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Ayl AE-E i) Potato Dextrose Agar (PDA)E Difco
(Difco, Detroit, USA)AIF-& AH8-315020, NTG (N-methyl-N-nitro-
N-nitrosoguanidine) ¥ 7|€} A|9FE-2- Sigma (Sigma-Aldrich Co.
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a5t
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APAFE PDAMIXIONA 30°C, 7UZE B G plates] B F
o B2 0.08% Tween-80 248 7lsle] Hig WFo|E o
B3l I 2 AAE EERE F cotton filter2 o] 3te] X
A& (2.0x10° spores/ml)yS AZ5Hrt.
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A 1582 AL, BT IR 100w (2.0X10°
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Table 1. Effect of carbon sources on the production of pigment from
Monascus sp. KM 1001

Carbon Pigments (unit)
sources Yellow Orange Red
(3%) (L) Extra Intra Extra Intra Extra Intra
Rice powder 733 396 3483 070 37.78 044 36.25
Com starch 411 1.18 807 061 653 050 892
Potato starch  0.78 033 077 040 053 040 0.74
Wheatstarch 622 098 988 030 6.88 020 9.6
Rice starch 456 180 13.01 236 11.73 194 1461

Dry cell
weight

Glucose 056 030 040 037 041 033 046
Sucrose 011 006 001 0.14 0 016 0

Maltose 011 013 0.02 024 001 023 0.02
Lactose 000 001 0 003 0 003 0

Fructose 033 013 004 022 003 019 004
Glycerol 0.11 004 001 010 0 012 001
Dextrin 067 055 011 055 007 058 0.10

The inoculated media containing various carbon sources were incu-
bated on 150 rpm rotary shaker at 30°C for 5 days (pH 6.0).
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Table 2. Effect of concentrations of rice powder on the production of
pigment from Monascus sp. KM 1001

Rice powder Dry cell weight Intracellular pigments (unit)

(%) g/lL) Yellow Orange Red

0.5 1.78 4.46 2.34 3.65
1 3.00 10.83 6.31 9.14
2 6.00 27.86 26.96 26.40
3 7.20 34.82 37.87 36.54
4 8.78 38.52 39.53 3745
5 9.78 34.74 34.64 33.48

The inoculated media containing various concentrations of rice pow-
der were incubated on 150 rpm rotary shaker at 30°C for 5 days (pH
6.0).

Table 3. Effect of nitrogen sources on the production of pigment from
Monascus sp. KM 1001

Nitrogen sources Dry cell weight ~ Intracellular pigments (unit)

(0.15%) (g/L) Yellow  Orange Red
NaNO, 8.90 38.66 3742 35.85
(NH,),SO, 10.78 37.43 48.36 40.38
NH,NO, 6.67 11.59 13.49 13.13
KNO, 5.00 11.11 10.21 1091
Yeast extract 6.56 11.82 9.98 11.02
Malt extract 5.56 12.44 14.82 14.32
Bacto-peptone 12.01 43.03 34.00 3231
Bacto-soytone 11.67 3282 36.94 3291
Bacto-tryptone 544 8.43 7.02 7.57
MSG 7.67 20.46 18.05 21.24

The inoculated media containing 4% rice powder and various nitrogen
sources (0.15%) were incubated on 150 rpm rotary shaker at 30°C for
5 days (pH 6.0).
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Table 4. Effect of pH on the production of pigment from Monascus
sp. KM 1001

Dry cell weight Intracellular pigments (unit)
pH (gL) Yellow Orange Red
3.0 9.56 37.60 45.75 4221
35 10.00 42.28 37.44 42.92
4.0 10.22 4691 21.90 22.00
4.5 11.48 43.81 38.05 4743
5.0 10.44 45.72 17.11 17.79
5.5 10.11 35.67 33.12 45.14
6.0 11.78 41.02 33.96 33.46
6.5 10.00 34.20 27.72 38.52
7.0 10.78 44.15 16.02 17.82

The inoculated media containing 4% rice powder and 0.15% Bacto-
peptone were incubated on 150 rpm rotary shaker at 30°C for 5 days.

