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Abstract: Yeast and lactic acid bacteria are two kinds of important fermentative microorganisms in liquor production and their interactions
that have significant impact on_the production-and-quality of liquor. The effects of the interactions of Saccharomyces cerevisiae MY-15,

producing high levels of ester, hree common lactic acid bacteria (Lactobacillus casei Ica, Pediococcus pentosaceus L1, and Bacillus

coagulans NJ) i owth and metabolism were analyzed in this study. The results demonstrated that lactic acid bacteria

significantl

Howev@ctic

cerevisiae. S. cerevisiae, producing high-yield ester could significantly inhibit the growth of L. casei Ica; however, in small amounts it stimulated

iw the growth and ethyl acetate-production of S. cerevisiae MY-15, and had marginal impact on the liquor production.
id, the metabolite. produced by lactic acid bacteria, had a remarkable inhibitory effect on the growth and metabolism of S.

the growth' of P pentosaceus L1 and B. coagulans NJ. With increasing amounts of inoculated S. cerevisiae cells, the amount of lactic acid
produced as a result of the metabolism of lactic acid bacteria showed a downward trend after an initial increase. The inhibitory effect of ethanol
on the growth and metabolism of lactic acid bacteria was not significant when the content of ethanol was less than 7.5% (V/V). However, when
the content of ethanol was increased to 17.5% (V/V), the growth of lactic acid bacteria was completely suppressed.
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[ 4R 1% 5%E% 10% =7~ B BRI EERE, LA R
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FEE R . 24 h HUREIN 58 A IR Hh FLIR PR R 4 pHL
PR FURA OS2
143  CTEEATILER I & KAe = BRAG &7k

MRS 557758, To/K SEERINE (V/V): 2.5%- 5%
7.5% 10%- 12.5%- 15%-+ 17.5%F120%, [&]H] 45
10% (7/v) FLIRE, SRBEAF 100 mL/250 mL.
30 C, ¥ERIE. I 12 h BUREI & PR T T
FFLRR ) & &
1.4.4  SLBRx 5 77 B AR OE B2 AE A KA Radt 09 %
")

re e MR R BE R B R0, FLIRZIRIE: S g/
10 g/L 115 g/L, DAAIIFLERIEXTRE, [FIBT3H 10%
VIV e BE BRI BT, SR IEAFRY 100
mL/250 mL. 30 °C, #EHEFE. 24 h BUREI 2 i Rk
Ha%; 96 h Wl P FE K 32 B AR o 55 o

2 FER5vHS
2.1 LB X B EOE B A A K R

FLBR TR X ™ B AR B AR KA LR 1. i

R 1 AR = PRFLBR BN v MR R B B MY-15 AR
HA B IAEIE L, Forh eSS MY-15 42
KA E AT RS . T ER AR . BOHE A BRI
FEAE AT R BRI BN 1% () B BREEE R
By D 48.43%. 29.34%F1 11.11%:. BEffhdE
i 9/ 50.14%.
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Table 1 Effect of lactic acid bacteria on the growth of Saccrpfﬁmyces cerevisiae producing high-yield of acetate esters

Btk lca: MY-15 &MY—IS \ NJ: MY-15 MY-15
FLBR B Ae N B/ %(V/V) 1 5 1 5 1 5 0
BEEFH 4R /
1.81+0.23*  1.75+0.53* 2 480, 1.37£0.20* 124022 2.17+0.38* 51+0.2
(x10" /L) 81+0.23 75+0.53 8+0.50 374020 3.12+0 7+0.38 3.51£0.26

E: ORI R AT FHEATERE (3 /Mﬁ‘ﬁ
BEZRF (%p<0.05, n=3); (p<0.01) MM EZFEEFE
2 i

AL t-test AT 588040 55 5 BB ALZ A) £ Fit AT 2547, (p<0.05) AR
; n=3).
BRI R

Table 2 Effect of lactic acid bacteria on the metabolism of Saccharomyces cerevisiae producing high-yield of acetate esters
R lcas MY-15 L1: MY-15 NJ: MY-15 MY-15
LB e N E
1 5 1 5 1 5 0
1%(V/V) &
B JE/ (Y vol) 6.40+ 6.10+0.07 7.00+£0.00**  6.90+0.35 6.20+£0.21*  6.10+£0.00* 6.50+0.07

