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Optimal Conditions for Production of Water-soluble Monascus Natural Pigments by Monascus pur-
pureus MK2. Jeon, Chun-Pyo, Jung-Bok Lee, Sung-Yeon Choi, Oh-Seuk Lee', Chung-Sig Choi?, and

Gi-Seok Kwon*.

"School of Bioresource Sciences, Andong National University, Andong 760-749, Korea,

2Institute of Agricultural Science and Technology, Kyungpook National University, Daegu 702-701, Korea,
3HansBio Co., Bl center303, Andong National University, Andong 760-749, Korea — The optimum cultural con-
ditions for production of Monascus natural pigment by Monascus purpureus MK2 were investigated in sub-
merged culture. This strain was showed the maximum production of monascus natural pigment in the optimal

medium of 3.0% wheat flour, 0.15% NaNOQOs,

0.2% K HPO, and 0.05% MgSQO4-7H,0, at pH 7.0. The maxi-

mum production of this pigment was achieved at 30°C for 7 day cultivation under 130 rpm shaking. At opti-
mal condition, Monascus purpureus MK2 produced 29.10, 36.84 and 48.92 units of yellow, orange and red

pigment, respectively.
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Table 1. Effect of various carbon sources on the production of
the water-soluble monascus natural pigments by Monascus pur-
pureus MK?2 in submerged culture

Production of Monascus Pigment

Carbon source (unit) Red/
(3%) Yellow
Yellow  Orange Red

Sucrose 0.69 0.57 0.39 0.57
Maltose 8.27 2.68 1.64 0.20
Glucose 1428 4.74 291 0.20
Rice flour 10.52 7.58 7.64 0.73
Barley flour 7.97 7.24 7.87 0.99
Soybean flour 2.69 1.87 1.72 0.64
Wheat flour 11.78 14.37 14.53 1.23
Buckwheat flour 10.37 11.28 13.68 1.32
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Table 2. Effect of wheat flour concentrations on the production
of the water-soluble monascus natural pigments by Monascus
purpureus MK2 in submerged culture
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Table 3. Effect of various nitrogen sources on the production of

the water-soluble monascus natural pigments by Monascus pur-
pureus MK2 in submerged culture

Wheat flour Production of Monascus Pigment
. : Red/
concentration (unit)
) Yellow
(%) Yellow Orange Red
0.0 0.41 0.38 0.20 0.49
1.0 3.79 3.15 3.35 0.88
2.0 6.91 6.90 7.28 1.05
3.0 14.97 14.37 15.71 1.05
4.0 6.77 8.35 8.48 1.25
5.0 3.77 5.35 5.33 1.41

Nitrogen source Production of Monascus Pigment (unit) Red/

(0.15%) Yellow Orange Red Yellow
Malt extract 6.22 3.22 2.94 0.47
Yeast extract 9.07 7.78 8.63 0.95
Peptone 4.59 3.24 343 0.75
NaNO; 15.16 15.81 17.72 1.17
KNO; 9.64 9.29 10.76 1.12
NH,4CI 4.43 2.56 2.14 0.48

(NH4),804 3.15 1.57 1.25 0.40
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Table 4. Effect of NaNO; concentrations on the production of
the water?soluble monascus natural pigments by Monascus
purpureus MK2 in submerged cuiture

NaNOs Production of Monascus Pigment
, . ; Red/
concentration (unit)
) Yellow

(%) Yellow Orange Red
0.00 5.68 2.18 1.97 0.35
0.05 5.76 3.50 3.62 0.63
0.10 6.58 5.94 6.78 1.03
0.15 17.17 17.63 19.29 1.12
0.20 7.88 8.10 10.02 1.27
0.25 7.44 7.90 9.80 1.32

o ulA= qlabd ] IS ZAFE] $13Fe] 3.0% wheat
flour, 0.15% NaNOs, 0.1% MgSO4 7TH,0F F-A € 7= uj
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12H,02] 2% QAHAE 0.25%wivEA st wjokes
30°Cel| A 130 rpmeE. Ae} whekaleict. o A7}, Table 5
o} Zo] KoHPOLE AHE3tR S o 84 T4l
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unit® 7hA EA vebg s, o o302 % NayHPO,-
12H,07} A4 A% o] #8het. o218k 23 Jeon 5(5]
I Seo 5[28]°] AT Monascus purpureus X Monascus
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slgdv}. L A3} Table 63 7ol K,HPO, 5=7F 0.2%Y
yellow, orange Y red 4 422] AJAbo] 18,58, 18.78, 23.38
umnit2 7H T 4] e Hepgle, 0.25% o
o) RTS8 FFAES) A ARE
S Slgiet. olsh e A% m]Fo] £ ) potassium oL

