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Studies on Factors to Promote Acetic Acid
Fermentation by Acetobacter rancens (1)

Yasuyo Hijikata, Mitsuo Takano and Gyozo Terui

(Department. of Fermentation Technology, Faculty of Engineering,
Osaka University, Suita, Osaka)

Yeast extract (YE) possessed factors to shorten the lag time and to promote alcohol-
oxidizing activity in submerged cultures of Acetobacter rancens.

These factors were shown to be resistant to a heat treatment at 120°C for 30 minutes
with the pH at both 2 and 9 and dialytic through a cellulose membrane made by the Visk-
ing Company.

An effective fraction was isolated from YE with 96% (v/v) ethanol.
then precipitated by adding ethyl acetate (YEE).

Another extraction was also effected by pyridine or acetone.
YEE was treated with acetic acid (0.2M) and active charcoal to remove impurities; the.
charcoal treated fraction was designated as the fraction (I), which was further fractionated
into two parts by treating it with anion exchange resin Dowex 1X2, namely, the resin-
unadsorbable fraction (Ia) and the resin-adsorbable fraction (Id).

The latter was eluted by dilute acetic acid solution.

The effect of these two fractions was relatively low when added singly, but as high as
that of the fraction (I) when added in combination, Z.e. these factors acted synergistically.
By the combined use of these factors, acetic acid fermentation in a well-defined medium was
promoted remarkably, z.e. the lag time was shortened significantly and the acid production

This extract was

The aqueous solution of

rate per cell was considerably enhanced.
The physiological action of these factors seems to be of interest from the viewpoint of

efficiency of energy metabolism.
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Table 1. Composition of basal medium (in 100 ml

medium).
Ethanol «vreeeeerreriianiiiniiinn, 5ml
(NH) 2SO vevrerrarrorevanennns 0lg
Casamino acid «ccee-eeerereneeeres 05¢g
(vitamin free)
Salt solution A¥ «ceeceevenenennans 0.5 ml
Salt solution BHE-«ccreeeeeeerennst 0.5 ml

Vitamin mixture
40 pg each of thiamin (B:), riboflavin (Ba:)
nicotinic acid (NA), and Ca-pantothenate,
80 pg of pyridoxine (Bs), 10 pg of p-amino-
benzoic acid (PABA), 1ug of folic acid,
0.1 pg of vitamin B2, 0.04 g of biotin, and
0.5mg of inositol
Distilled H:O to make up a vol. of 100 ml
(adjusted to pH 5.5~6.0).

*Salt solution A

KHoPO4y  ceoevvvvvenmnereereenmennns 50 g
KoHPO, +ooevvermininreneinininanns 50 g
HoO  coooevernmrmninneieneeeeenenains 500 ml
*#*Galt solution B
MgSO4- THO «evervemmeeseennes 20 g
NACL ceveverrareereermmmieneenaenns lg
FeSOTHO wereverreverermminnnenns lg
MSO; - 4H,0O -evevmrevmmmmsnnnenns 1g
HCI, concentrated «:+--esreeeee 1ml
HgO revrevvernneneennnininnnnrennne 500 ml

Composition of standard medium: basal medium
containing 1.5%5 yeast extract.
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Fig. 1. Effect of yeast extract (YE) upon the
growth and acid production by Acetobacter
rancens.

Control: Basal medium.
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Fig. 2. Effectiveness of heat-treated YE.
Treatment: 120°C, 30min.
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Fig. 3. Extraction of effective factor (from YE)
with various solvents.
m acidity & growth
A: Ethyl ether B: Ethyl acetate.
C: Chloroform. D: Aceton. E: Benzen.
F: Pyridin. G: Ethanol.
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at various pH.

@ : Standard
A: pHbS5

O: pH27
m: pH7
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Aq. AcOH solution (pH 2.7) of YE (100g)
Add EtOH to a conc. of 96% (v/v).

EtOH ex. (1)

Remove EtOH by vac. evaporation.

Add EtAc until no more ppt.

Precipitate

Dissolve in water; remove EtAc by vac.

evaporation. Add NH: to adjust pH to 9;

add EtOH to conc. of 96% (v/v).

EtOH ex. (2)

Repeat the procedure applied to EtOH ex.

(1) to obtain EtAc ppt; remove EtAc by

vac. evaporation.

YEE (dry weight: 25g)
Fig. 5. Process for obtaining YEE fraction.
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Fig. 6. Active charcoal column-chrematography of
YEE. Upper figure indicates the effectiveness.
of each fraction tested with the basal medium.
mm : Acidity | = : Growth ,

C: Control. S: Standard.
~~= Ninhydrin coloration. Ac: 0.2M Acetic acid.
—— O. D. (at 260mpu). Et: 50% Ethanol.
Et+Am: 50% Ethanol+1% ammonia.
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Fig. 7. Column chrorpatography of fraction I with
Dowex 1X2.
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Fig. 8. Synergistic action of the f{ractions Ia and
Id in stimulating acid production.
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Table 2. Stimulation by the effective factor of
acid-producing activity expressed by P/X.

Fraction
YE
YEE| I a+d
Growth (X) at 18 hr
(mg/ml med.) 0.42 |1 0.41 { 0.35 0.3
Acidity (P) at 18 hr
(0.1 N’ NaOH ml/ml) 2.3 2.5 2.64 | 2.67
P/X 5.4 6.1 7.55 | 8.90
Dry wt.(g)/100 ml med. [ 1.5 | 0.38% 0.15% —

*. Amount obtained from 15g YE.
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