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Abstract

Some experiments on the citric acid production were carried out from soluble starch and molasses as
raw materials.

When soluble starch was used as substrate for the fermentation of citric acid by the strain M-80 which
had assimilating ability of soluble starch in surface culture, the optimal culture media was 120g of soluble
starch, 3.0g of (NH,)2 SO4 2.0g of KH:PO4 0.2g of MgSO4-7Hz0, 1.5mg of Fe®, 1mg of Zn * and
20m! of methanol were added to 1 liter and optimal pH was 5.5. In about 8 days 61.8mg/ml of citric
acid was produced.

When treated molasses with potassium ferrocyanide was used as substrate for the fermentation of citric
acid by the strain of M-315, the optimal condition in surface culture was 250g of molasses, 0.3g of NH-
JNOs, 0.05g of KH;POy, 0.01g of MgSOs-7THO, 0.5g of potassium ferrocyanide and 30m! of methancl
were added to 1.0 liter. On the other hand, the optimal condition in submerged culture was 250g of
molasses, 0.3g of NHNO;, 0.1g of KHyPO,, 0.01g of MgS80,4-7H:0, 0.5g of potassium ferrocyanide,
and 30m! of methanol were added to 1.0 liter and optimal pH was all 5. 0. After 9 days culture, 69. 4mg/

ml, 39.6mg/ml of citric acid were separately produced in surface and submerged culture media.
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Table 1. Composition of basal medium on citric
acid fermentation from soluble starch.

Sucrose 140g
(NH,) 2504 3g
KH;PO4 1.5g
MgSO4 . 7H20 0. 25g
Fe# 3. 0mg
Zn* 1.0mg
D.W. 1
Initial pH 5.0
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Table 2. Composition of basal medium on citric
acid fermentation from molasses

Molasses 200g
NHNO; 0.6g
KH2P04 0. 1g
D.W. 1!
pH 4.5
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Table 3. Effect of soluble starch concentration on citric acid fermentation

Conc. (%) Citric acid (mg/ml) pH sporulatin gg‘fif Yield. (%)
5 14.3 2.05 100 28.7
10 36.4 1.91 100 36.4
12 48.6 1.86 a0 40.5
14 54.4 1.90 70 28.8
16 60. 2 1.79 100 37.6
18 63.7 1.82 100 35.4
20 67.9 1.85 100 33.9
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Fig. 1. Effect of ammonium sulfate concentra-
tion on citric acid fermentation.
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Fig. 2. Effect of potassium phosphate conce-

ntration on eitric acid fermentation.
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Table 4. Effect of initial pH on citric acid fermentation.

Initial pH Citric acid (mg/mi) pH Sporulation £ate Yield (%)
2 384 2.01 0 32.0
3 40.4 187 0 73.7
4 43.2 2.00 50 3.0
45 51.7 1.98 50 43.1
5 52.9 1.92 7 m.1
5.5 54.9 1.89 100 15.8
6 53.7 1.92 100 1.8
7 53.8 1.95 100 49
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Table 5. Effect of metalic ions on citric acid fermentation

Metalic ions (mg/sy | Concentration | Citrle acid pH | orordation | vidd (%)
0 49.8 1.97 100 a5
0.5 19.2 1.92 100 410
1.0 54.1 1.87 100 45.1
Fet 1.5 57.4 1.95 100 47.9
2.0 56.7 1.91 100 47.3
2.5 5.3 1.89 100 46.0
3.0 54.9 1.89 100 15.8
0 57.2 1.87 100 47.7
0.5 57.6 1.9 100 48.0
1.0 58.7 1.88 100 18.9
Znt 2.0 56.2 1.88 100 46.9
3.0 5.4 1.92 100 46.2
4.0 52.7 1.95 100 13.9
5.0 48.9 1.91 100 40.8
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Table. 6. Effect of NaF or methanol on citric acid fermentation
Reagent ‘ Concg;t;gon Ci(:xi;/;cli)d pH Sggrumlziio(n%r)ate Yield (%)

0 57.8 1.96 100 48.2

0.5 58.3 2.01 100 48.6

NaF 1.0 59.5 1.97 100 49.6
50 52.4 1.89 50 43.7

10.0 55.1 1.91 50 37.6

50.0 17.3 1.92 30 14.4

0(%) 58.7 1.87 100 48.9

1 60.1 1.92 100 50.1

2 61.8 1.88 50 51.5

Metanol 3 58.4 1.87 20 48.7
4 48.6 1.91 0 40.5

5 35.0 1.93 0 29.2

6 15.0 1.90 0 12.6
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Table 7. Effect of initial concentration of molasses on citric acid fermentation

Cultural method Titrable acid

Citric acid (mg/mi) Yield (%)

S?I;;blasses (® surface submerged surface submerged surface submerged
100 0.8 0.8 4.7 5.6 8.8 10.4
150 1.6 2.0 11.0 13.1 13.2 16.7
200 2.4 2.6 1579 17.2 14.7 15.9
250 4.6 3.6 31.5 26.5 23.3 19.6
300 5.0 4.2 34.1 28.8 20.7 17.7
350 5.8 4.4 39.9 30.1 21.1 15.8
400 6.0 5.0 41.2 34.0 19.0 15.7




Table 8. Effect of conceniration of inorganic salts on citric acid fermentation

Method of exp.

