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Studies on the Optimal Culture Condition for Production of Red Pigments by
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Abstract

The optimum cultural conditions for production of red pigment from Monascus rubber KCTC 6122 is liquid culture were
studied. Monascus rubber KCTC 6122 was shown to give the maximum production of red pigment in the medium containing
4% rice powder, 02% NaNQOy, 0.3% Na;HPO; and 0.15% MgSOs. The optimum culture conditions, temperature, initial pH
and shaking speed were 30T, 6.5 and 150 rpm, respectively. The red pigment production reached a maximum level at 8

days of cultivation.

Key words : Monascus rubber, red pigment, optimal conditions, Bacillus suvtilis

M B
4% e 5H FRNN 48¢ AT FA
FoM 4Fe) ANE Eole E#E /Mt 2o 4F
o ol olgsle A3 TH FMEE T4 SHLY oh
e 94 549 980l glo) Al BaP Atz A
o] 8793 gl Aol

A MrE B4 AEY #F, 9, e ¢ ] F28F
B @AY, ngEo] Yiksts Ao
RE WLr2e 2dd BH 5, &7 /M, 355, 7lE
2459 R o188 T TF (AngKnaol At
(1-6). B-=-7F (Monascus sp.)o] AAsls &2 MAE UWEA
o) ZEI A FVsd pH HIE BALAGS il %}
T3 AR dEAH ATHS).

ol5 Mol B3 ATE 189570 Went(7,8)7F g2
B3\ A Monascus purpureus ZF°1E £ g F, 1960\
3ol Feldingo] o] #x2FE A4 g g MAZs AHs]
3} monascorubin®} monascin®] A3 Fxo} kA Al
o] WA HAoH, dAZA dHN MABE FA

X
a2
=

B

TCorresponding author. E-mail : suhsk@mail.tpic.ac.k,
Phone : 82-53-749-7202, Fax : 82-53-749-7201

(monascin?} ankaflavin), 2424 (rubropunctatin®} monascorubin),
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Table 1. Effect of various carbon sources on the production
of red pigment by liquid culture of Monascus rubber
KCTC6122"

Carbon source (5%)

Production of red pigment (O.Dsignm)

Rice powder 10.74
Wheat flour 8.67
Com starch 0.81
Soluble starch 0.99
Fructose 1.87
Maltose 1.96
Sucrose 1.04
Glucose 2.09

"The strain were cultured in the Lin’ medium supplement  with
various carbon sources. Red pigment assayed as described in
Materials and Methods.

Table 2, Effect of rice powder concentration on the
production of red pigment by liquid culture of Monascus
rubber KCTC6122"

Rice powder Production of red pigment
concentrations (%) (0.Ds1onm)
0.1 0.81
1.0 358
20 8.74
3.0 11.61
40 16.85
5.0 10.72
6.0 6.14

YThe strain were cultured in the Lin’ medium supplement with
various concentrations of rice powder. Red pigment assayed as
described in Materials and Methods.
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Table 3. Effect of various nitrogen sources on the
production of red pigment by liquid culture of Monascus
rubber KCTC6122"

Nitrogen source (0.15%) Production of red pigment (O.Dsionm)

NaNO; 20.82
(NH,)504 15.64
KNO; 6.17
NaNO; 18.22
Peptone 517
Soytone 3.25
Yeast extract 7.80
Malt extract 6.47
Casein 2.14

UThe strain were cultured in the Lin’ medium(rice powder 4%)
supplement with various nitrogen sources. Red pigment assayed as
described in Materials and Methods.

Table 4. Effect of NaNO3 concentration on the production
of red pi§ment by liquid culture of Monascus rubber
KCTC6122'

NaNOs concentration (%) Production of red pigment (O.Dsionm)

0.00 2.89
0.05 16.44
0.10 19.58
0.15 2447
0.20 32.15
0.25 28.55
0.30 25.14
0.35 2278
0.40 18.29
0.45 16.55
0.50 13.87

DThe strain were cultured in the Lin’ medium(rice powder 4%)
supplement with various concentrations of NaNQOs;. Red pigment
assayed as described in Materials and Methods.
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Table 5. Effect of various phosphate sources on the
production of red pigment by liquid culture of Monascus
rubber KCTC6122"

Phosphate source (0.25%) Production of red pigment (O.Dsipnm)

None 8.46
KH;PO;4 38.71
K;HPO4 36.29
NazH.PO4 40.29
(NH4);HPO4 6.84
NHH,PO, 4.39
NaH,PO, 34.25

"The strain were cultured in the Lin' medium(rice powder 4%,
NaNO; 02%) supplement with various phosphate sources. Red
pigment assayed as described in Materials and Methods.

