%29 %% 6 1 a5 AHEKFER Vol.29 No.6
2010 % 11 A Journal of Food Science and Biotechnology Nov. 2010

ERS1673-1689(2010)06-0941-07

et B SR BE 2 B8 o LR I8 A PRI AE 5 BE gl g 2

MeEE, TR o
(PERYBER KEEWPIHEN, RUBEFENIERELHELFHERE, LE 100193)

B O ARZBESESmLE SBES, S T RREREEALR. S LR R
SRR M R 5 LA S BSR4k pH B A
AHE RERAERBL A TOYR, AL BEL LM A, B4 400 r/min,pH 4,8 4 32
T, ## M BP W E RS XBHBRTIE, ELRBHY, BAHT BPRUANSBE, B
i AR RE, ] R SRR R A F BN TR IR 5 R A,

XN RERE; HRE; HERE, AT#ZEME; BPRE

RESEES:TQ 920.3 XHERFRIARD: A

Fermentation Conditions Optimization and Kinetics Analysis for Cell Wall
Polysaccharides Production of Saccharomyces cerevisiae in Batch Culture
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Abstract: In order to further increase the production of the cell wall polysaccharides from
Saccharomyces cerevisiae and to better understanding of the physiological properties of cell
growth, products formation and substrate consumption, the environmental conditions of
Saccharomyces cerevisiae were optimized in 5L fermentor, Firstly, the effect of stirrer speed, pH
value and temperature on biomass, glucan and mannan production were carefully investigated by
single factor experiment, and the optimum fermentation conditions were determined as follows;
stirrer speed 400 r/min, pH value 4, temperature 32°C. Experimental models were constructed
using BP neural network to train experimental data and the BP models and fitting curves were
determined. The predicted values of the models were compared with the experimental values.
These models were proved to well simulate the change of biomass, sugar consumption and cell
wall polysaccharides production,
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BRI B £ (Saccharomyces cerevisiae) B 40 il BE
2 5 SRR T Y 200~ 30% , BERF ARy 2906~
64208 BRIRME, LN HBRE, BUNEAR,
IR 1Y% ~2 X LT RARY . fFERER
A RIFH & RIS, RS BE AL, R
MmEFRRBER RGO a4 SEXNEY. #
5% B LA SR Sh W IR R S AN SR R A L O
THEREE & S RMAAEERERS
B . RTBE MR ZEL B TR, A K
XTI E B

FRIE R R K B 2 REK T R BB T R &
., EFENFKRNACE 035 5 5 BOE 35 %A, R
BB WY ODeoo 16 A0 AR 25 B 43 51 LU AR AL BT 42
BT 24.2%/22. 001, BRFEEMBRE B E
TR RS A YR R R R R R A
R REEYR BT SRS ML ET Y,
FEESAMFRE ALERGENERE T E
2O, Xa¥ F AN T BRER R LR
R, B AR IR M AR BB R R R /MK 3
B.EH pHERE ERE, RIEBGEERE
FRRWERINE 1. 403 mg/mL™, B, BT
FREEE R R B MR Z R R T EE D T
WA B, BT AR LB & B H AT R
.

HTRBESESEIELE ERS UG L
B BT R Z WA, R T BT R
REESRA —ERRRYE. A T#HERME (arti-
ficial neural network, ANN) B A B E 243k &k
REMBES RN ERARBNEIGES, B3
BIAMIA T ZHZAAFT, A THZ K&\
HRARZ, T 14 iR 2 5 ¥ A 1% (Back Propagation,
BP Bk X Fx BP M%) &N &) 12 ) —Fh. BP
WEHRAR REZE RE R, LR 1. &
ABHENBEA G N ES AR EE, iR E
APEIE R, B A e E N EAUE IR Z A B ]
B MR B SRR E 2 S RBOA IE, T 725
A BT E RS MR R M R B R

