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In order to determine the optimal conditions for the process of acetic acid fermentation,
the kinetics of Acetobacter aceli fermentation in submerged batch cultures were studied at

different agitation speeds and air flow rates.

The maximum cell concentration was noted after about 48 hr fermentation and the time
course of Acetobacter acefi fermentation showed a distinct feature of growth-associated

product formation.

At agitation speeds 700, 500, and 300 rpm fixed on air flow rate 1 v/v/M, specific grow
rates were 3.97X107% 3.82X107% and 2.04 X107 hr™!, saturation constants were 61.4, 64.
6, and 69.4 mg/mi, and volumetric oxygen transfer coefficients were 0.9337, 0.4468, and
0.1701 min™!, respectively. At air flow rates 1.25, 1.00, and 0.75 v/v/M fixed on agitation
speed 500 rpm, specific growth rates were 3.90X1072 3.82X107% and 2.37X107% hr™},
saturation constants were 63.4, 64.6, and 64.9 mg/ml, and volumetric oxygen transfer
coefficient were 0.4923, 0.4468, and 0.3509 min~!, respectively.

Eo

il

RERSEE ] oA M RS EKES R
B ol9jol MEFEE H RFRAG] o=t g2 A
ol 7F vt

fEpe) B 2 AR pEe vAe
ERE 7hedA FREFEA AN e BFR
el Het Protel RS FaL vk B, Eke
IHES] IR Folal, BER7T RS o= BEysh=
HEE eyl B R R 2 BES vNY,
REEgICcE o] it ikl EES RTE 9571

) o
T

AT FEAA HHEE BESIE MR BEHRE
g 3A 7o, BRY BR 0 pEHA %
o) Higol BREMRABEERZ Jvo 44Y
F o B B% BR B B3 RN
Wire ez 4dx o dai Kiwel 271
41 LREE R Bk BB 2 FKEe
SAT T3 R Bl JolA EEK
9 Es TR Sl MEREH BEse
Z2% BT FEn v

MAEDS 5T pelletE LS HALE pellets
wEEsr wEdel mel Retd Rk BES

301



SHR - FRE

=7 sto] BVl KBRS0 R BESle AL PE
e ERo] Ho FERde Rk WRIEES
HESHA "ol webA] e olh HEER
S Bhikstn EERY BEEEE wEA oo B
KEe BEBREBES BinNA BEIEHEYDRE
dosE PRE 2ol s gt

ol WIREZE BRY BWMEEE B#EAYS
JiESZA Hanssan S(1977)9] HHHIA #H,
Ho $(1977) 9 air lift fermentation, 2] 2L Phillips
and Johnson(1961) 2 horizontal rotati;lg fermenta-
tion 59 HEkEeo] Arh

* ERAOAE BEEEE IR REEES ®’E
sl7] 9l8le) EEEEARK IS 33 ethanolS A3}
B2 £3he S 73 Acelobacter aceti sub-sp.
orelanensisBH S {ERst] BiBfol nlX& BB #
7R sBERe BES Shrstdth

L — =]

i R B

1. {EHEH%

K EEO (ERT kS Acetobacter aceti sub-sp.
orelanensis IFQ 137520]9] ©]& & EEol (HHES
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Table 1. Composition of culture medium.
Dextrose 80g
(NH,).S0, g
KH-PO, 1g
MgSO0, * 7TH.0 0.25¢
Yeast extract 2g
Distilled water U

3. BEERE

X EEo) S &< Bench Scale Fermen-
tor, Model 19(New Brunswick, U. S. A)E (EMH3}
Qon ov)d B EEFMEES pH controller,

D. O. meter, Air filter @ Dual channel Recorder,
Model R-12(Rikadenki Kogyo Co. Ltd., Japan)<
sk fEAskA
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Table 2. Culture conditions for fermentation.

Fermenter volume 7!
Working volume 4
pH 5.0
Temperature 30T

Agitation speed 300, 500, 700 r.p.m.

