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# T #4977 NaCSPDMDAAC MEEE A BERESM - RELBEGHTRHR, &
BT XM ANE, RN EE S AN R SR EA -
HOEESERE IHE, MEH RSO, FodEE LR g BoH B (GSH) 8 P iR {5 4 BE 5
R R E %% GSH B S B = B 8.

F<@i8 NaCS PDMDAAC W T 2, B e b, B8k, Z B8, BB H Ak

SXES Q939.97 XWIRIREB A XELHS 1000-3061(1999)03-0297-100

B E— R ATIE B & & b7k, it — B i B S B A R . E SR
A Yy S S AL A0 O 4, R AR A2 T s 0 e B A T B, T 3 A 3 LA R 4 B 4
WA MR LLE A, ARSI R s E P e R B,

SERBBRA(NaCS)- B _HE BN E A # (PDMDAAC) B TR & L T T 80
FERPHI, 2 90 FMNERMB. HiE R RIS ABEHE IR R, I NaCS K
FERWTE R A PDMDAAC KEWH, el M A Eh A aEr R, HH
ERFRE—EMA, MEREHE (20~ 100um), VIR BESE R IFEOHAR. £
B FEREE U R bRz,

B TE NaCS-PDMDAAC B 4 A B, BiZ M 2P ], S BURBER R 14
WMB R A, WA IER RS AR RS, B2 TR R, ks
RO ) R R MBI A B . A LIBE AR TR BRIh B, M ey &
Yo iR 88 A AR B SR A A R R, AT R R B S AN, R A,

1 A %

1.1 R
1.1.1 B EHEBSHNI R SRR EEMYE SR FRE. <REEa
( Candida utilis ) N AT ETARLTE,
1.1.2 Sisnd. MBS BEERE (/L) #3000 RBRAEN 1200, RE
3.0, BEEEF 3.0, (NH,),S0, 5.0, MgSO, - 7H,0 0.5, K,HPO, - 3H,0 1.0, KH,PO, 1.0,
PR R RE B BRI R AR SR R R R
1.1.3 S BAEAKL: NaCS 33580 % [ #], PDMDAAC 9 B 3 E Aldrich 247,

* EFEBHAFEEETEHH (No. 29676039.,29706009) .

» s BREA,
B8 H B9 1998-07-17, {2E B #7.1999-03-18,
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1.2 ERFAZE
1.2.1 BEEEF, BECAFWEBSEENAETHE, EXH AL 30C TR 234,
RIEEA S FF FHE S A, SRR, 7 30C M 200r/min T3 18h.
=I5 1R 24 B BE A9 B PR B R MG SR 48, HE 5% 24h,
C1.2.2 BEESASINBE L. ELH) 4.0% A9 NaCS A1 2.0% R PDMDAAC B, KIEEFH-
ERERELEGT, B —EBWBERS NaCS BWIE &, A PDMDAAC B+, Btk
1h, TR B LB B, @A /S AR TR 2.7 ~2.8mm,
1.2.3 WEBHEBSMNREERESE. B 2ol ML EEB A 200mL K BE R E
AR #E (30, 2001/ min), % B BREE ST, SERE R0, W IRIEFHRE, SITERETH T
MaE, MEEEZER, REERE 16 #.
1.2.4 FhBZEGHEEREE. MBI REBGEE 24h BB U, H
AHEEHHFRESELOE, ALEDSERLAMEY., ZHBERELES 1h, B.0408, 4
Fdr s W (S GSH 8 L BE RO AR (BEEM), B ETER 4487 GSH.
1.3 HhF*®
HEE . RAEEE. LB RHSHEGHERE.
FREHER: B DTNB(5, 5'- 8t (- M HAER) 1R R R b GSH mRE,
£1H B o ¢ OB 0B A4 R R ML BRAR VRS . 7 R 0 £ A Mk B B B 10 TR A
B, M TR, DR S, BACH B AN AR, A I BRAR - E0A T B 40 B 3, BB
AISOR B 60 B, RN R BE AR B e I '

2 #XRii
2.1 PDMDAAC X185 EHMRR & R TR0 80 #20

B & H AT PDMDAAC AIRE Al A K. B EHBEGSIEBASE
PDMDAAC Ry FE B rp b A7 3E 3%, Fe 0 BUAR M B e B . A5 W3R 1. PDMDAAC M4

41 8 <200kD. 200 ~ 350kD FI 400 ~ 500kD, PDMDAAC 893 BN A 1.0% 1 2.0% .
m# 1 A] B, B R A M PDMDAAC B —MEN B3R, FEIS A4, BERERg A&

#1 EFEREL PDMDAAC IR InIF BN BT HIE
Table 1 Effects of the component PDMDAAC on yeast cells under different

concentrations, residence time, and molecular weight

Viable cells/ (% of initial number)

eroumanc/ % 0 30 70 110 150 390 min)

