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AEEZEERERT A Candida krusei £=IB K E 520 "
AR R G’

(EHEXFEFTIRE JLE 100084}
(FRETRFAEYENBIBEFESIRE i 200237)

BE: HETAEMN, Z48. HEEFANRSEHET S8 K ELNR (Condida kru-
sel) EVEFICIH, 3FBRBEREYHN C buwe T HARENEEEER. SHEBRNHL,
Tl AL ML KON T AR E, i A E Y& HE0 S F RS, A
N RO IS FE R A H B > AL > RAb#. H MM EER C krusel £S5 BFHE
THIERGEHRE. A4t ins RN RANAEIS THER, &
0.6mol/L ik 4. Afbd. HERAEN, AR EmEEETBEET 74% . 63% .
57%: MAHMEASEOoIEAMNENI L, 240 1.3, SERBTRAGREES
BIEEARNAERME, EXBSHTE 0 tml/L FiHANE REFE BB
B, EyaasEdEmle Ml 445,

KB Candida krusei, i, RS, SEME

hESHES: 0939.9  TRkEFEIREG: A XBHS. 0253-2654 (2005) 06-003205

Effect of Different Osmotica on the Metabolism of Candide krusei”
LIU Hong-Juan' LIU De-Hua''" ZHONG Jign-Jiang’

( Institute of Applied Chemistry, Department of Chemical Engineering, Tsinghua University, Beijing 100084)'
( State Key Laboratory of Bioreactor Engincering, East China University of Science and
Technology, Shanghai 200237)°

Abstract; The metabolism of Candida Jruser was compared in different osmotic conditions by using NaCl, KCl
and manntiol as osmotica. The significant different metabolism of C. krusei at different osmotic stress was ch-
served. NaCl and KCl affected the cell growth much more than manntiol. Furthermore, NaCl was more toxic than
KCI ta €. &rusei cell. The sugar consumption rate of the cell from high to low was manntiol > KCi > NaCl. Glycer-
ol and trehalose were the most prominent compatible sclutes in C. krusei. The glycerol production was enhanced
with the smotica concentration increasing and NaCl, KCl were much effective than manntiol. The glvcerol con-
centration was increased 74% , 63% , 57% and the intracellular glycerol was3. 1, 2.4, 1.8 fold to the control
respectively when 0, 6mol/L NaCl, KCl and mannitol existed During the early stage of fermentation, the treha-
lose alt decreased compared with the control. However, the trehalose content was higher than the centrol i the
late stage of fermentation when 0. 6mol/L KCl and mannitol existed. The trehalose content was L. 6 and 1. 4 fold
to that of control respectively.
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o HmRESUNF R EENMEIER R, BE2ESTREX SN H MR
RETEBME " o SRR N I 2 A B AOH A U BT LAAS BT A 4 B8 S B A
HERFE YW TERERR' , fERAINA T I BB B LU B IR K f2 E . Mackenz-
ie HUPTR T kRS, FHEMTHSRAERES RN, EVRNE
GR35 A B REth AT HERI BB BB B0 TH B . S LR 735 9 B0 580 0 5050 2 3 B o
SETHEN, ERERSNITRTEZH, N MARE4SE, SEd Na-—K-
BT RS MAET K WA ATIFEIR Na* B WEEY , Bk AT Es8Egs
PHEIE T ANMRAME, YR SRR AE O ER A EE S RS
Mo Candidu krusei E—HMIRE B R, BEAREHH M- EMEEHNERB S8,
EREMWMSEMERSFENTHELRAFE. AXERTAAGEFE Condida
brusei PR FEACIMERIE, RN & BB T 9B i,