Table 6. Effect of NaZHPO4 concentration on the production

of red pi%ment by liquid culture of Monascus rubber
KCTC6122'

Na,HPO; concentration(%) Production of red pigment (O.Dsionm)

0.00 9.17
0.05 18.44
0.10 20.96
0.15 2750
0.20 36.17
0.25 42.81
0.30 45.88
0.35 4351
0.40 37.76

UThe strain were cultured in the Lin’ medium(rice powder 4%,
NaNO; 0.2%) supplement with various concentrations of Na,HPOs.
Red pigment assayed as described in Materials and Methods.
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Table 7. Effect of MgSO4 concentration on the production
of red pigment by liquid culture of Monascus rubber
KCTC6122"

MgSO; concentration (%) Production of red pigment (O.Dsionm)

0.00 21.92
0.05 40.29
0.10 47.40
0.15 50.47
0.20 2131
025 16.14
0.30 10.07

"The strain were cultured in the Lin’ medium(rice powder 4%,
NaNO; 0.2%. Na,HPO, 0.3%) supplement with various concentrations
of MgSO,. Red pigment assayed as described in Materials and
Methods.
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Fig. 1. Effect of culture temperature on the production of
red pigment by liquid culture of Monascus rubber
KCTC6122. After strain were cultured in an optimum
medium at various temperature for 7 days on the shaker.
Red pigment assayed as described in Materials and
Methods. The optimum medium is composed of 4% rice
powder, 0.2% NaNQs, 0.3% Na,HPO; and 0.15% MgSO..
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Fig. 2. Effect of initial pH on the production of red
pigment by liquid culture of Monascus rubber KCTC6122.

After strain were cultured in an optimum medium at
various initial pH at 30T for 7 days on the shaker. Red
pigment assayed as described in Materials and Methods.
The optimum medium is composed of the same as Fig. 1.
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Fig. 3. Effect of shaking speed on the production of red
pigment by liquid culture of Monascus rubber KCTC6122.

After strain were cultured in an optimum medium at initial
pH 6.5 at 30T for 7 days on the shaker at various shaking
speed. Red pigment assayed as described in Materials and
Methods. The optimum medium is composed of the same as
Fig. 1.
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Fig. 4. Changes in production of red pigment of Monascus
rubber KCTC6122 upon culturing period. Optimum culture
conditions about temperature, initial pH and shaking speed
were 30T, 70 and 150 rpm. The optimum medium is
composed of the same as Fig. 1.

2 o

Monascus rubber KCTC 61225 o} &&ta] a1 wjds &

g Aalmel A o] AARS 3 wloF 279 3}
of ¥ AvE tew 2o 4Y TIIH ANsE A
Mol A wYg 21 BAYULE rice powder 4% A7,
AAYO2 NaNO;  02%, UAES=Z NaHPO,9 F=7}
0.3%, MgS0.9| 57} 0.15%% wf 714 %o 2 *—Hi A
Ae eItk vl &5 30T, %7) pH7} 65, A&
£TE 150 rpm, Wi A)7F 8 4 W HAM Axe] WAE
o] F#E 70298 /P TRt

>



116

10.

11.

12.

13.

. Wong,

2

L=

ret

. Yoshifnura, M, Yamanaka, S., Mitsugi, K. and Hirose, Y.

(1975) Production of Monascus-pigment
culture. Agri. Biol. Chem,, 39, 1789-1795

in submerged

. Lin, CF. and lizuka, H. (1982) Production of extracellular

pigment by mutant of Monascus Kaoliang sp. nov. Appl.
Environ. Microbiol., 43, 671-676
HC. and Bay, T.S.

antibacterial activity of fast neutron- and X-ray-induced

(1977) Pigmentation and

strains of Monascus purpures Went. Plant. Physiol.,, 60,
578-581

. Broder, C.U. and Koehler, P.E. (1980) Pigments produced

by Monascus purpures with regard to quality and quantity.
J. Food Sci., 45, 567-569

. Kim, CS, Rhee, SH. and Kim, I (1977) Studies on

production and characteristics of edible red color pigment
produced by mold(Monascus sp.). Kor. J. Food Sci
Technol., 9, 277-283

. Kim, HS., Kwak, HS., Yang, HS, Pyun, YR. and Yu,

JH. (1979) Studies on the red pigment produced by
Monascus sp. in submerged culture. Production of crude
pigment, physical and physiological characteristics. Kor. J.
Appl. Microbiol. Bioceng., 7, 31-32

. Nakazawa, R. and Sato, K. (1930) On the Monascus of

Taiwan the red seed of rice. J. Agric. Chem. Soc. Jpn., 6.
353-355

. Nishikawa, E. (1932) Studies on the biochemistry of mold.

