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ABSTRACT

This study is to investigate for obtaining the operating conditions of continuous vinegar production

using fluidized bed reactor by Acetobacter aceti cell immobilized in Ca-alginate gel.

The optimum conditions obtaining by batch fermentation using fluidized bed reactor were as follo-
ws; The fermentation temperature and aeration rate were 30 and 1.0VVM and the initial concent-

ration of ethanol and acetic acid in medium were 33g¢ / | and 27g / ¢

. respectively. The amount

of bead used was 25%(w/ v). The overall acetic acid productivities of batch fermentations by free
cell and immobilized cell were 0318 / I-hr and 048 g / [ -hr, respectively, at the final acetic acid

concentration of 50g / [.

In the continuous vinegar production using fluidized bed reactor by imm-

obilized cell under optimum conditions, it was possible to produce 23g / [ acetic acid continuously

up to 90 days with maximum acetic acid productivity of 2.76¢ / ; -hr at dilution rate (.12 hr™.

Hersol 2AHAE ol LR
Aste] A g g o A 1
sHA olstol A m Qluk(l, 2). A A g I
ZAmbFo AMo g o FAFLE AG T
=2 dilution rateol| Al AZFQ gVt 7]“5‘@'
o] AR Egst 3 producc?] AJAE

_‘.

njggol etggol Stk AR °‘ﬂ4/¢l Ak 2
i u]xgu,—g 1R A7ozH BaAl iAo

uagm =4 o A
0o o] Srpis

T

R R PAUC) L]— 2 A - rLE] A 1A 8 uhy

167

of 93 ZAPEE A Ghommidh 5(3)& cordierite
monolith °] 2SS 113 8late] Z AR AL o] 8FAFS
Alstdon 1 A3 24 A2 AEad vl
FAE A oY 2AFEE 20~348 / 12N 2 5
o]t} W3t Kennedy 5(4) hydrous titanium ()dec
of xAFS &3 J_7§, 3ATA towc:rzﬂ fermentor®]]

3/}].2]/} o]—;g]z% 051
d1]ut10n rate 008hr1 Zstel A HFA
Ao sAdn 2E F205EE698/ IAER
=& FEoULE o] 9ok Nanba (5, 6)2 hollow
fibresol] A& G BA A A4
&M 2.8 Okuhara(7) = polypropylene fiberE o] -8
Osuga 5(8) 7 Mori 5-(9) 2

4

<4 Q) ZAPE RS A4
3

- K-carrageenan gelol] Z4HF S



T sheke] A% 2R aE AA G o] 9ol
23S AR HA Y FF lﬂri} Ao 24
=9 2RTY 4§ Toll 47 dFg FAdEE
oAej7kA] W welshe] Y3 ‘%%iﬂ%_ A steor
o 5 Ao deylFozse #AY #4wst
‘r—o}o}; o}"r rgx“g—:_ ]_j_ g_.;g% r;}%kog _fLolfﬂ-
= ool gt A o]9e 1A

scale up Al7]7]1 Aok s 7[AH
gtk ol

Gebd B AFANE ol e BAS 2L 254
719 A 4 Bne nAst SR @l ogHu
A sodium alginateE Agsle] 2R E 1A EE
T OSN3 80 ALY WS B BEAx
A SEo) o Az

ES L

© Aol AET BFE LEANE FYRTL
B 29l Acetobacter aceti OLS- 130 A&l o)

TF9 BZEL glucose 308, yeast extract 108, (NH
+).HPO, 28, acetic acid(®] Z2) 20ml, ethanol(95%)
50ml, agar 2089 FHFF 1 1S A7}ete] A ZF slant
of RASHET, IHYrtet M2 wiAe] &AFAG.

HE4 dFHA = glucose 118, yeast extract 028,
peptone 10 8,(NH,),HPO, 14 g, KH,PO, 0.148, MgSC
4 THO 0.02 8, acetic acid(*] ZAH) 21 8, ethanol(95%)
289 FHFF 11E Hristd AxA 2ibta
WA= glucose 228, yeast extract 028, (NH,),PO, 1
48, KHPO, 0.14 8, MgSO, - TH,0O 0.02 &, seed vinegar
(acidity 10%) 270ml, ethanol(95%) 35mld] ZF-4= 69
SmE H7hste] Azatdch AAZA Hayd 249
acetic acid$} ethanol & WiZ] W # % 60CE W zst b
P e

ity Wy

AEE #579 %S 300m baffle flaskel] H] =} 50
mE P21 HEd F HFUL 7§ AEEe 3dy
715l 7] (Lab-line Instruments Inc., 7] 3F) ol A 200epm
o2 AHstHA 0T A 48417 vl FFALE Akt
uAeE A gFA9] vt 21 -jar fermentor (LH-
Fermentation LTD., 9)o] XA g8 wix 11 &
LRSS %3%% B FH 50ml S W I 500rpm O 2
Ay, LOVVMOR E7I8HA 30ColAM 48417t

Korean J. Biotechnol. Bioeng.

(6)
) 1 (8)
4
(7) (5)
(2) t d’_‘
(1) [
@ (10 3)

Fig. 1. Schematic diagram of fluidized bed reac-
tor.(1) : Reservior
) : Peristaltic pump

. Water bath
10): Water circulation pump

(2

(3) : Air pump

(4) : Bioreactor

(5) : Effluent reservoir
(6) : Condenser

(7) : Water jarket

(8) : Sampling port
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Fig. 2. Change of acetic acid, ethanol concentra-
tion and cell growth in free cell culture
during the fermentation time.
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Fig. 3. Acetic acid production in terms of the
amount of bead.
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Fig. 4. Effect of fermentation temperature on
acetic acid production.
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Fig. 5. Effect of fermentation temperature on cell
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