.2140.00%*

83.11£3.50  62.54+0.00**

78.81+4.52*%  74.93+0.26%** 87.74+0.39

mﬁw‘s/@ﬁ 72,6343,
i e

A PR

% (3 ATAT), FEMA ttest AT 3040 5 BB L2 0] £ Filb AT £ A7, ( p<0.05) FAEH

. R4
&%}ﬁ(&s, 03 (p<0.01) WA £ FALEE (¥5p<0.01, n=3).

LR e 7e TR T R (R o L2 2,36 2
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FEAFLTEE 1ca F1 NI SEREEERE MY-15 By B At
ANFIRA B, AR BERE R BRI, &
SO RFRE I R BV E FUREE, TR, %2 2R
Fedm R, = MRILRR B = Be R R B MY-15 7=
LT8O — e A HIE R, JLrpoitsl R AT NI
FEE AR S, TTEEFUAT R 1ea FO0HI/EH
Il . TR leas [RHHFTERT L1 ANk 2

AP NI R 1% (V) B, ZBROBEE &5
AR BE 17.22%- 5.28%F01 14.60%; RN 5% (V/V)
W, MR OB E &0 T 35.94% . 28.72% il
10.18%.
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Az B e 7 T R o R (1 I S 3 S5 ek 4
ErEIEIERE MY-15 M N 1% (V) B, oM ek

0.16 g/L. 0.51 g/L F12.96 g/L; 4fEprEIE % 5%,
R EEA/DE T KEHART pH 05 FL R
AR 8, RBDN KA R pH AR
B LR TR T FLRR T S . — MR FLIR B A1 2 ) 2
REEFLRHY, PP LVTA AR, RERH
5 E S R R MY-15 PR, LS R

R TP B AR 2 AT B R LR ™ 240 K TREREAN I & (3 b 8
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Table 3 Effect of Saccharomyces cerevisiae with high-yield of acetate ester production on the growth and metabolism of lactic acid

bacteria
" B AT LB E A 4 PR Q.. N
L & ’/§ 1 Bz
Hk % (V/V) /(x10° CFU/mL) pH FLE/(g/L) FAROE(YL). TE(gL)
0 420+0.17 4.04+0.07 15.36+0.0 21.34+ 0.09+0.07
1 5.70+£0.12* 3.92+0.01* 15.52+0.00 3.03+0.00 08+0.04
MY-15: L1
5 3.70+0.07* 4.00+0.01 14.62%0.06%* 69+0.07 9.41+0.00
10 2.70+0.24%* 4.05+0.03 1314£0.63% % 0.12+0.06 9.99+0.08
0 6.10+0.16 3.80£0.01 18.2440.19 18.730.08 0.24+0.17
1 4.10+0.23* 3.78+0.03 18.75+0.50 1.09+0.07 7.66+1.07
MY-15: Ica
5 4.00+0.07* 3.8940.01 16.30:£0.43%* 0.01£0.00 8.92+0.10
10 2.80+0.09%* +0.03* 14.8040.91** 0.01£0.00 9.26+0.25
0 7.00+0.15 3.83+0.01 19.7 18.96+0.03 0.14+0.02
1 7.400.08 3.72+0.01 20.68+0.42 3.29+0.23 5.54+0.66
MY-15: NJ
5 7.20+0.32 3.79+0.02 18.71+0.71 0.56+0.08 7.3440.33
10 2.2040.29* 3.81+0.01 18.46+0.50 0.01£0.00 7.8740.15

Z: RS REATA: FHEATERE (3 /AT
RFEZF (*p<0.05, n=3); (p<0.01) A £ FHS

t-test A L3040 5 A FRAAZ 18] £ R AT £ 4547, (p<0.05) AAAH
n=3).