1 #Rl5F%

1.1 ##

LL1 BEH: & KEBZER (Candida krusei) ICM-Y-05,

L1.2 SA5REE. RE SRR WA 200, EXK%E 3z, RE 3z, B 20, TRE

IL, pH {H4.0~4.5; # THIRRE N HEMH 100g, £KE 3, W& 3, EFELL, pH

fH4.0~4.5; KEHIRENHEHE 50, BRRRE W 0.3, L/AKGME 0.25g, RE

2.5¢, EAEIL, pH{4.0-~4.5,

1.2 Fix

L2.1 EERKHE: SEEHE5CTHER I, AR TR 35T, 150 v/min B 3

24h, iR % B K 500mL R E S0mL, IEEE 200 /min,

1.2.2 @RTEGNE: SRS TR 1. Sl Enppendorf HERER, R 1oL ZBR

BFEH 10,000/ min Fa» 10min, ZFiE#, SEEMKSESOCHTEIEER, FAbF

RKEHE, MERUESEFABREPARNTE,

L2.3 ARBETYRE. FRAMSHRMEEIE (AFRS3BAR) M, iK% Aninex

® resin-based #f (Bio-Red, EE), R 65C; FH 8% 0. 005mol/L H,50,, kA

0. 800mL/min; ##MI3FH RID-10A K28 (SHEAE); HEREH20uL,

L.2.4 PSRRI A Hm a2 BURIRE . B [mL & B 10, 000t/ min .0 10min,

RIVKY B S KBE SR 2 W AT Ui 700W Sk I P mE e, AR XN R 60s,

[E] 8% 30s, 3 WHEIE A ImL 2548 KI2 0K 1h, .05 WA= S B3 His i

MER., fulkiME1L1 2.3,
MAEEERNRAHNMSBE XS RART ERSEEEREmAEE,

2 HR5itg

2.1 FERERKERRHR

Joot SR W LR R B BN R, REER R LMK T YRR 50g/L, 7R85
FEPHFHIMA 0.3 X 0.6 mol/L HicH . SIHRTEMASEEERTN, xTRY
FHER. 3 MR EERA RN AE K R AE 0w 5 5 R E 1A #0118, mE
IATIH, 3FBEEEFTRAHNMMARERE —EEM. MABEERANHMAREY
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BRTME, AEYMEEESHKATRREEMMRE, 7£0.6 mol/L J{LH. Hik
BAHBRRENARARE RSB SH 6.8, 6.3 f16.5¢/L, MAHEA10.1g/L, X
RSN B EESME C hrusel MAE K, NEWRBERERE, TN >FTLA>UE
B, MR IERER R ANE 1B, 0 H BB AR AR R A HAE, Kie R
0.3mol/LiE /0.6 mol/L, HHIFE 36h MO IGHFET . WX FEAMMETNFE,
AR A M SR TR, 3 MR ERRTEAR, U HFEE K
W H R > E AL > EAL, Zhao FX K HEI (Catharanthus roseus) HiYI4H K4S
ARPERETAHMEALNNEBHE D, C roseus BRNHFEERETHEY, BY
ARETHEMMERIPR PRARTER MW 7o XEIIRR S8R5
AEMME L KEmAR, A1 C. krusei RFFFEHHWES] T RMMRSE, HSHH
RAFMRIERLM . B . HESEENBBIREY C kuse FARE KR {2H
R T .

[ %)
=
<

Biomass/(g/L)
s
=}

[ =
<

Residual sugar/{g/1.}

60 0 20 40 60

Bl S, S4dind SR aERRRDTENER
~6~ Control, —#—0.3 mol/L NaCl, == 0, 6 mol/L NaCl, —& 0.3 mol/L KC], —&— 0. 6 mol/L KClI,

- —+~0. 3 mol/L mannitol, —o— 0. 6 mol/L. mannitol
2.2 HMmER

3 FEEERET AR HE AR 2 % for, BRI, BRRF
BMTHMBHMEA =BT, 9503 8K 142% (0.3 mo/L A L#1) . 174%
(0. 6 mol/L FAL#) . 123% (0.3 mol/L FALE#F) . 163% (0.6 mol/L FALH) . 114%
(0.3 mol/L HEREE) F157% (0.6 mol/L HEE), XRVATIRBEERWAE
WAE BRI TS RS AREERRENEEER. £0.3 #0.6 mol/L Hi%
FETE7ERY, 4NMETE 24h f136h SRR T HHMWEE =R 7.3 /10 /L, BEHMFHRR
. IMAEASRMASTAEMERHL, BRI sl EEENH mE
{EHERER—E, 2inA 0.3 mo/L MELRRC LRI THERNEHER, Hib
B 36h B A F] Yg/L, IIA 0.6 mel/L E AL 7E 48h B T RN H k¥
1L 1g/L Mg trmia 0,22 (1), SIATRERSHMANMESERBET
EHE, MEAASHEENRERNARBYEHGSAERSOEMFIRPERE
o BATE L RE REARINE SREEATHMN w5 R BT C. krusei (5
EWA R EARR, Gomez ' R T GE F3T S. cerevisize FEMMEEER LR THBFA
TR RS THER, SRS TERNKERENENE FERNE
#, Ansell £ H BRI FEKIE EHMASRER SHE 1. FELRHE,. &8
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ROBE/RME T H BB RAKE D THRTIWME AN, mMEBTHER

SUNTHIRT . A, FEFEEEREY A R4S REREE T ER.

