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ABSTRACT

To investigate the effect of pH on organic acid production by Anaerobiospirillum succiniciproducens,
an anaerobic fermentation was carried out by maintaining the pH of the fermentation broth at 5.8, 6.0,
6.4, 6.8, and 7.2. At various pHs, the concentrations of cell were 1.0~1.9g/¢ which were two to three
times higher than those of the other worker’s results, and the maximum was obtained at pH 5.8. Sub-
strate consumption was increased by increasing the pH in the range of pH 6.0 to 6.8, while the sugar
consumption rate at both pH 5.8 and 7.2 was very slow. The total amount of 2M Na,CO, added for
adjustment of pH change due to organic acid production was maximum at pH 6.8. Changes of conduc-
tivity of the fermentation broth was very similiar to those of 2M Na,CO, added at various pHs. There-
fore, it is suggested that determination of the amount of organic acid in a broth can be possible by mea-
suring the conductivity. The maximum production yield of lactate based on glucose was 64% for pH 7.

2 and 32% for pH 6.8, respectively.
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A WX EE 5 FHLoRY ok A& Fold
Ao A9=Erh(1). 92 A lactic acide] 72$ 50
% ool Atmlgel WEAEA Ao o|&EH,

delAs ebEe wEsel Sl e A
PEEE
TCA S|2ol4 AA5E BE 714be ol 4gol

s ¥ T&E A4HA, H749 AT glucose
Aol 23k HFAEEA  lactate, acetate,
butylate, propionate, succinate, formate5-2] thek
g {7148 AAETH(2). B3] citrate, lactate9}
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acetate= AgH o2 wEo o digk AAtHEw
9o ™, lactate®} propionated =& FE= A
e W7y diabd] B3 A FEI) A2
ATH(3).
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43 7] HEE 2 THo] ul¢ M5 Lddly
o]Foix dubdo g Yo 0| tiekgl {7)4bo]
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2 Ao A AME3t FF+  Anaeroblospirillum
succiniciproducens ATCC 29305 ojch. 37 =&
Cysteine-HCI-Na,3-9H,0 #3442} Gaspak An-
aerobic System(BBL) |4 $-x[3tele}. EEujx]=
A wfokuxloll 2% (w/v) agar® H7lgh ghAuE)A|
£ AFg3ked 39CANA 3YUE wiket T ALSE o
742 4 ColA Bastgich. A vk x|} Lha wioF
Wz 2] 242 Table 13} 2l

B 2
A ek Anaercbic glove box el 4 100ml
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Table 1. Composition of medium.
(Unit:g/?)
Maintenance Fermentation
Components . )
medium culture medium
dextrose 20 50
polypeptone 10 10
yeast extract 5 5
KHPO, 3 1
NaCl 1 —
(NH 504 1 -
NH{C! - 04
MgCly*6HD 0.2 0.2
CaCly2H0 0.2 0.2
FeSO:-7H 0 — 1ppm(as Fe)

& ufekulx)7} £ =] 9} 250ml Erlenmeyer
flaske] 0.03M Na,CO; 1.0mi¢} 0.18M H,S0, 0.
15mlE #7}ste] pHE 682 ZA3}9r}. Cyste-
ine-HCI-Na,S-9H,0 g&44 0.5mlE 7kl 208
¥ BYY flaskol @ WFole 2FE AT
shaking incubatorelf4] &% 39¢C, IH&EL
200rpm o 2 24 A7} wjekst it

WEX AYe 250 BaT(KF-250)9 14 )
okallo] 3M Na,CO; 10ml¢} Conc. H,SO, 1.5miE
H7kste] pHE 682 Z4sty &YA 9 5mlE 7}
sto] wilE Aol A ety 100mlE $E
sljoklel] HEg T 397, 200rpm, 100% CO, =
oAl COE 0.lvvmoe g 3334+ pHE 5.8,
6.0, 6.4, 6.8, 722 1 Astd LIS sty Ui
%9 pHE 2M Na,CO, dF S Hrjgte s oA
A A8k

24 gy

ZAAHe- HPLC(Waters Ltd.) & ARg-3to] A
stodon, 214 AL C, u-Bondapak (Waters,
USA), 4uj&= 0.012N H,SO,, $=e 1.2ml/min,
Detectore refractive index detector® A48
o AZExT= UV-2335 4 660nmol| 4 optical
density® &A1 AL Agstd Ax FA
Azko g  Fabslsn).  GlucoserE=  Miller
DNS¥ & AHg-3te] SA43 et A7]dze+s Con-
ductivity meter(Cole-Parmer) 2 &#3}9ict}.

