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1.1.1 2ERE(Qostridium sp.) B HRME 2,

1.1.2 FEEGERRE . DU B ( Hansenula sp. ) FIERIEE B ( Torudopsis sp. ), WWH BRILARE
BERFFE AT

1.2 E%E

1.2.1 YEPD SRR # i me i,

1.2.2  BEERSIS A BSOS B

1.2.3 ABFEEFRE(% ) B OCERT LIRS i, BEBRAN 1.0, GiER 5 0.05, FiEB4E 0.02, #%
FREZH 0.04, B2 ECH 0.2, WIHHE 6.0, 288 1. OCERTETIDA ), BEER4S 1.0( 8K
H),pH6.5. Pl ERFHHEAL 0.05 MPa K 30min.

1,3 HRRpiEsE
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RS EIR .
1.4 EEZEHEATIE

WHEFF I CERE AP EE R B O B B, BEMSE T3 L 1S 1&’1&:&%?&4‘(&
POGREERE BRI B R = 1.1), B WERABEAS RS HREDPEERMIKE N
3%, CEREEVARMEECH 0.9 X 10° 4~/ ml, BERF 40 FRERE 2% 6 X 10° I/ mle HF 20cm X Sem A
FMLIERFEENB DAY FEIINERERSW P, iILHRIK th, RFRA 2% CaCl, HH
P& % 2h, BE AL E 2 4.
1.5 HETMEEM it R

KERAHFA 500ml FrAHL( ER 6em, B 20cm), KEEFER R SE a0 90%, iﬁﬁ
EEEHRNBENAYBRETERT, W FR"EYREE(ME 1), 2CHERE
10d R —4 & EE .

T ®
0 35 4 45

60 65 70 15 80
1 wREHENERER ‘ pH(D

Fig. 1  Schematic diagram of the
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¥ig.2 Effects of pH and temperature
on the synthesis of ethyl capronate

1.pH, 2. Temperature

1.6 A&

1.6.1 CM.CERZE.TR.TBIEASMHamEElE; L 3al7].

1.6.2 TRRH B RREE 40 AR I - [ 2 (L BERR 2 0. 2mol/ L PR R =I5 8 /5 R L BR3F
BB E, P 2 G S S B RIS A IR, T AR T R S TR R (%)

2 ERHWHH

2.1 BB pH MCOEZEES ARSI
Yok BERE S RS pHIEE 5.5,6.0,6.5,7.0,7.5,8.0, 32°C & B 10d j5 10 O 2. 85
ER, BTLUE pH6.5 A& MR ER R R PR EARET A ARBRET
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HATERE, 10d G ECRIEE, R 30-35CRUBZHGHUMEETEE(RLE 2).
2.2 FWHEECFESRESEMEER

R R AL A R E R A R B AR, K S RO R E R A AR R i B ALY
%, AEERR BT RE, (EiXMO7 BV NGR R, Rk 5w, AT mEE
AR A e, AR M- BIE N B 0%, MR R E E A B h A E L,
BRETREEFEPHE TR EREETRE. G TAREEEERRSERT,
I o B [ R PR TR AR S SR TR 4 b, TR AU BE O R BERE B, 8 10 i AL, P
100d, R ILBEBE O e o BUoh, EER B RL AR o, Bl e (LA AE 5 R e R S R p Bl L 3801
o, RASERE/D, XBRAF CO, M H, Wit RITHFRHEEATESKAESEATE
BEep, WSS A B S RAEAT R, WK 1o KT, VRPN . 1 8 Ak s
" B NS AT AR AR AR A AR = e &

1 TIRE RSN
Table 1 Comparison of immobilized methods

Immohilized method Adsorption ~ entrapped Entrapped

Bioreactor type Curtain Packed bead

Numbers of caproic acid
bacteria in gel/ 22.2 20.8
*x 10-g!

Numbers of yeast in gel
/% 10-g*

4.5 4.8
Dead yeast cells percentage -
in gel/ %

Ethyl capronate yield
Joogeml!