MW 400 000~ 500 000
1.0 100 135 143 164 377 1870
2.0 100 104 107 188 264 2160

MW 200 000~ 350 000
1.0 100 114 158 216 337 1670
2.0 100 94 107 208 218 2100

MW < 200 000

1.0 100 66.7 166.7 193 421 2520
2.0 100 53.6 97.6 202 412 2130
Mormal medivm 100 163 209 225 353 2469
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B8, S kAR, SCIRAT AT & = PDMDAAC XS B4 KW IER K, B
HREE X B IE ¥ & B B PDMDAAC 4> B 69 5, %HHEE%W& FiAh, R EY
PDMDAAC ¥ FEHE N, XA A= 1 i S ma b .
2.2 fReB(cEME SRRt

LR B, W (LAY BET B S I A B (R TR AR RN R AT A PR i 2, R
MR ERE A AR AW TR SRR, B RERNERES 2 S
DU BRI TR AR R, AR ME RS R iR, 81 F
R T XEXR.
2.3 MRGCERBINREES

EEEGARESIMBABES, TUHET2HER EREIOE 2, £1#
MR | e rireencapsuated cails : “: “ —a— first batch .
- —o— fres onlis ) 4% 5 = —+— second batch {%0
21 ~ \ —a— tim patch
< - § m—\ % o~
2 1N :a
= 5 wh ®f -
2 =2 5 "3
g w| g _§ «r - s g
N 12 & g wl 2
6 2 4 6 & w1 % w68 @ \}>" 4+ & 8 W 7 u % w A
t/h t/h
1 N VA0 A BROFD ol R 4 o O 2 B A 28 F2 BB 12,4 HEREHE
Fig.1 Glueose and ethanol curves of Fig.2 Glucose and ethanol curves of first, second
micorencapsulated cells and free cells and fourth batches of microencapsulated cells
23t 18h Wy RS FE, MR RAER, B2 My "
% 7h, FEMEIE 99% M5 3 #EEH ShHE & °
SR 9%, LIGHELE 2 MERVEERE =2 74
R 4 A BAIE. ZEKERBAL 2 I
B 99% BT IS Ih £H, SHEHE 3 iy
HIE, 63 7= Z BB A A, (s 4t § iE
UG A - 2 M 2 556 4 fEpyH4a—3L. i

&

MR BE MM 16 #LIFFF, EE O oz i & sm:f P

FisE 10 #it, MMEE AT B F, H 2.64 %
10/l M 26 (TLJE 3), 404 4 5 10° /L, 83 BUBLEE G S U R HR R Z B i 2
RV, T E R R A v B R Fig.3 Bf'omass and ethanol curves of

ﬁ 108/mL kﬁﬁo Ejﬁﬂ_n ﬁﬂﬁ’ﬁtﬁﬂﬁl 2l microencapsulated cells
ERBUARERRTHAREYE, ATiREEBRE. NE 11 S5 HERERE TR,
EAEFREE 1.26 X 10/ mL SR K, TEREF 16 #)5, BB Fa RS L B
b, REFaE, ML —FE ., #5810 #tet, *BETFH ZBEEERIREE, &
BN 5.95%, AT &N 47.0g/L R, WA B TR ZBIRET, MREHY
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{RFR Yy 66.4g/(L+h), BREEESEIFH(8g/(L-h)H 8~ 9 1. TEEMIERD, MR
R RARET 55¢/(L-h), b E @R LR S—6 fF. VR EE SR
BIEBEFENE —ERE,
2.4 whEHRKMEF

MBI HNEEHW RS EMEL SRR GSH WLEEE T EL. 2 24h 15
FIE,ME GSH P&, R FIH, NaCS-PDMDAAC M #E 0y B 4B 4 ™ GSH
9.67x10 g/g THIM, SHEMBRLES™ GSHE N 10.2x10 *g/g THRMFELE
F-F, X-ERHH, RLBSsMRBEtSE, FAEmE™ GSH ayI&E.

3 # &

g o

SRR KR, NaCS-PDMDAAC Bz BB, 33557 BF B LR R TR SR B4
i#E3d | F NaCS-PDMDAAC # R b H AR B TREBHAN RIS 3F, LI BRRBRBREE
BARMBREE MUK S, BERBENEF RN R IR, §RAaLmBE L
FELEE MR AE LB, AR EE A BN ], 3R 4 A i H NaCS-PDM-
DAAC 4 B2 [ 5 4l M5, 3 TR F= 4 7= R HUIB IR R B0 o ol b P DR 2O B
FHTHERMHBILSEF, MRXASMUETY, SRR DEE PRRE

2 % X ®
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Study on the Yeast Cell Culture in Microcapsules’

Zhang Huiyong Mei Lehe Yao Shanjing
( Department of Biochemical Engineering, Zhejiang University, Hangzhou 310012)

Abstract  The NaCS-PDMDAAC microcapsulated cells of Saccharomyces cerevisiae and Candida
utilis as a kind of micro-reactor has been investigated. The results showed that two kinds of yeast
cells encapsulated in NaCS-PDMDDAAC micracapsules had the same growth rules as the free cell
culture. The encapsulated cells were fermented sequentially 16 batches. The highest cell density
reached 2.64 x 10" per mL of capsule and ethanol concentration 47.0g per liter of mediutn. The en-

capsulated C. utilis cells produced GSH in sarne amount as the free cells.
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