/ C - 0% (VIV) - 7.5% > 15.0%
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~ s e 5.0% —+ 12.5% ~420.0% Fig.1 Effect of different amounts of supplemented ethanol on
S0l the growth of Lactobacillus casei Ica (a), Pediococcus
]-5 pentosaceus L1 (b) and Bacillus coagulans NJ (c)
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ZRFURR A A K I R AR E R, AR
NEEE IR TR B B, S AR InEL R 17.5%
B, =R e gl iR sEs
HE— BN 5~10% (V). 1 =FEFLER A 1E L BEAN N
A 10% (V) BHRERF A, B A itk
T H G 1) S BEAS 250 FLIRR TR () AR A B 2
FHIER .

LI FURR TR = LR sz LIS 2.0 I 2 w] i
LI =R FLBRE = LR G IHIER, B LR =
PIBG NI E IS, ZRERINEEE 7.5% (V)
I aE T LR B = FLRA R B R E L, S5 XiE
FHEE, 24 h BT ESFUAT R lcas OHE A ERTE L1 Fgiss
ZEFRAT B NT LR AE B 20 Tl ek D 4.55 /L. 4.87 g/L
1439 g/L, [FFK26.16%- 30.19%F124.56%. 2420
NINEILE) 20%0, —ARARE LT AR .

a 250 E10.0% (VIV)
E92.5%
20 EEEHS.0%
E7.5%
[T 10.0%

B 12.5%
FZA15.0%
10} E17.5%
EEH20.0%

FLER G hE / (g/L)

Table 4 Effect of lactic acid on the growth and

b E220.0% (VIV)
201 ES92.5%
EE5.0%
16 E37.5%
[ 10.0%
5 12.5%
EZ415.0%
EE17.5%
T E920.0%

(§5]
T

FLEEE AL/ (g/L)

o
(28]
L

[ EZZ0.0% (VIV)
ES12.5%

=—17.5%

I 10.0%
IS T mmm 12.5%
C2A15.0%
FEEF 17.5%
£020.0%

FLER G HE / (g/L)

Oh

ANE! Z@%ﬁ%ﬁhu%}#?ﬁ%ﬁﬁ% lca (a)\ XHEFEKE L1
(b) FOBEEZFHATHEIN (c) PR BRHISINT

‘ig.2 Effect of di

the lactic acid production of Lactobacillus casei Ica (a),

ent amounts of supplemented ethanol on

Pediococcus pentosaceus L1 (b) and Bacillus coagulans NJ (c)

B AN IS BIF2E
ccharomyces cerevisiae producing high-yield of acetate esters

SLERA A B /(g/L) BRS BB F /(<107 N/ S R% vol) LB S /(mg/L) $LEA LB%/(mg/L)
0 65020.16 7.5020.00 133.22+3.51 .
5 6.00+1.38 7.4020.00 82.99+1.33% 26.2240.60
10 4 5308097 6.55+0.35* 49.39:£0.47%* 50.34+0.31
4.00£0.30%* 5.35+0.78% 29.48+0.01%* 75.58+1.35

S K o 7 P PRI P 5 A A R U 1 B i L R
4o HIFR 4 AR, LM R EEERN R R MY-15 104
KA —ERImifER, HEEFLRASIREZ g m, B
W BRECR W] R b . S FLIRIKEEN 10 g/L I, A%
BRI R 10.77% . FLBAHB A LR LR IR
N 5 FL A A U I P W R 58 . LR L BRI
H RN FLRIS IR I ] BTt o R
R RO S IR R B RN 5 LR R 2
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3 45
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KAVREHAA — € s, B [FIFLER TR0 7 e iR
W BRI T AN R o AN (R LR T X IR I B A
KANBRA RIS — € BRI, A 9
RO TBEFUAT R I BRER AR 2 FAT BT 3
77 IR LRI 55 B MR IO BEFLAT T b4t 2 AT
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