V28 X i 74 B 77 40 R BE B A o it R B R
T FEAT T A6, 15 B0 7= 40 MU BE SR8 B R BE SR 1
HHAALHE MR HRFTINE, BE T
FEbh R MURE 2 08 R B sh ) PR
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Fig. 1 The structure of BP network

VIR B AR PO, R LRSS [RIE A
R B AT A R
L2 EFEAR
1.2.1 #d@ik(asy g/dl) HEE2, KT
BEH 2, BEREE 1,505 2; 1X10° Pa K& 15 min,
1.2.2 #Faiak(Eyg/dl) HEW2 KE
BEA 2. BERE 1; 1X10° Pa KB 15 min,
1.2.3 A®sikasy g/dl) FERES KEE
FIi 4, BEREEF 3, Hum 1. 6; 1X10° Pa K 15
min,
L3 RAFE5MHE

REEAK . BESE .- WAL HEEEY A
Al AR AR . W B e b2 A R Hit:
B PaBE L T A PR | Hoa o B 7™ 43 4 465 BIO-
TECH-5BG Y 5 L & B . LB AEY TRA A
3 5 (5 B iR G 74 HZQ-F160 . B4 /RIEREE A Al
Hil3E ; B TAE G DL-CJ-1F B /RIERBR A Bl ;
EHMr e R UV-1201: 365 BRAIC A Rl il 15
AR TB-214. % E DENVER /A 7§l 3.0
PLLX]- 11 B: RSB 2R il 1 Ak H17&
BRKHER YXQ-LS30ST : Fi#tER LW ARAF
B HilE AR A WH-3. g
SHTAER T AR A EIHIE .
L4 #EHFFHE
.41 #F3E% 250 mL =MAE, B E 60 mL,
FHEERGEFERESR. EREE 28 C.H&
200 r/min, 3EFE0TE] 12 h,
142 o#AEEA BUREE 12 h MFFHK 60
mL M2 5 L REE#SD EBRER 2L EBSEN]
vvm, 85 ¢ 72 h, AR H, PO, \NaOH 7
SiEh pH H, e RN EE Y B  SHENE
BRBER B,
L5 MEFHZE
1.5.1 A#HFaE 4200 r/min F.LOHAERE S
WU ET 106 CHREEE, MEEHES .
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1.5.2 HEBREREMNZ FEB-HRB
1.5.3 HEmRBSBRETRAMNE [HEE
WEM, HEREE,

2 HBR5i®

2.1 TEHE#HENBEEEBATM

RIE L4 WERFTE, SREET 200,400,
600 r/min 3 MR R T BEEE K BEIE LR ELL, I
B2, i ENBEARNE RN AEE. HE
a Al Hbs YPE P E K 200 r/min B, I EKFFE 10
hfEEBIET 0, BRRIEEAA R B AtE, it
B, R LR A B A 2B, H A = B T R,
PERERE R 400,600 r/min B, IR FER] 16 h R
REA%, 40 h A E ERBI R, 48 h /5, Bk &
600,400 r/min M EKESFIKTF 90%F1 50%.
1/ b AT, 200 r/min B AR A M B R HUN 1
590. 00 mg/dL, (K FH M & T ¥ 4 W B K F,
£ 600 r/min MBHHEE T  HAMERE KR 2 296
mg/dL, BAB ERARFEEHKE BEER
RS BT U] S 3 B A S U RE = A L AR TR A
KA, 740 R BERT = KB IK, BREMAHR
ML, I ZHEARNGREEREYRET, KKREK
FEEEMER, PR E K 400 r/min B, Hi
YIRE RN 2 546.00 mg/dL, BRI M. H B R
EREEREE DA 230.32,129. 41 mg/dL, ¥ AHH
B, 8% 400 r/min BERAER B,
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Fig. 2 Effect of different stirrer speeds on the fermen-
tation