Table 5. Effect of metal salts on the production of pigment from
Monascus sp. KM 1001

Metal salts ~ Dry cell weight _ Intracellular pigments (unit)
(0.01%) (gll) Yellow Orange  Red
CaCl, 9.56 60.89 55.73 65.02
CuSO,5H,0 10.00 64.08 59.76 67.68
FeCl,-6H,0 9.44 38.76 28.22 33.32
FeSO,-7H,0 12.11 79.79 73.25 83.71
MnCl,-4H,0 10.33 57.66 58.03 62.12
MnSO, H,0 9.89 5411 5233 5981
Mg(l, 10.67 58.75 60.67 61.06
ZnCl, 10.22 67.71 74.70 77.28
ZnSO, 7TH,0 9.33 54.77 5242 58.80

The inoculated media containing 4% rice powder and 0.15% Bacto-
peptone were incubated on 150 rpm rotary shaker at 30°C for 5 days
(pH 4.5).
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Fig. 1. Effect of temperature on the production of pigment from
Monascus sp. KM 1001. The inoculated media containing 4% rice
powder and 0.15% Bacto-peptone were incubated on 150 rpm rotary
shaker at 20, 24, 30, 37, 40°C for 5 days (pH 4.5). Symbols O , yellow;
@ ,orange; A, red; A |, dry cell weight.
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Fig. 2. Effect of shaking speed on the production of pigment from
Monascus sp. KM 1001. The inoculated media containing 4% rice
powder and 0.15% Bacto-peptone were incubated on 0, 50, 100, 150,

180 rpm rotary shaker at 30°C for 5 days (pH 4.5). Symbols O, yellow;
@ , orange; A ,red; A, dry cell weight.
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Table 6. Effect of surfactants on the production of pigment from
Monascus sp. KM 1001

Pigments (unit)
Sur(f%f )t ant DwrZiZitl Yellow Orange Red

@L) Extra Intra Extra Intra Extra Intra
None 10.89 1.90 44.06 0.69 37.90 0.60 46.02
Tween 20 (0.10) 11.56 4.28 49.92 2.26 4742 1.19 50.75
(0.30) 11.56 3.08 44.93 1.50 50.34 0.87 48.67
Tween 80 (0.10) 13.11 4.60 57.80 2.60 53.02 1.40 56.39
(0.30) 13.67 3.73 40.84 2.13 38.87 1.26 36.19
Triton-X 100 (0.10) 1022  4.61 40.96 2.35 35.03 1.34 3691
(0.30) 9.89 5.35 28.08 3.24 2270 2.04 27.00

The inoculated media containing 4% rice powder and 0.15% Bacto-
peptone were incubated on 150 rpm rotary shaker at 30°C for 5 days
(pH 4.5).

Table 7. Effect of amino acids on the production of pigment from
Monascus sp. KM 1001

Amino acids Dry cell weight  Intracellular pigments (unit)
0.1%) . (g Yellow Orange  Red
L-Arginine 11.22 6949  46.86 61.00
L-Asparagine 10.67 55.30 33.79 53.38
L-Aspartic acid 10.56 5054 3344 4674
L-Alanine 9.89 5554  38.80 51.98
Cystine 9.11 2539  33.09 2835
L-Glutamic acid 9.56 85.31 78.09 88.06
Glycine 10.00 8496  78.84 91.80
L-Leucine 8.89 16.80 15.33 16.13
L-Lysine 12.00 10.24 7.34 7.82
DL-Methionine 8.33 2400  28.89 2694
Nicotinic acid 10.11 5020 4732 5132
DL-Tryptophan 10.00 1872 2250 2045
L-Tyrosine 10.00 5702 62.64 5832
DL-Valine 9.67 3052 39.60 3539

The inoculated media containing 4% rice powder and 0.15% Bacto-
peptone were incubated on 150 rpm rotary shaker at 30°C for 5 days
(pH 4.5).
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o ALAPAE glycineT} glutamic acidS 713 Wl x| ol A
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ABSTRACT : Optimization of Production of Pigment from Monascus sp. in Liquid Culture
Young-Eun Seo, Hyuck-Jun Jung', Soon-Myung Hong, and Tae Shick Yu* (Department
of Food and Nutrition, Ulsan University, Ulsan 680-765, Korea, 'Department of Microbiology,
Keimyung University, Daegn 701-704, Korea)

The optimal conditions for Monascus pigments production of Monascus sp. KM 1001, pigment overproducing
mutant, in submerged culture was investigated. The optimal medium for the production of pigment from KM
1001 mutant is determined to be composed of 4% rice powder, 0.15% Bacto-peptone, 0.1% glycine, 0.01%
FeSO, - TH,0, 0.1% MgSO, - 7TH,0, 0.25% KH,PO,, pH 4.5. On optimal conditions, 10.0 g/L of the cell mass
was obtained at 30°C for 5 days. Yellow, orange and red pigment of Monascus sp. KM 1001 were produced 3.25
units, 1.59 units and 0.88 units in extracellular part, and 84.96 units, 78.84 units and 91.80 units in intracellular
part, respectively.



