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Effect of mixed culture of Saccharomyces cerevisiae and
Pichia anomala on fermentation efficiency and flavor
compounds in Chinese Liquor

TANG Jie?> WANG Hai-Yan*? XU Yan*%

(1. State Key Laboratory of Food Science and Technology, Key Laboratory of Industrial
Biotechnology of the Ministry of Education, Wuxi, Jiangsu 214122, China)
(2. School of Biotechnology, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: [Objective] To increase ester content and maintain fermentation performance, mixed
fermentation of Saccharomyces cerevisiae and Pichia anomala in wheat bran liquid medium
were used. [Methods] S. cerevisiae and P. anomala were inoculated using mixed or sequential
modes. Fermentation efficiency and the content of ethyl acetate during fermentation process, and
volatile compounds in ultimate fermentation liquid were detected with pure culture of yeast as
controls. Interactions between yeasts were preliminarily studied through cell-free systems.
[Results] Using sequential inoculation, growth of P. anomala wasn’t inhibited by S. cerevisiae
and two species could reach high biomass. Attheend of fermentation ethanol content was20.17
g/L, which reduced 9.14% than pure culture of S. cerevisiae. But the concentration of ethyl acetate
was 0.74 g/L, which increased 80% compared to P. anomala monoculture. The mixed
fermentation of S. cerevisiae and P. anomala produced more esters, less alcohols and fatty, and
improved flavor characteristics of fermentation liquid. Analysis of cell-free system showed that
carbon source was an important factor to affect growth of S. cerevisiae and metabolites
obviously inhibited propagation of P. anomala. [Conclusion] Mixed fermentations of S. cere-
visiae and non-Saccharomyces provided a feasible way to improve flavor complexity and
obtain specific characteristics of fermentation products.
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B AR R IR & B2 R & BV 1 AU
Y

122 AEBHBABRAONE: pH &R H
METTLER TOLEDO pH it, i&J5HE K H DNS i
et K A R B R S A b
HPLC ™, 2 BERE e b R =2 U /(0.5 1
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Fig. 1 Total counts of yeast in different fermentations
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Fig. 2 Yeast quantity in mixed culture using different
inoculating methods
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Fig. 3 Fermentation curves of yeasts
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Table 1 Brewing indexes of multistarter fermentation of S. cerevisiae and P. anomala

I~ 5
) b Wi i 272 TR LA
Kigr ) . H Theoretical
Culture method Residual sugar ~ Glucose residue p Ethanol Ethyl acetate yield of ethanol
(9/L) (9L) (9/L) (/L) )
7 gfipr
EE@@%"&”% 4.38+0.5 0.16+0.03 3.76 22.20+0.1 0.03 54
Pure S. cerevisiae
e BB Sl 4if 47
TR S B SO A 11.02+2.0 0.24+0.02 3.80+0.07 11.97+0.9 0.41+0.04 32
Pure P. anomala
REHFF
: 2.52+0.3 0.11+0.01 3.85+0.01 19.77+0.2 0.1740.02 47
Mixed culture
(58
MGRGED 4.42+0.4 0.18+0.09 3.90+0.04 20.17+0.2 0.74+0.08 50

Sequential culture
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Table 2 Volatile compounds at the end of the different fermentations (mg/L)

i &) SRR ORIERE AT BRI R A TE R RA K M) % e
Group Compound Single P. anomala Single S. cerevisiae Mixed culture Sequential culture