2.2 A [E pHEXBZLENKM

ZE T AR pH BB LB, FHhER
R ERGIERBEIRE T AF, RSN &K
F pH {E#/NF 7, pH {ERNEESR IS T, W TR R
B K=Y E A B, pH EH S B R 4B
REANZRL A P 1 3 0 £ B Ak 38 SR R AL, DA T
BFEE Y FEE Rk P RS E E R
ERAREER KA. hE 3, pH{ER 4
L ERNEY R SEEE HERERERER
B4 Bk 312 514. 00,294, 52, 259. 58 mg/dL, ¥4
FREWKF, X2 F ATEMBENIFE S,
ATHSUEBN I BN ARSHAIES &AL
A4k, 40 H RE 3 T LA 4E R B E I 40 B A LR
FEN, i pH EH 3 B, BRAYERENN
1810 . 00 mg/dL, mim K FH AL 3 4~ pH {HAT A4
Yy, U6 B A AR A P05 (8 B B B O A O 1 32 B
il AT B2 R B 1A Xt 3% 0 R A IR AR 7 4 B
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Fig.3 Effects of different pH values on the fermenta-
tion

2.3 FRREMBESLBHYME

BEMNBEFABRNEHEEHERGSRA
RIGSR . B o, iR B 5 e B B P Y & A S
IO TR0 A R B A T . TR A IR
BEAbR, A AR AR, 7= 4 A B i IR B B
L BREBR BRASEE, BWTYHE M.
FLU IR 2R W 5 B RO R A M R G R VR )
JE BT R VR BV R RS B R, R Y 41 R
MR RE #MERREEERNTYHE
U L 4, FE 28~34 CIEREN, B X BEBEAE
PETUKZ AR, B Y EHREIXF]2 000
mg/dL L L, & a.b A[HI, 32 CREGAYE R
HRB A RS RE, 252 2732.00,365. 16 mg/
dL,

——28°C

BB B K B/ (mg/dL)
8

0 8 16 24 32 40 48 56 64 72 80
i [8)/h
(b)

270 ¢ —-28°C

240 F
210
180 -
150 |
120 -

=3
<

w
L= ]
T T T

H % B 5 A K E/(mg/dL)

-t 1 1 1 1 1 1 1 J

8 16 24 32 40 48 56 64 72 80
& [El/h
(c)

(=1

(=]

B4 AEREXEGEEHEN
Fig. 4 Effects of different temperatures on the fermen-
tation

2.4 NTHEMZERIRET

fEpHER 4, KEERE 32 °C, BEHEH # 400
r/minZfFTIE 72 h NE AR SERE . H
BREE N E U LR R ERENZL, FFAA
THEMEETER, B, ATHMEMEE T E
RIFZELUT L WS o1 BT B0 s 2
%1 S5 5 11 S5 IO 2% O R 00 5 6 R I R A A T 4 2 T
BEGEMBN. FMEHEBNREEREZR
KYRBWRE Y RERE AYES, s
BB B S . EGRIERIR 22 4R
19 AT MEEYILR, B A 3 BRI SR s
MHFTHIE. A MATLAB S hfa g r A4
B YRERE . EY R ERER BP W&, Hf
P RBERECRE AR HEREARE
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VR B ZE M 2T N 5 5~20, £33 BiE
WETHE R 15 Bt BRRER/D, TR R R,
KR 1X15X1,4X15%X1,4X15X1,4X15X1 4
f=JZ BP MM, T AR pERE.
HERBANE BRERERE . M ASHEE
BB, A THRIEMEM K BT, EE T
B 2 B, SRS T T H— LB, ARG
MEEMC T, 12, SEHAFREN
0.001, B R UIZR K E R 1 000 K, EHEEH
0.01, _

241 AHETHAINZRERAE  LUEBERTHE
HEA LR vk 8 BP SR, 14 B MR
BEN 3.03%, FHMIFRER 1.06%, 3 HRIE
BERRISERETERE L. BS 2EYENS
M, ZHEBT IS TRSEY RS, X
BEGIRT 2 /o), iRA Y BRI KB N 18,2~48 b,
B EA K, WX EE KR, KB 54 hit, A&
YA F] 2 696 mg/dL,54 h FAYBEAB TR
%Eo

