEZE N ¥=0.634 8X+0.008, R*=0.998 7; LM
K JH HPLC 317, drih 2N .

¥=0.000 014 487 6X—0.007 96, R*=0.999 16,

124 FEEMMIBRNE: RHTES EAHMAER-
M- T,

1.2.5 ®RiER{L: L Biolog YT Microplate {8 FHLHH

2 GRG0
2.1 REEES MT1 BFiE

2o B AL v iR ] 20 BRICIRERS, 7=
[ AR EREHA TR 2 il 1 PR, &
BRRR Y BTN 7 25 S AN X, (ER VR BT A2 M R it
ZHERE K, Hdr, 13, 15, 16, 17, 20 Sk
T TR 2 4R 22 , 5. 6 5 TR IR N A2 3 (L iR
Mz, 7. 8. 9. 10, 18, 19 SHEIRAIIRIHNZ 5%
HmRmsZ22, 1.2, 3, 4. 11, 12, 14 SHk3
Tl 52 LA U

AT AR RS A R M REAH DCHE bR o
H12% 1 Af A, R =Tl A2 PR AR AR I AR P 1.2,
4. 11, 12, 14 SRR CEEALRER R T 85%,
REEVERERCHT o (HAE 4. 14 SR R L IR,
| SRR R = A 5 2 g, H 2 el



BRIEAR AT vl e 3 A 75 1 VG Pt PR 1 R () 2o 4 A AR AR AE 2101

A (o9, B 1.4- C o8-
b 121
0.6 1.04 061
g 2081 g
Q Q Q04
Q S 0.6+ Q
0.31 H 0.4 0.2 |
T o=
0.0+ AL L L L ‘ ]

0.0 0.0+
1234567 891011121314151617181920 1234567 891011121314151617181920 1234567 891011121314151617181920
Number Number Number

E1 mEHlesi
Figure 1 Screening by tolerance test
TE: A BT SZYE; B: LBRMIZYE; C: M2k

Note: A: Temperature tolerance; B: Ethanol tolerance; C: Acid tolerance.
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Table 1 Screening by fermentation test with sorghum juice

e PRE it P LBEHEA A S U R IERT ]
Number Concentration of urea Concentration of ethanol Ethanol conversion rate Concentration of isoamyl Fermentation time

(mg/L) (g/L) (%) alcohol (mg/L) (h)
1 28.61 34.29 91.78 2.79 108
2 26.00 30.79 85.76 4.08 120
3 26.71 28.77 81.21 4.68 132
4 27.47 29.06 85.75 8.87 132
5 47.62 24.06 71.65 8.82 132
6 43.43 26.91 76.76 3.38 132
7 25.00 19.30 61.22 7.25 120
8 27.20 22.13 66.93 6.66 108
9 21.20 18.64 57.36 7.84 132
10 24.90 21.10 63.76 6.71 120
11 25.65 31.31 89.05 4.06 120
12 27.81 28.29 86.14 3.17 132
13 25.54 23.97 75.72 241 132
14 24.98 28.67 85.39 4.81 132
15 26.30 24.41 76.24 3.67 132
16 25.87 23.84 75.03 5.95 120
17 25.55 24.80 76.66 6.18 120
18 24.02 20.42 67.78 3.55 120
19 38.69 23.80 69.51 5.54 132
20 35.47 21.97 64.92 6.02 132
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Figure 2 Tolerance of S. cerevisiae MT1

TE: A IREMZYE; B: CBs2E; C: BRMSZYE. s: S288c; m: MT1; a: ZHELEEE; d: PHERRDLREEE; ke WINEELE KO.

Note: A: Temperature tolerance; B: Ethanol tolerance; C: Acid torlerance. s: S288c; m: MTI1; a: Angel commercial yeast; d: Lesaffre

commercial yeast; k: Sake yeast K9.
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Table 2 Comparison of fermentation kinetics, biomass, substrate consumption and ethanol production

7S P s s Wias Yos S. ETOH; LA AR
Strain (h™ (g/(g'h)) (g/(g'h) (g/8) (g/8) (g/L) (g/L) Ethanol conversion rate (%)
s 0.36 3.51 1.53 0.024 0.47 83.71 39.34 92.15
m 0.45 3.64 1.75 0.024 0.51 86.30 43.43 98.68
a 0.43 3.69 1.67 0.025 0.48 84.13 40.15 93.58
d 0.39 3.55 1.56 0.024 0.48 81.97 39.59 94.71
k 0.43 3.49 1.69 0.023 0.49 82.27 41.13 98.04

?3‘52 S: 82880; m: MTI; a: ﬁﬁﬁﬂk@; d: Hi*”ﬁﬂkﬁ%; k: %@@% KO. Mmax 2 E‘Xﬁttﬁiﬁﬁ%; Gsmax : %j{tt@%ﬂﬁ
ﬁﬁ%; Jpmax Eﬁjﬁﬂﬁl@?ﬁiﬁiﬁ$, Yx/sﬂ Yp/s: i%i%ﬂl@ﬁf%%%ﬁ%%fﬁy Se: E}E%iﬁﬁi’ ETOH;: Zﬂ?‘:’@?ﬁﬁ

Note: s: S288c; m: MT1; a: Angel commercial yeast; d: Lesaffre commercial yeast; k: Sake yeast K9. yma: Maximum specific growth rate;
@smax: Maximum specific sugar consumption rate; gpmex: Maximum specific ethanol production rate; Yy and Yys: Yields of biomass and

ethanol; S.: Consumed substrate concentration; ETOHj: Final ethanol concentration.
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