. LR 2.99+0.01 0.92+0.03 2.02+0.18 1.48+0.37

iﬁi FMR 0.10£0.01 2.06+0.03 1.880.15 0.06+0.00

i 0.48+0.02 0.36+0.04 0.230.01 0.02+0.00

iﬁotal 3.57+0.04 3.34+0.12 4.13+0.35 1.56+0.40

- R 5.35+0.10 12.15+0.13 12.73£0.74 9.070.54

iéﬁfiohol SR 1.28+0.17 3.680.10 7.47x0.73 1.81%0.57

St T B 0.20+0.01 0.79+0.05 0.830.07 0.64+0.03

iﬁotal 6.83+2.32 16.62+0.21 21.03+1.72 11.52+1.17

PR T 12.09+1.71 2.88+0.28 19.25+0.98 21.72+4.11

LR 1.52+0.01 0.90+0.02 4.09+0.10 4.23+0.01

A 5.74+0.65 4.000.02 4.360.71 9.6620.70

IR LT 3.77+0.07 2.680.04 2.20+0.56 1.65+0.05

NS ovalH 0.41+0.06 0.04+0.01 0.59+0.08 0.73+0.27

Bk BEMR i 1.11+0.08 0.64+0.02 0.50+0.26 0.68+0.11

Ester FEHER £ P 0.84+0.25 0.670.12 0.85+0.14 0.52+0.19

B4R L TR 0.090.01 1.6420.22 3.2520.12 0.21+0.02

TR 0.13+0.04 0.09+0.03 0.09+0.01 0.050.03

KN i 0.100.02 0.050.01 0.07+0.01 0.060.02

IR T 0.08+0.02 0.030.00 0.04+0.00 0.060.00

KPR 0.04+0.00 0.030.00 0.030.00 0.030.00

iﬁotal 25.91+2.02 13.660.76 35.32+1.68 39.59+4.50
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W ORI ) FEE R PR IR A O TR RN LR AR
LR, SRR ARIERE RN A . TR R SRR K
P T AR A A B A AR R B 2
1% T 5 R0 43 1) o R N B TR 7 & ) 52.53% .

27.67% . 66.08%7/ 65.55% ., HH VAR Fh & EZ, TR
PR AR R i 1 R TR R IR TR . R R
HA LR B A, [ A5 TR RN R TR o e A A
LR AR AR
25 FTHARGESEHEES NN

TEIR R A BERT, WERESs e e M A PR 1Y 5 57
Py (F R UR), 02 o WA = W 4 i 5575
SHAFTEAFET- IO, S T RRIE A QX
BERGINEIAE T, B B AR 35 IR 7R 8k B v 17 %
WV YR+ R TC 20 MR, DA TG 20 B % R
2 ) A AR s B B AR K AZ M R
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Table 3 Growth suppression by addition of cell free filtrate

=

Culture medium

AR (PR TS T )

Relative value (S. cerevisiae)

AARHE (57 W SRS

Relative value (P. anomala)

PIRHTPY P A B SR IR + A A A
1:1 mixture of glucose solution and the cell-free
culture filtrate of S. cerevisiae

SRR B B SRR IR+ A A
1:1 mixture of glucose solution and the cell-free
culture filtrate of P. anomala

TR e B 5 SR U v+ 2k R Y
1:1 mixture of wheat bran medium and the
cell-free culture filtrate of S. cerevisiae

SE BRI R R TR IR R R R T
1:1 mixture of wheat bran medium and the
cell-free culture filtrate of P. anomala

0.99+0.05 0.74+0.04
0.98+0.01 0.75+0.03
0.86+0.01 0.73+0.03
0.91+0.01 0.82+0.02

H 3 3 WA, TETCANMEUE rh A &k Kz i
IR P B P A R A2 B — s AR EE A RS
PNV, AR LI PRI o i I P
T B B 13 7 4 e R T 340 TG A K 0 i 4
UG R M P e B AR A L K T 57
RS IREERE, AN R IR IR BT S S A, X
PR 7 2 T JCAN Mg ], ELP R Ak
TR o Rtk AR FH 2 e S8
BeREE R E K BN E,

3 GikGRYE

ARSI AR PR SR T IS o R, R
PR P B 5 S HE IR R TR A, 0 BT LR
KRR RIRIR P B o 5 SRR B &2
FI S FITRP RE BEA I A A ], A2 A G2
BACTEE TR R TR IS SR DU H PR T 1 7%, S B
PREERESCIT IR B0, HIlas TACHHM R, 5
HEE DR R AR RH R AR, I RN R 15
Bo i T IREREZ B0 B SR T A A 25 [ 5 4
YRR RN REACH ™ Dy A VR, SO bk
APy FRAA R4 H AGEE SR Bk o (H R
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