The pigments of Monascus purpureus Went. J. Agric.
Chem. Soc. Ipn,, 8. 1007-1011

. Fielding, B.C., Haws, E.J,, Holker, J.S.E, Powell, ADG,

Robertson, A., Stanway, D.N. and Whalley, W.B. (1960)
Monascorubin. Tetrahedron Lett., 5, 24-30

Fielding, B.C., Holker, I1.S.E., Jones, D.F.,, Powell, AD.G,
Richmond, IW. and Whalley, W.B. (1961) The chemistry
of fungi. The structure of monascin. J. Chem. Soc., 10,
4579-4582

Manchand, P.S. and Whalley, W.B. (1973) Isolation and
structure of ankaflavin a new pigment from Monascus
anka. Phytochemistry. 12, 2531-2537

Haws, EJ., Holker, J.S.E, Powell, A.D.G. and Robertson,
A. (1959) The chemistry of fungi. The structure of
rubropunctatin. J. Chem. Soc., 8, 3598-3603

Hadfield, J.R., Holker, J.S.E. and Stanway, D.N. (1967)
The biosynthesis of fungal metabolites. The B-oxo-lactone
equivalents in rubropunctatin and monascorubrin. J. Chem.

14,

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

FAEAGHEHIA AUY ALE 2004)

Soc., 16, 751-754

Birch, AJ, Cassera, A, Fitton, D., Holker, J.S.E., Smith,
H., Tompson, G.A. and Whalley, W.B. (1962) Studies in
relation to  biosynthesis.  Rotiorin, monascin
rubropunctatin. J. Chem. Soc., 11, 3583-3587

Park, YH. (1997) Production of yellow and red pigments

conditions.

and

by  Monascus  purpureus in  culture
Soonchunhyang J. Nat. Sci., 3, 703-707
Johns, MR. and Stwart, DM. (1991) Production of
pigments by Monascus purpureus in solid culture. J. Indust.
Microbiol., 8, 23-29

Keisuke, T.,, Tomio, I, nobukazu, T., Hiroshi, O., Shirou,
A., Shouichi, T. and Yasue, N. (1992) Effect of mycelial
weight on  hypotensive activity of Beni-koji in
spontaneously hypertensive rats. Nippon Shokuhin Kogyo
Gakkashi., 39, 790-796

Carels, M. and Shepherd, D. (1977) The effect of different
nitrogen sources on pigment production and sporulation of
Monascus  sp. it submerged shaken culture. Can. J.
Microbiol., 23, 1360-1365

Lin, CF. (1973) Monascus sp. for pigment production. J.
Ferment. Technol., 51, 407-412

Evans, PJ. and Wong, HY. (1984) Pigment production
from immobilized Monascus sp. utilizing polymeric resin
adsorption. Appl. Environ. Microbiol., 47, 1323-1326

Lin, CF (1973) Isolation and cultural conditions of
Monascus  sp. the production of pigment
submerged culture. J. Ferment. Technol., 51, 107-114
Hiroi, T., Shima, T., Suzuki, T. Tsukioka, M. and
Ogasawara, N. (1979) Hyperpigment-productive mutant of
M. anka for solid biol. Chem., 43,
1975-1979

Kim, HS., Kwak, HS., Yang, HS,, Pyun, YR. and Yu,
JH. (1979) Studies on the red pigment produced by

Kor. J. Appl

for in a

culture. Agric.

Monascus  sp. in submerged culture.
Microbiol. Bioeng., 7, 23-30

Juzlova, P., Martinkova, L. and Kren, V. (1996) Secondary
metabolites of the fungus Monascus: a review. J. Ind.
Microbiol., 16, 163-170
Su.  Y.C.  (1983)
anka-pigments(Monascus-pigments). 11, 325-337

Lin, TF. and Demain, AL. (1991) Effect of nutrition of
Monascus  sp. on formation of red pigments. Appl.

Microbiol. Biotechnol., 36, 70-75

Fermentative  production  of

(H4 20049 1¥ 109, A9 20043 29 28¢)



