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X330 under Very High Gravity Medium
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Abstract The impacts of osmoprotectants and nutrient components on both ethanol tolerance of Saccharomyces cerevisize X330
and its ethanol fermentability were investigated when high gravity synthetic medium were used . The results indicate that nutnient
limitation plays important role in the ethanol tolerance of Saccharomyces cerevisize. When the nutritional requirements of
Saccharomyces cerevisiae are satisfied, its ethanol tolerance increases, especially at high sugar concentrations. The effect of the
individual nutrient component in the PYN medium on ethanol tolerance is different, which is yeast extract > peptone >
magnesium sulfate > vitamin C = potassium phosphate > ealcium chloride = ammonium sulfate. Osmoprotectants ( such as
glycine and proline ) are effective in improving the ethanol tolerance of Saccharomyces cerevisiae X330, and the optimum
concentrations of 20 mmol/L glycine and 10 mmol/L proline were obtained experimentally while glycine exerted a stronger
enhancing effect than proline. After 3 h of exposure to 189 ( V/V) ethanol at 30 °C, 57.1% and 50.09% remained viable for

the cells grown in glycine-added and proline-added medium respectively.
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1 #M#57®

1.1 ##
111 B BB B¥ & ( Saccharomyces cerevisiae )
X330( A LW E 4 BIFRTE) .
1.1.2 HEFE.
YPDREFRR (P FHFE)-BLEREY 10g
B R Y (Oxoid) 200 A . 20 E B B
(Oxoid) ,0.08MPa #{F T K ¥ 30min. i
PYN B FRE(RBIEHE): B LIBFRES g ¥
R (Oxoid) 3g HA PR (Oxoid) | 1g FiBEH .0.5¢
B — A mmel/L BEA 2.5 mmol/L H L.
100 ~ 400g ) &j ¥ ,0.08MPa & {4 F K B 30min.
REEE pHEBEES.0. RESHEYWSE
B RN Oxoid B/ Mok, AR B A EP 476,
1.2 ERAE
5. cerevisia X330 T YPD flE K FE & L

2h. E—HAEKREFMNHERTE 100nl & T3 -

FEXAD  EHEH R B K (554 : 1500/ min) EF 30°CH
# 18h. LAEBIAE(VV)I0ORERERMFEA
EEEFEED EEEAEKRGEE 150/min) £, T
NCHE L. BER - THBETEHESAH TR AR

#O0.5mL, 5.0, 18 LW, #EE .

TR B BRI R P, E X R AR
ZEAN=STRE - REBIREEEBHERED
AR FE WP T TS mES KBS E
RPN RET XK E—ERENEKLIENE
T E A TSR
1.2.1 KW E - BHESSWE, H Uv-754 41
T E oD (A =660nm). £ EGIE
KRTEZE" (10D =0.33g/L),

1.2.2 AWK EMNDE: fF SBA AW FES
WA(WEEREREMGFT G )T BN EHH
HEE.

1.2.3 GEREFBGETHEREERANE . BUE
BABR. B0 AEKRE. FBESEMSE
15%F/KZBER 10mL YNB R EBERES, T
30C,150rmin HREFHHF . Fhmb LR, EH
BHRANRAEARKE. SARTEEREAR
BEYHpmEdadEirg. FHeM—AmEnm
fERh 4B, Bk E (Viabiliny) 8§ F Xt &,
Viability = (V,/V,) x 100% , V, F1 V, 4 5 % 7 o d
gl A o FOh MR RIERBEME,

2 H#R524

FEEXER/WZEAE
EEABEERETRNARKE O, &8
1227 AREEENRIEREE X330 KBEBE N
W, ERRE L BB AT, AEHEEN
10%BINE 40 FH T RERWHEKR. TE# -
FHEEFETNEEHEERERT 02EEAE 8
AR BEM 0% Z 30 L REXREXREEES Y,
FHREAHERMBESABRNE. FRWE 1BFRFR, K
BEENREEHSREREN SRETEEENY
AT EL.

MEEE R EOEN ARG AR
ARKUFRWME(E2). AEA3ITR, kB2 E
RTE 159 (Vi V) KR vh i 2h B, BH & & BEIE 5%
ERBEEMEM, A8 ETMK.

2.2 EFYRXEHETE /XD

MEIVHERFR EEARERETERYR
HOHE I, BB HE A A 200g/L. 300g/ L. 400g/L ] & K
EMEBEREYA LFEREE ™ & 75 H 45¢/L #
FE 80g/L. . S0y L S E 10/l SogL A E
110g/L"* . R EE 24h MIEEIKRTE 15% (VI V) BAKE#
i 2h B FERECE AR - EE YR 68.2% |
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Effect of increasing sugar concentration on ethanol praduction

. cerevisia X330 was grown on{ A) 10% (@) .20% () .30% ( W) and 40% { & ) glucose, and (B} 10% glucose in the
presence of 06 { @) .,10% (), 20% (W) .30% (2 .40 (M) sorbitol .
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Fig.2 Effect of increasing sugar concentration
on cell growth
S . cererisia X330 was grown on 105 (@), 209% (), 30%
{w). 40% (2 dplucose. and 10% glucose in the presence of
10% (W).20% (3 .30% (@) ,40% (> sorbitol .

H5 1% 2B NGHRBEEIFERYEY 85.9%.
78.4% 7020 M A EHFMIHE 86.1% .83.4% |
78.6%., MH. SRAMTER~EHEELEEXR
BEEREPERYEME NN, EFRAKS
MERERCLERE. AR 1L, ERKRER
BrAt, INRAREESNERE R RN LIRS

HEsm -, B REERSNERERTSH®
W R, B 3R A IR B B Y T RS T S T R A
*. Hit fESEE LB, EXRYRIRERSE
K Z T RE A R EEA .