12

-]

Py

Glveerol concentration/(g/L.)

(=]

5 20 20 60
th
E2 ik, UL EE M hE AR h

—6— Control, —#—0.3 mol/L NaCl, —5— 0.6 mol/L NaCl, —4— 0.3 mol/L KCl, —— 0.6 mal/L. K1,
~4— 0. 3 moi/L mannitol, —6— 0, 6 mol/L mannitol

F1 WmARLH. A, ETRBHARIRSY

0.3mol/L 0.6 mel/L. (.3 mol/L 0.6 mol/L 0. 3mol/L 0.6 mol/L

Parameter Control
NaCl NaCi KCl KCl1 mannitol mannitol

Glycerol concentration

6.4 9.0 111 78 10 3 7.3 10
(g'L)

Yy/s (g/g) 0.13 0.18 0.22 0.16 0.21 0.14 0.2
Yy/s ( mol/mol ) 0.25 0.35 0.43 0.3 0.4 0.28 0. 39
Productivity (g/Lh) 0.18 0.25 0.23 0.22 0.22 0.30 0.28

&: Yy/s (g/g) AUHMMHEHOREEE, Yo's (mol/mol) HH M HEIFMERBL

2.3 BEBERAHHES

AN BEE R A R B G A 3A 0 3B FiR . X RANHITE 24h Ji N i S
RO AR, 24 ~36h BEAGRHER, 36h REECHR, W% EREN —fEr
BEEHRARERR. AARASGENED, ARBABERSRNETAETIHE.
HERBAHRAERERS B8N BE, BAXBRHRYESE, REFnt B8y
N ERERZE RSN T X, Hounsa 7EXT AR RSB AT I PIRIE TS R
MBI AN A E R RS | Hallsworth %) #E Xt 1B ( Beauveria bassi-
ana), BR{BHE ( Metarhizium anisopliae) FHIFE ( Paecilomyces farinosus) §)BFE
ERE B ARSI S B ARE, eSS RmEssn, B
bassiana ) M. anisoplice T PAYIEREES BIAPI0. 5%, M P. ferinosus MILP] 2. 1% .
MIEAXHHFF, (EXERHELFNHEREAENEREL KERE, ERF
F A ER 28 EEARZ RO E AR, BE3B WA, BERETHNINAZ
ETHMEARNHORE, MAHEERAHMERESEERNASAMILTTK,
I0A 0. 6mol/L SFALFANT IS H i & BIAX AT 3. 13 5, HHA NGB EEE R BT
WP -FEEL KRG RAEERE (W) kR TEIAHBERE, 5—7malfE
HOA H T B W55, RS KB A H b B BB AR I N LU B S0 R B o TR X AR BB
HERMAE . Redkar S I BT (Aspergillus nidulans) WHETF 2 mol/L FAL
PR IR P I R IR H & BN 2.4 £%, Hounsa %™ FER} S, cerevisice HITFF
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FHRER] T RUMEAR. R, SR TERNANBRIEAEHSEHHB
SR TR, FAW . HER SRR R w A R e
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[E3 Fiks, SMAT EEmEGEREAAE hERNEwE
—©— Comtrul, —%— 0.3 mol’L NaCl, -8~ 0.6 mol-L NaCl, —&— 0.3 mol/L KCl, —&— 0. 6 mol/L KCI,

—+— 0. 3 mol/L mannitol, —%— 0. 6 mol/L mannitol
MERERETEN, HHSHRENERIBEERATHNREEIML, X
LR H 15 9 BEBETE C. Frusei SRS & EMGE HT B PR T EEARIPEA,
EHmMNHRAREHE THRIEH, MBEENTBESERETAEMRK.
BURH 59 SR AR R BLil LA TR RMENF 2R, AR _EZRRNGH
E—E MR, 7EXT MR RS ThEE LR G RF NRIfE RIS E 4R ST 7T

3 He

DI RN, FRZ2ELATR C buwed BHEAEK . KYIEFE. HiE RS
ERPREWAR. AXMMBEROERERERE, AL > LT > TH8H. Al
IS e RRHEMN 2R THER, SEFETRAEERES BREK,
AANHNH BEFERE R SRS B8 Iy, Sy, KUEER
EAIRZERETHER —FWER THRR THAREA €&, Na'—K' F
MIPER R R B T PR TR & T, BRI R KB A e, FLE
MM PR AR THBREE— MR, E—EAEEENS —FE
Xtk BB ANT A, FALE, B4 M 2 H A 3
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