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Abstract

Fungi which produce red pigment were isolated from tapioca chips, Korean Koji, air, and plant
leaves. Among the Fungi, T-1 strain was selected as test strain. This strain was identified as a Monatcus
sp. by the morphological propeties.

Various culture conditions, and physical and physiological characteristics of red pigment were studied.
According to the studies of culture conditions, optimum condition was found to be pH 6.5; 4 days of
incubation; temperature, 32~33 ¢; 3.5% of Tapioca chips powder as carbon source, 0.2% of sodium
nitrate as nitrogen source and 100 ml of medium in the 500 ml Erlenmyer flask at a rotary shaker (rpm
180) as aeration condition.

Also effective levels of vitamins, amino acids and inorganic compounds was found to be 1ug/ml of
folic acid and niacin; 0.3% of L-arginine, L-glutamic acid and L-proline; and 0.001% of manganese

dioxide giving good results.
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Table 1. Composition of the Medium for Pro-
duction of Pigment,.
Tapioca chips powder 30.0g
NaNO; 3.0g
K,HPO, 1.0g
KCl1 0.5¢g
MgSO,- THO 0.58
FESO,; 0.01g
Distilled water 1000 ml

pH 6.5+0.2 after sterilization
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Table 2. Production of Pigment by Various Type of Culture and Isolates.

Production of Pigment
(0.D 500nm of broth)

Microorganisms Sources

Czapek-Dox  Pigment producing
broth Med.

Monascus pupureus

(IAM* 8010) 0. 907 0.812

Monascus pupureus

went (HUT** 4012) 0. 530 0.849

Monascus anka Nakazawa "

et Sato (IAM 8001) 1. 082 1. 0.')0

Monascus anka var

rabellus Sato (IAM 8081) 1.214 1.406

Monascus pilosus Sato

(IAM 8003) 0.413 0.537

K-1 0. 502 0. 482 Korean koji

K-2 1.636 1. 081 Korean koji

K-3 0.711 0.743 Korean koji

L-1 0.246 0.223 Cherry leaves

A-1 1. 005 0.825 Air

A-2 0. 430 0.710 Air

T-1 1. 804 3. 046 Tapioca ohips

* Insiitute of Applied Microbiology, Tokyo University.
** Faculty of Engineering, Hiroshima University.
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Fig. 2. Photomicrographs of Strain T-1. Fig. 3.
C: Perithecium and chlamydospore (X600),
D: Spta and ascopore (X600).

Photomicrographs of Strain T-1.
E, F: The conidiospore and chlamydospore
(% 1500).
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Fig. 4. Life cycle of the strain T-1.

1, mycellium; 2, conidiospore; 3,4, perithecium and asscus; 5,6, ascpore and mycelium.
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Table. 3. Morphological Properties ¢f T-1 Strain.

Monascus sp. ¥ T-1
Hyphae + +
Septa -+ +
Ascospore L +-
Perithecium + +
Conidiospore -+ +
Oidia — —
Chlamydospore -+ -+
Foot cell — —
Rhizoid — —
Coremium — —
Stolon — —
Zygospore — —
Sporangiophore — —

* The typical Monascus sp.
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Tig. 5. Effect of Incubation Temperature on the
Pigment Predtion.
Cultivation was carried out on a rotary shaker

(180 rpm) at the indicated temperatres for 3
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Fig. 7. Effect of Carbohydrates on the Pigment

Production,
Each column indicates the effect of 3.0% of the
indicated carbohydrate which was added to the
pigment producing medium. Cultivation was car-
ried out on a rotary shaker (180 rpm) at 32-33°
C for 5 days.
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Fig. 8. Effect of the Tapioca Chips Powder con-

centration on the Pigment Production.
Cultivation was carried out on a rotary shaker

{180 rpm) at 32~33°C for 3 days.
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Table 4. Effect of nitrogen Sources on the Pig-

ment production.

Nitrogen Dry weight of Production of pigment
cell (g/100ml) (O.D 500 nm of broth)

sources

Yeast extract 1.170 1. 620
Peptone 1. 250 1.935
(NH,4) 2S04 0.904 1. 024
NalNO; 1.023 2. 39
KNO; 1.018 2. 040
NHNO3 0.680 0.931

Each column indicates the effect of 0.3% of the
each described nitrogen sources which were added
#0 the pigment producing medium; pH was adjusted
to 6.5.