Aeration speed 1.25, 1.00, 0.75 v/v/M
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—EREvIYE BERK RS FHEo pBEd
ub2} FEERsle] WKL 01~05 HEE BET F
spectrophotometer, ANA-75(Tokyo Photoelectric
Co., Japan), 610nm ol A FIE3 A Th BEEES KX
Bl MRS 53t Ultimate optical density
(UOD) iml 2 Fr3tA Tl

2

$-2 Phenol-H.SO.%: (2 - 25, 1978) 2
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dissolved oxygen trace technique(Wang and Hum-
phrey, 1968) 24 BIE st Tt £, BEFEhol MRS
el BHEEBRY BLEET EENSE HY
o (X2 Rordd

dC/dt=—rm 1)

@, C: BEBEE, mg/; t: B, min; r: B
REE BREABREEFTH min; m: BEEDY
HEREE, mgl
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8. MHESl B ERES Saturation constant(K,) 2]
RE

A T B (e & Saturation constant(K)
E 10 BREA RESIE HEoE MFRIESRI
#HASE  Michaelis-MentenX. 3 22 Monod(19
4R EHHS FHSAC B, AEEEY B
HER ol e olziel BE A< Monodito] i
meE

p=1/x dx/dt=pmsS/(KA+S) )

where, u: specific growth rate, hr™"; g maxi-
mum specific growth rate, hr™'; S: concentration of
substrate, mg/ml; KS: saturation constant, #g/ml.
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W est 2o,

Limax dt:—(Ks+S>/S'dS (6)

K(6)S MBEIATFREEI(t) o A ) ele] () 7}
2, FHES MHBREG)AA Ao #hE tolA 9]
BES)7HA Foshd,

8 i dt==[3 (K, +9)/5-d52  vehhol Ao
(Strayer and Tiedje, 1978).

o ml, pw B Ko oI 22, :
ool = Kj‘gdS/S [2dse FRAh ol3le
o] fﬂ—%] —1] 5].1:1:]
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Growth curve of Acetobacter aceti at different
agitation speeds.
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Fig. 2. Growth curve of Acelobacter aceti at different air
flow rates.
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5’\;% =

< 5% EEFEBH 2 o) RS
EiA 7= (EFE $th(Hanssan and Robinson,
1977).

ShsEol o3t BiFEES o= BE7AE BEE
&ol| Eingol uhe} EEE#EIEC] Winste] M4
o kel ®AIY, mEmel FIRY & de
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HA Bl PeiElo] wElAl Hol REV HER
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%, 1977; phillips and Johnson, 1961).
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Fig. 3. Effect of agitation speeds on acid production of
Acetobacter aceti.
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Fig. 4. Effect of air flow rates on acid production of
Acetobacter aceti.
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4. WEQ BIEEERl Saturation constant(Ks)

Bk HIBREEE (me) & Saturation constant(Ks)
2 o) Mg REH s HESE Monod(1949)
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Fig. 5. Dextrose consumption of Acefobacter aceti at
different agitation speeds.
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Fig. 6. Dextrose consumption of Acetobacter aceti at
different air flow rates.
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Table 3. The effects of agitation speeds on pma and

K.
Agitation LUmax K,
speeds
(r.pm.) (hr™") (mg/ml)
700 3.97X107? 614
500 3.82X10°2 64.6
300 2.04X1072 69.4

Table 4. The effects of air flow rates on pma and K.

Air flow . K.
rates
(v/v/min) (hr™® (mg/ml)
1.25 3.90X1072 634
1.00 382X107% 64.6
0.75 2.37X1072 64.9
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Table 5. Calculated volumetric  oxygen transfer
coefficient data for the growth of Acetobacter

aceti at different agitation speeds and air flow

rates.
Agitation K.  Air flow K.
speeds UOD rates  UOD
(rp.m.) (min™") (v/v/min) (min™")
700 139 05937 1.25 0.30 04923
500 0.72 04468 1.00 0.72 04468
300 013 01701 0.75 020 03259
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4) FEHEE 500rpmY o, WEHEE 125, 1.00
2 0.75v/v/Moll A o] BAHERSEE = 242 3.90X

FIRFE

1072 3.82X1072 ¥ 2.37X107? hr!, saturation co-
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