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Fig.1 Effect of carbon sources and concentrations

on growth of Saccharomyces cerevisiae
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Fig.2 Effect of nitrogen sources and concentration on

growth of Saccharomyces cerevisiae
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on growth of Saccharomyces cerevisiae
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Box-Behnken design and results

Tab. 1

3 o/ L IR — AP AT T — A5 A B ¢
2.1.4 hp@EXERAEEEARLER SRS p(HIAND/ p(EEK)/ p(BHR )/ 0D fi
50 o/ L BRI 20 /1 BO7E 3.0 ¢/L. : <g'5LO” (g';’ <g'3L(;) -~
PR — S BV SRy ) A T 32 T B RO B (0) 7K ' '
S AR B T B ST+ ) kT o N o
o394 70 .30 .5 g/ Ly I ( - ) ZKF535 70 30,10 .1 g/ ] ' o
L. KUE BBD BRI LR AN G B A ! » 0 >0 0.
B H DR 2, OD (A9 W6 1119 407 S0, W 2 TS ’ » » 0 0578
BERIOG AL S 7, WV T B B 2 L 3 ° o * 0 o0
1,75%%1‘}?%%%20 7 50 20 3.0 0. 837
TR T I b e e 0 ; N
@Uﬂ*ﬁﬁ! : 9 30 10 3.0 0. 448
Y =0. 84 +0. 0534 +0. 044B —2. 125 x 10 °C — 10 B 10 >0 0663
0.0464B 0. 134 0. 12B° -0.067C*, (1) ! » . >0 o7
2 2 WL, RO (p < 0.001) B 3L B 2% 4k 2 0 2 >0 0. 564
I (p =0. 136 5 >0. 05 ) AR 05, Yo TR 9 101 &4 P % 2 >0 0521
PERE I, MIRIIAH G R4 RP =0. 953 1, R BIRA 1 H % 10 h0 0300
MSCHEARYE , R, = 0. 916 6, W1 37 1#T 91. 66% 5 20 30 10 0693
ARALTT L ph R , 75 5 KR CV = 5. 00% , 0 %0 10 >0 004
WSRO AT 5 BTSSR R R il I 2 Lo 0716
F2 WIEKIR 2T
Tab.2 Variance analysis of regression equation
I A T [ B i F i p 7
Model 0.22 7 0. 031 26. 12 <0.000 1 nF
A 0. 022 1 0. 022 18.70 0.0019
B 0.015 1 0.015 12. 66 0.006 1
C 3.612x10 73 1 3.612x10 73 0.030 0. 8659
AB 8.556 x10 73 1 8.556 x10 3 7.15 0.0254
A? 0.077 1 0.077 64. 06 <0.000 1
B? 0. 060 1 0. 060 50. 40 <0.000 1
c? 0.019 1 0.019 15.99 <0.003 1
Bk 2% 0.011 9 1.196 x10 -3
PRIV 8.654 x10 3 5 1.731 x10 73 3.28 0.1365 ENTES
aliiR % 2.111 x1073 4 5.277 x10 4
&1t 0.23 16
R*=0.9531 R, =0.9166 CV =5.00%
() FAE, TT LA HAS [R) PR 28 X6) R T g B 14 B 1) 5 T W55 8 R0 TIPS P B OD LS M 1) M 1 [T — 4k 45

RO R EN /MU R w2 R TR — 8T
K H Design — Expert 8. 05 4%} Rl AR I £ 1 7
W) 17 T 34T, 7T A 3 52 BLIUR 2 (p < 0..05) B 44

I E N = AEST AR (DL 4) TR 5 HE 51 b 2 4R
Wi I R AR SRR e ] YA S
AR AR BETR A A 25 53. 4
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Fig.4 Effect of glucose and peptone on optical density of

Saccharomyces cerevisiae
2.2 EREEBEBEFEZGNRELER

BRI G pH A S EER RX RUAE Y AR K
A EEASZ R, W IR L) pH 235 Wi B AR 9 A
KB AR B IR R T IR A A S A Y
WA K P R A s 2 a2 5 B (R 1 2 AR
e R 3 AR AT AL, 25 R LR
3, AR A R ST IE AR, I E AR b PR ZH
(A3 RIER, 25 SR N 4 45 RN T FR G 1 B3 TR
s AR KB NE €L BAIRIRAL Al
A,B,C,, W TGS T B, I
PR G 5 07 e s R BUR = 2R 9 5 IE SIS
PEAT X H, SRS R, 45 R R, MR N 60
mL FEFP RN 5% FEFREENI GG pH O 5.0 B R
PERE AR K AT HAR R 6. 64 x 10° CFU/mL,

F3 BUHINRLR A

Tab. 3 Better conditions of single factor experiments
SES W/ mL et/ % 4k pH {H
BAlokF 60 3 5.0

2.3 EEERBHHFHEIWET

TESYHE A P A v T A R S I BE RS X
BER A IVER], PR S BRI Logistic #547
REAR G iy S e b X — 33 R Y ] iR A
BRI AE K S E R 2 Z TR A R S M OG22 TR 4N T
R R A B T2

%wm(l—%)xo (1)

