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Abstract
A potent citric acid producing strain was selected by an extensive screening test of the yeasts iso-
lated from the various sources. These experiments were conducted to identify the selected strain
and investigate the cultural conditions for citric acid production. The results obtained were as follows:

1. The selected strain of yeast was identified to Hansenula anomala var. anomala by a taxnoomic
study of Lodder.

2. The optimum conditions for citric acid production in the basal medium containing 10% glucose
were: temperature 30° C, the concentration of CaCO3 3% and the velocity of oscillation 110 os-
cills/min.

‘3. As a nitrogen source of the basal medium NH4CI(0. 1% ) was the most effective for citric acid
production. Organic nitrogen sources such as peptone were adequate for growth of the strain
but not for citric acid production.

4. The most effective concentration of glucose was 10% in yield ratio of citric acid from sugar.

5. The addition of defatted rape seed, defatted perilla or defatted rice bran to the medium was
effective for citric acid producton. When 5% extract solution of defatted rape seed was added,
the citric acid production was increased as much as 40% as compared with the case of adding
yeast extract(0. 2%).

6. The most effective concentration of KH,PO, and MgSO;-7H,0 in the medium(for citric acid
production) was 0.05% and 0. 025% respectively. .
7. Under the optimum cultural conditions, the growth of the strain was continued up to 5 days
and the increase of citric acid production was continued up to 6 days, showing the yield ratio of

46% to glucose.
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Table 1. Microbiological characteristics of the sel-
ected strain

i) Growth on YM medium

After 3 days at 25°C, cells are spheroidal or ellips-
oidal(1. 7~5.8x4. 2~9. 2)u, single in pairs or smalt
group.

A thin, white, smooth creeping, pellicle and sediment
was formed.

ii) Growth on YM gelatin medium

After 1 month at 17°C, giant colony liguified the m
edium and formed the pellicle with white and deep w-
rinkles.

iii) Slide culture on potato glucose agar

Pseudomycelium and blastospore was formed but tr-
ue mycelium was not formed.

iv) Formation of ascospores on gorodkowa medium

The cells contained one to four globe, hat shaped
ascospores.

v) Fermentation.

Glucose+, Glactose+-(latent), Sucrose--, Lactose-

Maltase+-, Raffinose-- ( 1 \, Melibiose—, Soluble Starch

(iv) Assimilation of carbon compounds
Glucose+, Galactose+, D-Ribose+, L-Rhamnosa—, L-

Sorbose—,
ose—, Melibiose+,

Sucrose+, Maltose+, Cellobiose+, Lact-
Raffionose+, Inulin—, Soluble
Starch—, D-Xylose—, D-Arabinose—, Melezitose+,
Ethanol+, Glycerol+, D-Mannitol+, «a-Methyl-D-

glucoside+, Salicin+, DL-lactic acid+, Succinic acid+
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-, Citric acid+, Inositol—, Sorbitol4-, Galactitol—,
Trehalose+, Erythritol4, Ribitol-,
vii) Assimilation of potassium nitrate : positve
viii) Growth on vitamin-free medium : positive
13~14%(w/v)

x) Growth on 50%(w/v) glucose-yeast entract agar

ix) Sodium chloride tolerence :

:positive
xi) Gelatin liquefaction : positive
xii) Starch formation : negative
xiii) Maximum temperature of growth : 45~47°C

xiv) Ester formation : positive
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Table 2. Effect CaC03; on citric acid production
(at 3G°C, in basal medium)

Initial pH Amount of citric acid production at

_indicated cultural days(mg/ml)

3|‘4|5£6i7‘§8

1% 6.8 133 19.0 240 25.5 26.0 26.0
2 7.2 12.0 20.6 26.0 9.4 3.6 32.8
3 7.2 116 21.7) 28.5 30.7 33.2 345
4 7.2 11.0} 19.0] 27.0, 28.6 29.8; 30.7
5 7.2 9.7 17.0, 233 26.5l 28.0, 29.6

Haoenula anamala var. anomala o] K3 T4k 4 E

219>

et AEKEREE T8 F A9 W9 Yed & XS
o #RE 2o BB 5HE Aot Asp. niger o
7o 2 CaCOs 9o izt LEdcte BEdd.

H# %050 Candida lipolytica s} Candida lipoly
tica & I EWRES R Aol CaCOz & Hm
ste] RIS o CaCO; RES B Held: B
$E7F gl & KR KR KK + |t

A KRB #£5= vy 5% 384 ddAE CaCoy
o BEETE 1% A4 AF Fsho= CaCl; 9 #ES] 7
ool el AR £ERC Moot 4~8 Bl 3
oME 3% BEANA JY BHEY BEE e

2) EREE

EAKEHE ERBEE 2834 58S £ < Fig
20 Rt ubsl o] 33°ColA & B 4Fo BEF
st Tl WKBFES 30°Cq) HalA ET3E 2 30°C
7t Folfig Ak BREEECden o« ke £
<+ 33°Co) KA ETFss

5 5o
% o
30 b= =130 >
\\ st
S
: £
o 2ok 4 3
.5 é—;—
< 1of= A—--"""‘"N. {0
‘.* -1
1 1 5
27.C 30°C 33°C

Fig. 2. Influence of cultural temperature on citric
acid production(in basal medium)
A A : acid(3 days) A——A : growth(3 days)
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Table 3. Effect of velocity of oscillation on citric

acid production(after 5 days, at 30°C, in
basal medium)

Velocity (oscills. /min)

Amount of citric acid

stroke 3.5cm (mg/ml)
0 4.6
90 25.6
110 28.5
125 26.9

145 26.2
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Fig. 3. Effect of nitrogen sources on citric acid
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lipolytica 9] %2t igMB IR A liquidparafiin & %
EFos P& 0.3% 9 NHCl o] FEdoty @3t
et
E# KE oA Hf £ Candida lipol-
ytica 8 WBR&EES —Fetgdon K] #HEsde H
%3 22T A+
A0~

B ®
T '

Acid ('m&/'mf )

°
T

a b ¢ d e f % h
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bran, d : defatted rape seed, e : defatted perilla
f : defatted milk powder, g : defatted soybean
h : yeast extract((.2%)

Fig. 5.
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Table 4 Effect of concentration of glucose on
citric acid production(after 5 days, at 30°C)

Glucose(%) Acid(mg/ml) Yield(%)
5.0 20.6 41.2
7.5 30.6 41.3
10.0 40.5 40.5
15.0 42.6 28.4
20.0 40.0 20.0
25.0 39.5 15.8
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