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Abstract

The optimal culture conditions of Monascus purpureus MMK?2 for production of red pigment were inves—
tigated in submerged culture. Monascus purpureus MMK2 showed a maximal production of red pigment in
the medium containing of 3.0% wheat flour, 0.15% NaNOs, 0.25% Na:HPO; - 12H>O and 0.15% MgSQ, - TH»O.
The optimal culture conditions of temperature and initial pH were 30°C and 6.5, respectively. The red pigment
production Teached to a maximal level at 7th day of cultivation.
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Table 1. Effect of various carbon sources on the production
of the water-soluble red pigments by Monascus purpureus
MMK2 in submerged culture

Carbon source (3%) Production of red pigment (unit)

None 0.33
Sucrose 0.61
Maltose 1.66
Glucose 1.96
Rice flour 8.38
Barley flour 11.18
Soybean flour 2.64
Wheat flour 1551
Buckwheat flour 13.79

The strain was cultured in the Lin's medium supplied with
various carbon sources. Red pigment was assaved as described
in Materials and Methods.
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Table 2. Effect of wheat flour concentrations on the pro-
duction of the water-soluble red pigments by Monascus
purpureus MMK2 in submerged culture
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Table 4. Effect of NaNOj3 concentrations on the production
of the water-soluble red pigments by Monascus purpureus
MMK2 in submerged culture

Wheat flour Production of red NaNO3 Production of red
concentrations (%) pigment (unit) concentrations (%) pigment (unit)
1.0 3.15 0.05 5.16
2.0 8.18 0.10 21.70
3.0 16.24 0.15 24.00
4.0 9.18 0.20 22.02
5.0 4.83 0.25 17.97

The strain was cultured in the Lin’s medium supplied with
various concentrations of wheat flour. Red pigment was
assayed as described in Materials and Methods.
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Table 3. Effect of various nitrogen sources on the pro-
duction of the water-soluble red pigments by Monascus
purpureus MMK2 in submerged culture

Nitrogen source Production of red

(0.15%) pigment (unit)
None 4,32
Yeast extract ..3.84
Malt extract 1.34
Peptone 3.86
NaNO3 22.71
KNO; 8.20
NH.Cl 0.74
(NH.):504 0.67

The strain was cultured in the Lin's medium supplied with
various concentrations of NaNOs. Red pigment was assayed
as described in Materials and Methods.

%2 2A87] $13hed 0.05~0.25%7H4] 0.05% ©H$] 2 NaNO;
2 A 7lelo] whokal A3 (Table 4), NaNO; H7bg 271 0.1%

Aalsol F43] Z713he 0.15%<) 4 24.00
unit® 7hAF 2o A AAES Vel T, 0.2% o] Akl
B ol M o] AlAbEo] 4 A)E] 7hA ke oF 4= 9lgdch,
wpeba #HA AAde s NaNOye 28 015%2 2A s
ath. olaigt ZAiE Ling H(12)¢h v A NaNOs<}
KNOsE 05% 713138 of o A4 A welond
¥k 2213} Al 491 9] B] gl C/N ratio?} 21.33, 7.11 & 5.33%
wjwoh o gokrh slizd) o] = A g e Aol A3
;{} oLo o 10311]—

(o]

14F ,HH xu/\g]

HREEEE

Monascus purpureus MMK28] 4843 A A8 A 4= A A o

ul %] = qlabd o] 79} T o -8 xALSL7] 918} 3
A €+ 21(3.0% wheat flour)#F A £91(0.15% NaNQs)o] =

at

EJ Li]’l’S mediumoﬂ NHJHgPO.x, KQHPO4, 2PO4, NaH2P04
% NaHPO, - 12H,02] g l4bd & 0.25%(w/v) = Al A
7¥aked vl k212 30°Coll 4] 130 rpm-o- 2 94 7k #1 & wiF3t

ZA 3 Table 5), NaHPO, - 12H05 713 A 44 A
A2 4o AJAre] 3050 unit® 7 =4 vyt ed, 1ot}

o 2= K:HPO, ¥ KH.POE #71stas
Abe& Vet sl et o] 8] g A Zi= Seo 5(16)°] M. ruber
AL Al NaHPOs EgAoletes AF2 3

[¢]
o EE M

o

2:‘4

A

[s>

lo

Table 5. Effect of various phosphate sources on the pro-
duction of the water-soluble red pigments by Monascus
purpureus MMK2 in submerged culture

Phosphate source Production of red

(0.25%) pigment (unit)
None 13.64
NH/H:PO4 7.26
K:HPO, 16.06
KHPO4 15.59
NaH»PO;, 11.72
Na,HPO, 30.50

The strain was cultured in the Lin’s medium supplied with
various nitrogen sources. Red pigment was assaved as
described in Materials and Methods.

The strain was cultured in the Lin’s medium (wheat flour 3.0%,
NaNO; 0.15%) supplied with various phosphate sources. Red
pigment was assayed as described in Materials and Methods.
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Table 6. Effect of NasHPO, - 12H2O concentrations on the
production of the water—soluble red pigments by Monascus
purpureus MMK2 in submerged culture

Na:HPO, Production of red
concentrations (%) pigment (unit)
0.15 17.20
0.20 22.44
0.25 33.84
0.30 28.55
0.35 21.68

The strain was cultured in the Lin’s medium (wheat flour 3.0%,
NaNQO; 0.15%) supplied with various concentrations of
Na:HPO; - 12H0. Red pigment was assayed as described in
Materials and Methods.
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Table 7. Effect of MgSQ, - 7TH20 concentrations on the pro-
duction of the water-soluble red pigments by Monascus
purpureus MMK2 in submerged culture

MgSO, - 7TH:0 Production of red
concentrations (%) pigment (unit)
0.05 12.74
0.10 10.70
0.15 34.50
0.20 16.65

The strain was cultured in the Lin’s medium (wheat flour 3.0%,
NaNQO; 0.15%, Na:HPO; - 12H.0 0.25%) supplied with various
concentrations of MgS0O, - 7TH-0. Red pigment was assaved as
described in Materials and Methods.
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Fig. 1. Effect of culture temperature on the production of
the water-soluble red pigments by Monascus purpureus
MMK2 in submerged culture.

Strain was cultured in an optimum medium at various tem-
perature for 9 days on the shaker. Red pigment was assayed as
described in Materials and Methods. The optimum medium is
composed of 3.0% wheat flour, 0.15% NaNOQOs, 0.25% NaHPO, -
12H;0 and 0.15% MgSO, - 7TH0.
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Fig. 2. Effect of initial pH on the production of the water-
soluble red pigments by Monascus purpureus MMK2 in
submerged culture.

Strain was cultured in an optimum medium at various initial pH
at 30°C for 9 days on the shaker. Red pigment was assayed as
described in Materials and Methods. The optimum medium is
composed of the same as Fig. 1.
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Fig. 3. Changes in the production of water-soluble red pig-
ment by Monascus purpureus MMK2 upon culturing period.
Optimum culture condition about temperature and initial pH were
30°C and 6.5 respectively. The optimum medium is composed of
the same as Fig. 1.
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