®1 EYRENHSEERALELR
Tab.1 Comparison of model and experimental values for bio-

mass
i [E] / EYREIAHE/ HAYRALE/
h (mg/dL) (mg/dL)
12 904. 30 892. 00
24 1709, 70 1708. 00
48 2 680. 00 2 680. 00
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Fig. 5 Fitting curve of biomass

2.4.2 FARBHAIHZALHER LIKRER
B AYE BERBERE . HERHEERE W
A BB A BT i BP B, L4 M F AR MR
ER6.17%,3 ARIEREHERBELEUSE
FESERF 2, H6 BERELISME, Zihk
B A T RS EBEE R, EBENE 6
/N RO ARV B, MR R B K

RHEE, G R AR RIS, R R
Bt RE A, e 54 h KB REE, GREE KB
iR, WA TR

R2 IRBRINSESRLERY
Tab. 2 Comparison of model and experimental values for glu-

can
i) / HEBUAE/ I HSCE/
h (mg/dL) (mg/dL)
12 80. 01 79. 68
24 133.55 133,55
48 207. 49 207. 42
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Fig. 6 Fitting curve of f-glucan

2.4.3 HERBHAIAZREEEY LDIAKER
B AEYE BEREERE . GEBEREN A,
DAH BB B A Bk 1 B BP R, B RHIXHEE K
5.12%, MR E N 1.30%, 3 AR IEHIEH
HEFBARENSHEARTHERE . B7EH
BRAERED S MR, Rt R R il & B
HEREEREL., REEE—ER 6 /e,
HERESENKENEE, GHEEKAR AR
WS, 3 F 50~56 h ik BIREE. B
K& & BT R AL, B8 A T RE

R3 HERBEINSESHIMEER
Tab.3 Comparison of model and experimental values for,

mannan
BE/  HERMELISE/ HEREELHE/
h (mg/dL) (mg/dL)
12 65. 63 65. 40
24 98. 97 98. 20
48 130. 70 132. 59
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Fig. 7 Fitting curve of mannan

2.4 ABLIHAIHZREER LIkER
BLEYER HERE ARBEREN A LR
B RmR BP B, Hp il & MERMHEMRE
A 7140, FIMEXTHRE R 0. 94 %0, 3 4 Wik S i
WERESBIUASERESENLR 4. B 8 BEREEMR
BIRERIG M, Z i L e LA B R
BRER L. HEE AT, £ ZBERET 10 /b
FisF o FRE M B T R, R B VR B 60 mg/mL
ML E ML E] 10 mg/mL Wi, 58 T 74, it
IS R VR B AL TR A K

£4 BRERERERIUAESAXELR
Tab. 4 Comparison of model and experimental values for re-

sidual sugar content
i [a]/ BHE R 54 b-vidi
h A 1E/ (mg/dL) H{E/ (mg/dL)
12 9.79 9.76
24 10. 62 10. 59
48 10. 99 10. 98
& % 3Lk (References) :

8 BERBRERESHLE
Fig. 8 Fitting curve of residual sugar content
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WA EN R B M N B, Y E
4 400 r/min B, BB B B AT E M FERFANE
REHEHESE. pHEN L6, ZESEERS.,
B2 CHEELEYREIERBENBEYES. mA
THEMBHE LT, TR BERIFT 10 /6, B
PERRE AL, A REAK B EYREKT
K 1045, 10 h EBRAES B TV, 0 R0,
HERBERBERE WM R AR, I 48~54 h
miAZIERAE. 54 b5 AR HERESREE
THE. e, B SRR PR BB K B IE#E, K
PR B AL TRAR K, R4 K BE A 8] A B
RERFEVRR SRR, RS 5 A K3
fin BT IR B IR 9% BT R BERT RS AE 54 h B4
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