Bl 4 &/~ PYN 55 3F £ & B 57 u Z M 18 &t
FREPERERIE . AHREBRITEMNZ I E, B
FREPNEFRCEREFRBAMEME =45 &
FEEH EURENZIIBRTESBAERASR
R, RBESRESS TR 11
EEFYEN PYN AR T BEHE 205 3 %
EEWRE PYN 5 4L). MH, & B FTEX
B 1A R R RS PERE Y B2 o AN ], eht o B A0 R B
BHEY > BAK > BiEE> H4HEEC = BB
> Fieih = GimE- :

2.3 ZEEFRPAERETZ LR W

miE s . E 6w W, BEERY A (HER MR
EREEHESEREE M T HEE. SHERS
e B A 20mmol/L i il 2 B8R B8 0¥ B 28 10mmel/L
B, ABER SEBKRERS, 25K 115¢/L f 110
o/L; R T 30 CLE 18% (V/ V)L KWifssh ik 30 F
BT IR R R, 48R 57.1% #1 50% : H¥ & F 3
WA (RFMEEBRE AR ER) K, LR
RETERWE N 100gL, FIERMN A 14.3% . B
B (1 P9 T A0 SURE - 2N H AR R E
TN BE 41 81 R B 20mmol/1. F1 10mmol/L BT, B {&
i K it 57 1 AR FR I -

© FERFRMEDIARFATIESHET http:

ournals

1. ac

Cr

1



BEEY RAMS XD GRAABNTFARSESA NS FR 511

100 100
801 80
. 60 . 60
& 3
) )
i =
= ] &
> 40 = 404
204 20 1
0 T T T T ) . y T T
10% 20% 30% 0% 10% 10%-10%  10%-20%  10%-30%

B3 ERE24h MEERTE S%(V/VIX KBRS 2h B FEE
Fig. 3 Viability of S.cerevisia X330 expﬂsed to 15% ( V/V }ethanol lasting 2 hours
S . cerevisia X330 was grown on 10% ~ 40% glucose, and 10% glucose in the presence of 3% ~ 30% sorbitol . Viability was

determined at the end of 24 hours of fermentation.

£1 HMABEFEIEFWENRESS X330 EEEIENER
Table 1 Effect of increasing PYN media components on ethanol tolerance of S . cerevisia X330

Dry biomass* Ethanol Ethanol/dry hiomass Viability® Time
f(g/L) f{gfL) felg) 1% 'h
20% I x PYN 3.54 45 12.7 68.2
glucase 3 x PYN 5.80 80 13.8 85.9 48
5x PYN 6.60 80 12.1 86.1
30% 1x PYN 3.10 50 16,1 45.1
glucase 3 x PYN 5.40 90 16.7 TR.4 60
5x PYN 6.21 110 17.7 83.4
A0% 1x PYN 1.08 50 16.3 25.1
glucose 3x PYN 5.32 90 16.9 70.2 72
5x PYN 6.15 110 17.9 78.6

a Cell dry weight calculated from 0D, (0.33 g dry weight per liter at 1.0 0D}
b Viability was deterrnined at the end of 24 hours of fermentation. S.cerevisia X330 was exposed to 15% ( V/ V) ethanol lasting 2 hours .
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Fig.4 Eflect of increasing individual PYN media ¢omponents on ethanol preduction from{ A)200(g/L),
{B)300(g/L)and (C)a00(g/L) glucose
Cultures were cultivated under different eulture conditions : with 1x PYN(@),3 x PYN( () .3 x peptone( ¥ ) .3 x yeast exact{ &), 3% MgSO, (), 3 x
CaCL (), 3x Ve(4) 3 x KH: PO, (<) ,3 % {NH, )50, (&) .
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Fig.5 FEffect of various concentrations of glyeine on ethanol
tolerance of §. cerevista X330
a:§. cerevisia X330 was grown at 30°C in 4 x PYN medium which
initially contained 30% ( W/¥') glucose. Dry biomass was determined at
the end of 60 hours of fermentation; b: Viability was determined at the
end of 60 haurs of fermentation. $ . cerevisia X330 was exposed o 18%

( ¥/ F}ethanol lasting 3 hours.

3 it

ARG EIFET S. cerevisia X330 B E &
BERT WIS 24, SR RY, B E RN MEK
TREEEERE I A1, R, A X H SR {E R & B
R AR, TRERE N, REEFETRBKERN
T B £ A5 4 b A P —— ] 2 L e e o
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WK YR mFR L, Rl et — K m AT A E A
TR A N MR R TR A B RT
MM EIFEE N TS . ok, fE N RIHE =K
CO, MBHEKMERBUEMHIERN, HEFEF
BREREEN RENERE,CO, BHE. BETR
i 32t 0 R AT B CO, MFETERTEL.

H 37 5= 0 BRI BE R B R B R T 2 4
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Fig.6 Effect of various concentrations of proline on
ethanol tolerance of §. cerevisia X330

a: §. cererisiaX330 was grown at 30T in 4 x PYN medium which
initially contained 30% { W/ V) glucose. Dry biomass was determined at
the end of 60 hours of fermentation; b: viability was determined at the
end of 60 hours of fermentation. S. cerevisic X330 was exposed to 18%
{ ¥/ 1) ethanol lasting 3 hours.
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