Cultivation was carried out on a rotary shaker
{180 rpm) at 32~33°C for 5 days.
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Table 5. Effect of the Concentration of NaNO;

on the pigment production.

Concentration of Production of pigment

NaNO; w/v (0.D 5000 nm of broth)
0.05 0.237
0.10 0.537
0.15 3.135
0.20 3.210
0.25 3.184
0.30 3.131

Cultivation was carried out on a rotary shaker (180
rpm) at 32~33°C for 3 days.
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duction.

O~—0 : pigment, @——@ : Inoculum.
Cultivation was carried out on a rotary shaker
(180 rpm) at 32~33°C for 3 days in pigment
producing medium. Varying the volume of me-

dium contained in a 500 m/ shaking flask.
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Table 6. Effect of Amino Acids on the Pigment
Production.
Amino Production of Amino Production of
acids  pigment acids  pigment

(0. D 500 nm) (0.D 500 nm)
L-Try. 0. 566 I -Pro. 1.717
L -Phe. 0.481 L -Ser. 0. 966
L-Leu, 0.698 L-Glu. 1.485
L-Tso leu. 0.443 L -Asp. 0.481
L-Thr. 1.014 L -His. 0. 593
L-Val. 0.924 L-Lys. 0.614
L-Mes. 0.456 L-Cys. 0.884
Glyeine. 1. 081 L-Arg. 2.015
L -Ala. 0. 896 L-Tyr. 1.021
None 0.831

Each column indicates the effect of 0.3% of the
each described amino acids which were added to
the pigment producing medium: pH was adjusted
to 6.5. Cultivation was carried out on a rotary

shaker (180 rpm) at 32-33°C for 3 days.

Table 7. Effect of Vitamins in the B group on
the Pigment Production.
Vitamins Produ(cct)i'os gg OP;,;gnn)lent
Biotin 2.146
Folic acid 2.431
Calcium-D-Pantsthenats 2. 204
Thiamine 2.094
Riboflavin 1. 803
Niacin 2.644
Cyanocobalamine 1.318
Pyridoxine 1.519
None 2.084

Each column indicates the effect of 1 pg per ml of
the vitamins which were added to the pigment
producing medium. Cultivation was carried out on
a rotary shaker (180 rpm) at 32~33°C for 3 days.
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Table 8. Effect of Inorganic Compounds on the

Pigment Production.

Red and Yellow Production of

Ié’:f;%?}g ds units in 3mm cell  Pigment
by Colorimeter. (0.D 500 nmy

NH,Cl R 2.6 Y 2.2 2. 318
Ca (H2P04) 2H20 R 4.0 Y 2.6 3. 104
(NHy):R:0s R 25 Y 20 2. 329
MnO, R 4.4 Y 1.8 3.630
NaCl R 3.6 Y 2.4 2.103
NaHSQ,-H,0O R 4.1 Y 2.4 3.018
None R 3.2 Y 2.0 2.941

Each column indicates the effect of 0.G31% of the
indicated inorganic compounds which were added
to the pigment producing medium. Cultivation was
carried out on a rotary shaker (180 rpm) 32~33°C
for 3 days. The value of red and yellow units
were pigment broth in 3mm cell by colorimeter.
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Table 9. Compcsition of the Medium for Produ-

tion of Pigment.

Tapioca chips powder 35.0g
NaN03 2.0 g
KzHPO4 1.0 g
KCi1 0.5g
MgSO4~7H20 0.5¢g
FeSO, 0.01g
MnO, 0.01g
Distilled water 1000 m/
PH 6.5-£0.2 after sterilization
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Fig. 10. Time course of the Pimment Production.
C—O : pigment, @——@ : drycell weight.
Cultivation on a rotary shaker (180rpm) at 32~
33°C for 1 to 6 days, with the medium containing
3.5% of tapioca powder, 0.2% of NaNQ,, 0.1%
of KJHPOy;, 0.05% of KCl, 0.01% of MgSO;,-
7THz0, 0.001% of FeSO 0.001% of MnO, pH
was adjusted to 6.5; 100m! of medium per 500

m/ Erlenmeyer flask.
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