3.2 5.4

1.9 1.4

2.3 HEFEGFRPMRIRLGEE

CEEEEEREALFRE VN FEPER, TRSEEFENETERER. Ta
BET R, B, LPEILEEE, B TR OB TR ETIE A, EREHER
R P HITRE, A EEERLY 8, XN A TREMNERKM SR AR & R A
ET REFR&E. B3 BRTHEZERPHENHERL. CRESBSEES1-2
HEBENER S, S HEEARFEE, AXFAEREERETHCREVEEHEA
Bos, T omBAENE, SRR B A B iR S B P, R MBS R
SH TR (MREFEN RS M2 2B, H4 E5 7 SHERNEBER
TR A L, B A N A R BLAE SR 4 HELUS, B TR R MR E T M B &
B EEEEMNIER, B DR ZERR & R hES 4 # RS,
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Fig.3 Growth of two kinds of cells in Fig.4 Two kinds of free cells in fermentation
co-immohilized gel liquid

1. Yeast cells. 2. Caproic acid bacteria cells 1. Yeast cells. 2. Caproic acid bacteria cells

2.4 REREESHEEREELRCBRIEENEE

P 2 T LAE Y, FEE SR AR A BEET CUER 2 R A 7 B B L3N T AN DR R R AT R 4
22%, BIRADIAIN K AR ¥, (BRI T CBR T B A TR, BB A [ Aok b, BERF IR R
i R, BT AR B R O A X 0 R B AN B R LR R R AR A T
“AT R RN R, B AL A BT T R o, 5 IR A A LAY 5, X E SRR TR
FEIRYHEL A R, B — R R (104), Y RO .

#2 HEFHERSEREHREEABSCRCENER
Table 2 Ethyl capronate yiclds in the co-immobilized fermentation

and mixed free cells fermentation

Fermentation type Corimnrnobilized Mixed free cells

Ethyl capronate vield/ mgr ml? 2.2 1.8

Alter 10 days
2.5 HEEMEAEN ORI S BHEHTE

R R TR TR . CB. OOl E SR NE S, 7R, s
PEM TR IRLEYE BHCR CROERZNE S, il TRIETHERCRS K

HEPHATERD R, EF TR R DR Z IS B R A AT 5, B — e

W, ¥ R,
2.6 ~HEF MR E R B CERMNIREE

HR BB R ILE 6, NOFATHY 10 A BIR, OB LB & AU AT, KB A AL
BRI O O ERR AT, (HA RO BN & IIE S St i 4R R e A TR AR (A
HEH B REANR, OB BN RS LIER fr#t— BT,
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Fig.5 Synthesis of ethyl capronate in co- Fig. 6 Stability of ethyl capronate synthesis
immobilized system
1. Ethyl capronate, 2.Caproic acid,
3. Exhyl butyrate, 4. Butancic acid
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Studies on Ethyl Capronate Fermentation by Co-immobilized Cells from
Caproic Acid Bacteria and Esterifying Yeasts

Wu Genfu Chen Pethua
{ Cotlege of Life Science, Hangzhou University, Hangzhou 310012)

Aestract  Caproic acid bacteria ancd esterifying yeasts wére co-immobilized in calciun alginate-cotten fiber
with the adsorption-entrapped method, and batch fermentations were made in the curain-type bicreactor to
produce ethyl capronate. The optimum pH for ethyl capronate synthesis was 6.5, and the optimum tem-
perature was 30357 . In each of the 10 batch of succesive co-immobilized ferrmentations (100 days in to-
tal}, the gel had good stability and ethyl capronate vield reached 1.9 -2, 3mg/ml. Comparison showed that
the ethyl capronate yield was 22 % higher in co-immobilized fermentation than that in mixed free cells fer-

mentation when cultivated at optimum condition.

Key words Co-immobilized, curtain-type bioreactor, ethly capronate
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