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Abstract

These experiments were conducted to manage more safe the selected strains and improve their charac-
teristics. The results obtained were as follows:

Preservation on soil at the range of 0 to 5 C was suitable and there were no remarkable changes on
their abilities to produce citric acid until 10 months preservation. The successive transfer of spore slightly
stimulated the selected strain, M-315 to produce citric acid and the spore precultured on sporulation
medium for 7-10 days was desirable as inoculum,

Under UV-irradiation from the selected strains,
changed were isolated. Among them, the mutant M-80-12 was shown 3.2% increase on acid producing

109 mutants whose morphological characteristics were

ability than that of its parent.
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Table 1. Effect of temperature on citric acid fermentation of sfrains during preservation
Citric acid (mg/ml) Yield(%)
Medium Temperature
M-80 M-315 M-80 M-315
0~5°C 55.9 56.9 39.9 40.7
Malt extract agar Room temp. 55.6 55.3 39.7 39.5
28~30°C 52.0 54.0 37.1 38.7
0~5°C 55.6 56.1 39.7 40.1
Koji extract agar Room temp. 55.2 55.7 39.4 39.7
28~30°C 53.2 55.2 38.0 39.4




Table 2.

Effect of preservation period on citric acid fermentation ability of strains

Citric acid (mg/ml) Yield (%)
No. of exp. Medium Month
M-80 M-315 ‘M-80 M-315
1 2 53.9 56.0 38.5 40.0
2 4 53.8 56. 1 38.4 40.1
3 Malt extract agar 6 53.8 55.3 38.4 39.5
4 8 53.2 55.9 38.0 40.0
5 10 53. 4 55.4 38.1 39.6
6 2 53.9 56.7 38.5 40.5
7 4 53.9 56. 1 38.5 40.1
8 Koji extract agar 6 53.6 56.7 38.2 40.5
9 8 53.7 56.9 38.3 40.7
10 10 53.5 56.1 38.2 40.1
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Table 3. Effect of medium on citric acid fermention of strains during preservation
Citric acid (mg/ml) Yield (%)
Medium

M-80 M-315 M-80 M-315
Malt extract agar 54.2 56.4 38.7 40.3
Koji extract agar 54.6 55.6 39.0 39.7
Sporulation medium 54.1 55.2 38.6 39.4
Acid liquid medium 43.3 43.5 30.9 31.1
Soil 54.9 56.1 39.2 40.1




Table 4. Effect of successive spore transfers of the culture on citric acid fermentation

\\ Citric acid (mg/ml) Yield (%)
. Strain
: e M-80 M-315 M-80 M-315
Malt Acid Malt Acid Malt Acid Malt Acid
No. of \ Medium| extract | liquid | extract | liquid | extract | liquid | extract | liquid
inoculation series agar |medium | agar |medium| agar |medium | agar |medium
1 54.2 54.5 56.0 55.9 38.7 38.9 40.0 39.9
2 53.4 53.4 56.7 56.1 38.1 38.1 40.5 40.1
3 53.8 53.9 55.3 56.4 38.4 38.5 39.5 40.3
4 53.1 54.2 54.9 54.5 37.9 38.7 39.2 38.9
5 53.5 54.5 56.6 54.7 38.3 38.9 40.4 39.1
6 54.3 53.6 56.1 54.3 38.8 38.3 40.1 38.8
7 54.0 53.5 55.9 55.2 38.6 38.2 39.9 39.4
8 53.8 54.2 55.2 56.1 38.4 38.7 39.4 40.1
9 54.3 54.2 54.7 56.8 38.8 38.7 39.1 40.6
10 54.0 53.8 55.9 55.9 38.6 38.4 39.9 39.9
11 53.8 54.0 55.7 57.5 38.4 38.6 39.8 41.1

Table 5. Effect of preculture day on citric acid fermentation of strains

Citric acid (mg/ml)

Yield (%)