Crtric acid (mg/mi)

Yield (%)

Surface culture

Submerged culture| Surface culture [Submerged culture

Inorganic salt  Conc (g/7)
0 36.2 30.9 26.0 22.9
0.3 38.7 33.5 28.7 24.8
0.6 37.8 32.6 28.0 24.1
NHNO; 0.9 35.9 32.1 26.6 23.8
1.2 35. 8 31.6 26.5 23.4
1.5 35.2 31.2 26.0 23.1
1.8 34.1 30.5 25.2 22.6
2.1 35.0 30.4 25.9 22.5
0 37.9 30. 4 28.1 22.5
0.05 40.4 32.8 29.9 24.3
0.1 38.5 33.8 28.7 25.0
KH.PO4 0.2 38.2 33.4 28.3 24.7
0.3 35.8 32.7 26.5 24.2
0.4 36.4 32.1 26.9 23.9
0.5 36.1 31.8 26.7 23.1
0 39.7 33.7 29.4 24.9
0.01 41.2 34.0 30.5 25.2
MgSO0y 0.02 39.8 32.0 26.5 23.7
-7H,0 0.03 37.8 30.9 28.0 22.9
0.04 38.9 28.8 28.0 21.4
0.05 36.6 28.1 27.1 20.8
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Table 9.

Effect of NaF or methanol on citric acid fermentation

Cultural method Citric acid (mg/ml) Yield (%)
Reagent Concentration surface submerged surface submerged
0 (mg/l) 2.6 34.1 315 25.2
0.5 42.1 33.5 31.1 24.8
NaF 1.0 40. 4 34.0 29.9 25.2
5.0 38.3 28.7 28.4 21.2
10.0 35.5 23.8 26.3 17.6
' 50.0 26.6 18.2 19.7 13.5
0 (%) 42.7 32.7 31.3 24.2
1 43.9 33.9 32.7 25.2
2 64.9 36.1 48.4 26.9
Metanol 3 69. 4 39.6 51.4 29.5
4 65.4 38.9 48.5 29.0
5 60.7 31.2 45.0 23.2
6 53.0 22.1 39.3 16. 4
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o] FATY F7)9 eF#o] thE d5E AT
Qe W e AL FU Ao FHEe]
E R de] o] &Hgl7) dFolet AAFHY o=
shadafza 510¢] A elx A5 9

4) wH pH o &

oA Qe A zA 34 0.5N HCL & 0.5N
NaOH 24 w9 pHE 22 24% & %
o 9 A ks & A Fig.5004 B db&
o] FATFFE A 27 pHE 5.0 224 suc-
rose & J1A 2 P& AP o v s2elRet

287 Shadafza 5102 Hsef 2t 2§
S JEE 27 pHE50~6.584 243 A
ot <7k Zol gt o] 71 A buffer action
o] Az ttzr] dwlEolel FE=h,

5) BERHEERS] B

sucrose & gtaxfloz ALLIH e # A EH
£ 34 % methanol & 0~69%, NaF & 0~50mg/l
A& FulA o] 718t A} (Table 9) NaF =
& 37 Y92, methanol & & EREHE
245 & 3% 9 methanol & HJeE & AL
T Tl A o 20%, Nu]eke] L=
%k 5%9 &) FAHY .

g9l Krishan 5122 Aspergillus niger & cane
juice 7} = WA oA WE AL o] methanol &
3% Atstm A 16~17% ol A 40~42% 2 %

o] FAHAon] BF oil & AAHE L AL 35
~3T%AA FEe] FAHAT T mmEPod,
Hang 1952 brewery waste & 74 Fo] A&
% 7-t methanol & 2~4% A7}st=24 A%
S et 2z §g e}, o9 zFo] meth.
anol & TEwA o] P lstmEH fgo] FAFE
AL FF7 A4F A2 A3 Ao Z55
2 ol E A g AN AL B S8l §
A5 Aoz A oA o] EAd A=
A% @78 vz el

ARA Fe T AEstd] g 184
ALE FENAEAR FARAAN 2% 2 A

D AEAAEE ARE o] BT M-80S
Ew] ¥ 7% soluble starch 120g, (NHy) 2S04
3g, KHoPO; 2g, MgS04-7H,0 0.2g, Fe" 1.5mg,
Zn* 1mg, methanol 20m/, D. W. 1/, initial pH 5.0
o= st gd%t WFHFA L # 61 8mg/ml S} T
d4ke] AA =t

2) 7 M-315 % Fddez A 34
+ VAR S HEFAE T A, FHMFe
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99 wWoko g 7zt 69.4mg/ml, 39.6mg/ml o] F
dabo] AA g
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