A3 9 2%

MZAMFol alxl= pHe| S8
2E okl el pHE 5.8, 6.0, 64, 6.8, 728 ¥
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Fig. 1. Changes of cell growth with time at var-
ious pHs.
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Fig. 2. Changes of cell yield based on glucose
at various pHs.
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Fig. 3. Changes of sugar consumption with time
at various pHs.
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Fig. 4. Changes of accumulative 2M Na/O;
added at various pHs.
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Fig. 5. Changes of conductivity with time at vari-
ous pHs.
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Fig. 6. Addition rate of 2M NaO; at various
pHs.

D7le)] & H7AEEE Bct. E35 pH 6.8¢|
Ae 30.3mR TR 713 L AVAERE e B
ok, wioke] MrjAEx #Hit= 2M Na,CO, H
7tefe] Wigl(Fig. 4)9 &4 A3 Bot. 771
AL HEo e o] 88 37 Alde] f7l4E A4kt
of ejAZ wj&Fo 2y wjx]e] pHE ZFaAl7|n
H7IHEEE Z7HA 71 o2 A wass
S #7029 EAof| 7]l uhebA B
E witde AVAREE EHToZH 4 A
& M- 8 EA3le 7ol shsslelel Atgdh

AN ChEt pHe| %3

Fig. 6& A4S Bl A% F99 2M
NaCO, $919] A3(g)¢ 71E22 vehd Aol
o Ht) AHEEE ofef pH ZReI4 742 A%
% 15, 5.6, 9.7, 8.9, 2.9go]dom pH 6.03 6.4
AME AE ARFAT Ag Ak A%E 24

. 23] pH 642 A% uje} 324]7kellA] |7
°F 10go] F7HHoR of2 27 F AGAEE} 7}
4 Eoter] pH 68 A%E Bie FA4710049
HAHSES A Edth £ D2 pH 22994
thel Aol 4HE F FAS AaT Aol
pH 583 720149 & we pH ®& ¥& pH
AAE FEBIEA Abo] Fe SEZ AL 44 Y
& BRY 4 Yok

rlr

flo o ol

rlo

Korean J. Biotechnol. Bioeng.

20.0 T T M T 80
Z ¥ Cell 0. D. ]
& 17.5+ [J Conductivity ;,70 3
= o
T [
Z 1500 O Glucose con. 'Y 460 b
< g @ 2M Na,CO, Added - S
(=]
Cg) —’3 1251 ¥ » (additon rate} 150 Lzzi‘
o
g 2 OO0 - ./.. =
€< ook o 140 <
a5 ¢ \
S E 75 ¢ \./\ 30 S
= f' & O o
C > » vV ;
5 50go0on0 paad AERS
Z 5 i
€ 25} Y 1905
g Vervey &
0.0@ AR AL AL AT LN

o-o0et.
0 10 2030 40 5060 7080 90100 110120
Time(hr)

Fig. 7. Time course behavior of cell growth, sugar
consumption, conductivity, accumulative
2M Naf£O; added, and addition rate of
2M NaO;at pH of 5.8.
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Fig. 8. Time course behavior of cell growth, sugar
consumption, conductivity, accumulative
2M NaO; added, and addition rate of
2M NaLO;at pH of 6.8.
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3.50 Lactate 62.80 0.64
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Fig. 9. Chromatogram of fermentation broth at
160 hr under pH 7.2.
(HPLC: Waters, US.A,, Column: u -Bondapak
C.s Mobile phase:0012 N H.SO, Flow rate:
1.2m1/min, Detector :refractive index).
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