Strain Preculture days Sporulation Acid liquid Sporulation Acid liquid
medium medium medium medium
M-80 5 54.9 48.3 39.2 4.5
7 55.3 53.5 39.5 38.2
10 55.3 53.8 39.5 38.4
15 54.2 53. 4 38.7 38.1
M-315 5 55.7 50. 4 39.8 36.0
7 55.6 54.6 39.7 39.0
10 55.2 54.5 39.4 38.9
15 54.5 55.0 38.9 39.3

Qg WA= M-31577 M-80¢] s Je 2
HEme B REkke] A BE B M
fetse] Aol FemaA Bl #He] 3%
E #AHE Aoldx 444w,

Doelger S 109 744 o= 18Wle] A vl &
& 3d BERYRES d9= BE P 74
o QFofl A &= ekt WEE ARyt 2~6A L0t
o] A AN FE RS WE 235y BER
fgo] 7ZE gtz BWEsIA

5) FiEEEAR wE pE

REBERT AT ERE I B 4
ste] FSEDRE KBTS BRE Table 59 3
o,

Table o] 4] 23 uls} o] ZAY WA A
5~109 7k Wk BE EfEtE Ao AR £

N

o

grod, AAAAMA A B} e £Fo] Hof
7~109 Atole] EAE FEFI}E Ao FIIA
Ed o) %Y HRAAE 7439 S AL
ek,

2. EwHel BIMEBRHHRE

D ARFE g PR SR

BARIBATE R EA1e] AfpEse] dshe] HERE)
7 938 BSS 1E4F 2 1087 BaFsh
Z 0.2ml & RS 2441 Z0nket gdshae
colony & AH&3to] JEMES HaFiel A %& 4
FRz Yl e Fig 13 29 M-804
S 3ELEYEA °F 55%, 8E7S WA
99.5% 7} A4 stz M-315% M-80:mrth R4
el Tl skfpgso] wkol 287k HMAA o
45%7F 787 BatelA] 99% AR Ed o=



100,

3¢ o

1\

X

\&
L_.Lﬁta_-a____l.
5 6 7 3 9

*Survival ratlo{%)

1 — A -
i 2 3 4

Survival ratio curve
O—O M-80, X—Xx M-315.

Fig. 1

Bis 104 )49 BidALE &R 233
o},

olaba] SEREEKS BRE LA 984
SARIRHERE Az 7~85MeR e
o [A—% Hkez #HRRAS 2LAET 9%
Al EE g 2 ol Fa AP o, W
%o BHE%ES BBART. 2 BE Table 664
BE urg o] dA2 ¥ BHE £4F 4 growp
o2 SESPEY light € heavy & FE9 B8
E st e 2R AAA = Aol A=,

Table 6. Classification of UV-mutanfs

Swin | v o N ol Reprena
M-80 Heavy 11 M—80—3
Light 17 M—80—15
Black 2 M—80—12
Albino 14 M—80—27
Total 44
M-315 Heavy 23 M—315—42
Light 27 M—325—29
Bluish green 4 M—315—11
Brown 11 M—315—55
M—315—23
Total 65
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Table 7. Comparisions of citric acid producing ability of mutants

No. of strain pH Sugar fermented ratio (%) CI(txﬁg /?1331 Yield (%)
M—80 1.87 81.1 54.5 38.9
M—80—3 1.89 78.6 54.7 39.1
M—80—12 1.91 82.5 59. 6 42.6
M—80—15 1.90 82.7 54.6 39.0
M—80—27 1.88 83.1 55.6 39.7
M—315 1. 89 80.9 58.7 41.9
M—315~11 1.8 79.6 57.5 41.1
M—315—23 1.90 81.8 58.8 42.0
M—315—29 1.9 83.4 58.4 41.7
M—315—42 1. 87 82.7 57.7 41.2
M—315—55 1.91 88.1 59.2 42.3
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