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Fig. 1. Comparison of riboflavin production and ge-
netic stabilities of mutants and wild strains of Ash-
bya gossypii NRRL Y-1056. @—e, Wild strain;
A—aA, JAG-13; 0O—0O, JAG-95; e—e, JAG-132;
BB, JAG-271
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Table 1. The effect of carbon sources on the produc-
tion of riboflavin by Ashbya gossypii JAG-13

Carbon Dry cell mass Riboflavin (mg/m/)
source* (mg/m/) (mg/m/)
Glucose 10.1 0.80
Fructose 6.5 0.81
Galactose 2.1 0.04
Mannose 9.5 0.92
Maltose 74 0.56
Sucrose 9.2 1.08
Lactose 1.7 0.02
Ribose — —
Xylose — -
Arabinose — -
Starch 13.2 0.01
Corn oil 11.3 3.20
Soy bean oil 115 3.06

*Carbon sources added were 5% (W/V)
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Fig. 2. The effect of corn oil concentration on the
production of riboflavin by Ashbya gossypii JAG-13.
Ye/S, = (riboflavin %/corn oil %)X 100
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Table 2. The effect of nitrogen sources on the pro-
duction of riboflavin by Ashbya gossypii JAG-13

Nitrogen source* Riboflavin (mg/m/)

Enzymatic digest of casein

Casitone 0.52
Tryptone 0.26
Acid digest of casein
Casamino acid 0.64
Enzymatic digest of animal tissue
Bacto-peptamine 0.47
Bacto-peptone 2.68
Neo-peptone 119
Proteolictic-peptone 2.20
Tryptose 1.26
Gellatone 3.78
Enzymatic digest of soy bean meal
Soytone 1.65

*Nitrogen sources added were 5% (W/V)
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Fig. 3. The effect of gellatone concentration on the
production of riboflavin by Ashbya gossypii JAG-13.
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Fig. 4. The effect of corn steep liquor concentration

on the production of riboflavin by Ashbya gossypii
JAG-13.
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Fig. 5. The effect of glycine concentration on the
production of riboflavin by Ashbya gossypii JAG-13.
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Table 3. The effect of nonionic surfactants on the
production of riboflavin by Ashbya gossypii JAG-13

Surfactant* Riboflavin (mg/mi)
None 418
Tween 80 4.52
Tween 40 4.24
Tween 20 3.86
Span 80 371
S 770 5.02
S 1170* 4.20

*Surfactants added were 2% (V/V)
*These surfactants were used with 10% (W/V) solu-
tion

Table 4. The effect of inoculum age on the produc-
tion of riboflavin by Ashbya gossypii JAG-13

Age (hrs) Riboflavin (mg/m/)
24 5.02
43 3.82
72 2.88
6

Riboflavin (mg/ml)
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26 28 30 32 34 36
Temperature (T)

Fig. 6. The effect of cultivation temperature on the
production of riboflavin by Ashbya gossypii JAG-13.
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Fig. 7. The effect of initial pH of medium on the
production of riboflavin by Ashbya gossypii JAG-13.
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Table 5. The effect of oxygen on the production of

- riboflavin by Ashbya gossypii JAG-13

Aeration rate* Riboflavin (mg/mj)

1/5 2.25
1/4 491
1/3 6.59
1/2 6.02

The culture was carried out in bioreactor (B. Braun
Biostat E, 8 L). Working volume was 5L.

*Aeration rate was relative volume of supplied air
against working volume per minute and agitation speed
was 400 rpm with three impellers.
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Fig. 8. Time course of the production of riboflavin
by Ashbya gossypii JAG-13.

The culture was carried in bioreactor (B. Braun biostat
E, 18L). Working volume was 10L, aeration rate was
1/3V of working volume per minute and agitation
speed was 400 rpm with three impellers.

m—8, Dry cell weight; ®—®, Riboflavin; O—0, Corn
oil; oA—», pH; O—0O, Po,
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The production of riboflavin by Ashbya gossypii JAG-13

Moon-Bo Shim*, Sung-Kwan Yum**, Man-Keun Kim**, Won-Gi Bang* (*Department of Ag-
ricultural Chemistry, College of Agriculture, Korea University, Seoul, 136-701, Korea . **JI-
NRO Central Research. Institute, Biotechnology Lab., Seocho P. O. Box 215, Seoul, Korea)

Abstract : For the production of riboflavin, strain development of Ashbya gossypii NRRL
Y-1056 was attempted by NTG(N-methyl-N'-nitro-N-nitrosoguanidine) treatment. The opti-
mum composition of culture medium and other culture conditions for the production of
riboflavin by selected mutant Ashbya gossypii JAG-13 were determined. The optimum com-
position of medium was 9% of corn oil, 3% of gellatone, 4% of CSL, 0.3% of glycine,
0.2% of S770. The optimum culture temperature and initial pH of medium was 28°C and
6.5, respectively. oxygen was essential for the production of riboflavin, but excess oxygen
inhibit the production of riboflavin. When Ashbya gossypii JAG-13 was cultured under above
conditions for 12 days with a bioreactor, 6.9 mg/m/ of riboflavin was produced.