K4 IEZREBIT LER

Tab.4  Orthogonal experiment design and results

Sy A B C TR
5 R/ ml ERE/% WG pHIE ( x10% CFU-mL~")
1 40 1 4.5 6. 05
2 40 3 5.0 5.98
3 40 5 5.5 6. 10
4 60 1 5.0 6.20
5 60 3 5.5 6.27
6 60 5 4.5 5.85
7 80 1 5.5 5.15
8 80 3 4.5 5.75
9 80 5 5.0 6. 62
T, 18.13 17.40 17.65
T, 18.32 18.00 18.80
T, 17.52 18.57 17.52
X, 6. 04 5.80 5.88
X, 6.11 6. 00 6.27
X, 5.84 6.19 5.84
R 0.27 0.39 0.43

K(2) H . X BB EY i, o/ Lyt SR L BER ],
hsu, AR K AR BR L X, M iRKAEY
/L. M1 =0 X =X, i}, % Logistic J5 ##EA7 A4
EH
XX, exp(p,t)

X= o
X _XO +XOeXp<I‘Lmt)

(3)

F Matlab % (3) XS (AT AR L MU
G AR S8 X, X, w535 0,237
8.674.0. 515 K HACAR (3) Al 153 B R R A= K 3h g
TR
_ 2. 056exp (0. 515¢) ) (4)
8.437 +0.237exp (0. 515¢)

H1 Logistic 77 8 XJ 52 46 B 4005, 25 R WAL 5
H 1 5 AT, 3207 R R A% AR 4 3 41 3 PG 19 B o it
J e R AR AR OO, TR S R )
AL MR ER =0.997 3,
2.4 HEEHENNFEEWETL

RGP | I 72 rh RS9y A0 3 6 18 ¢
FIVER A TR R85 B 200 B S A A= i T35 3l A 4 455 LA
K=y i R SR RE R AT S Lu-
edeking — Piret AHLLAY T R AORA A
oS X bl

dt Y,°

de Y, (5)
H(5) W AER AR IR b Y AR
A RAFRREL, o/g; Y, N7 W0 B o 1Y 15 58 R L,
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MRS, R o34 K I ) EHE R A T 05 RS B 3 )
FBE Y., =0.162 g¢/g,m =0.026 g¢/(L-h),S, =
49.57 o/ L B ZEAAA TR YN AE 3 1 2 5 #

LCSTiE

S =51.033 -

-mX, (6)

1. 463exp(0. 5151) N

1-0.027[1 - exp(0.515¢) ]
0. 4381n[0. 073 +0. 027exp(0. 515¢) ], (7)

BEAITHRAE 5 S0 (8 0 LB L IR 6, 45 2R R W
2R R AR G M 5 AR R Y W 7 i I ol P ) 2 Al VA
BERAE Ak, AT S R AL R =0. 978 4.
50
45
401
35+
30+
251
20
15+
10+
5
Ot 1 |

-~ Skl
— i

pERB (g 1)

> -
~——

Ko HAEWEIHAES) 2 la <
Fig. 6  Glucose consumption kinetics fit curve
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T T EIB B R: TR2 (R A3 35 554 01 1R pH
{H 5.0 HEFh i 5% B 60 mL F7 R F% 3 150 v/
min, FEMALSEAETT 28 C 1535 16 h, BRI % £} TR2
AN A AT 35 5 6. 64 x 10° CFU/mL, [R]B L7 25
YA PR )44 IV 40 3 ok e 3 B2 TR 3 T TR A
K5IRYMHEFES R, 45 R RS0 E 5 A4
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Optimizing on Proliferation Conditions of Preferred Saccharomyces
cerevisiae and Construction of Fermentation Kinetics Model

JIANG Aiting', LI Xinling"*, JIANG Shujuan®, TUO Yanfeng’,
MA Fenglian®, HAN Jingjin®, MOU Guangqing” "
(1. Xinjiang Tianrun Biotechnology Co Lid, Urumgi 830088, China;

2. School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034, China)

QIAN Fang’,

Abstract ; This study assessed the proliferation factors and culture conditions for the growth of a Saccharo-
myces cerevisiae TR2 isolated from Xinjiang traditional fermented camel milk and established its kinetic
model, which could reflect the high density fermentation and the application of Saccharomyces cerevisiae in
milk beer production. The carbon source, nitrogen source, inorganic salts, species and concentrations of
the growth factors in culture medium were screened by the single factor test. Meanwhile, the compositions
of culture medium and fermentation conditions of Saccharomyces cerevisiae were optimized by response sur-
face and orthogonal methods. Moreover, the strain growth and the kinetic model of glucose consumption
were fitted nonlinearity by Matlab software. The results showed that the optimal medium was glucose 53. 4
g/L, peptone 21. 5 g/L., yeast extract 10 g/L., and KH,PO, 2. 98 g/1.. Under the fermentation conditions
of initial pH 5, shaking speed at 150 r/min, inoculum concentration 5% , liquid volume 60 mL, incuba-
tion time 16 h and incubation temperature 28 °C , the cell number reached to 6. 64 x 10° CFU/mL. The
predictive value of the kinetic model for the fermentation process was well fitted to the experimental
value, and the fitting degrees were 0. 997 3 and 0. 978 4. It concluded that the model could reflect the

fermentation process of the strain in batches.

Keywords: Saccharomyces cerevisiae; enrichment medium; fermentation condition; response surface

method ; fermentation kinetics model
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