Table 5. Effect of various phosphate sources on the production
of the water-soluble monascus natural pigments by Monascus
purpureus MK2 in submerged culture

3= phosphate o]2-o] 31 gl A& 52 why oz F=A)
2x0] Aol Feddlar, F=70) ASelle QA sxabe) 2
83l 7 olAte] Tl 238 Aae) AAS A
71e ALo2 A7

MgSO4-7H,0 =Z0f o|st st

u| A T A2 o A Eeke] FAAE AR
2R E5R= MgS0,4 TH,02] 5500l WS Monascus purpureus
MK28| 84 = HAM L] Aol vXe of3Fe 24}
8171 $18 3.0% wheat flour, 0.15% NaNO;, 0.2% K>HPO,
2] 7% w=)o) MgSO; TH:0% 0.05~0.2%(w/v 7} 87}
sled A4 YA 5-E ZARSITH L AT, Table 73 7o,
MgSO,-7H,08] 557} 0.05%Y " yellow, orange % red
A o] AAke] Zhzt 17,79, 20.24, 24.77 units 71 B2 A
A& eI ol=lgl Ao F719FE MgS0O, TH0
£ 0.05% A7dE o e AAsel 7bg widte
Lee[18]9] E29} U =]3}]2m, MgSO,-7H,02] F=7}
0.25%% = Aaxe] Aol FUe Jeon S[519] H e}
A7 s=elA v ztelrt olsd=t. ¥, MOt A7t
g Aol 71 2 o] S HdvHe Kim 5[17]

o Bmele g A dephsle.

220 o8t dgt

Monascus purpureus MK29) 584 3= A A4k

Table 6. Effect of K;HPOy4 concentrations on the production of
the water-soluble monascus natural pigments by Monascus
purpureus MK2 in submerged culture

K,HPO, Production of Monascus Pigment
. . Red/
concentration (unit)
s Yellow

(%) Yellow Orange Red
0.00 10.58 10.42 11.64 1.10
0.15 10.70 11.28 14.36 1.34
0.20 18.58 18.78 23.38 1.26
0.25 17.35 16.67 20.40 1.18
0.30 16.46 15.74 18.99 1.15
0.35 11.47 7.65 11.46 1.00

Table 7. Effect of MgSO4 7H,0 concentrations on the
production of the water soluble monascus natural pigments by
Monascus purpureus MK2 in submerged culture

Production of Monascus Pigment

Phosphate source (unit) Red/

(0.25%) Yellow
Yellow Orange Red

NH4H,PO4 8.91 5.65 522 0.59

K,HPO, 17.48 18.28 23.03 1.32

KH;PO4 10.71 10.60 12.11 1.13

NaH,P04°3H,0 13.43 12.56 13.78 1.03

Na,HPO4-12H, 0 17.09 18.18 21.29 1.25

MgS0,-7H,0  Production of Monascus Pigment
. ; Red/
concentration (unit)
0 Yellow
(%) Yellow Orange Red
0.00 9.80 8.92 9.40 0.96
0.05 17.79 20.24 24,717 1.39
0.10 15.47 14.04 16.03 1.04
0.15 13.89 12.62 14.69 1.06
0.20 12.16 12.56 13.88 1.14
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#H SRR 35°C ool ANjae] AJate] §43] st
AL Ao x93 Fo2 3t AR A, o
et A WSS A7 26~36°CE 24 3te] vt
Az A AL 30~32°Col A 7P 731 vke Kim
Z[1619) A2} Juzlova S[7]9] A A u) koA Monascus
sp. TFE9) wioke = W7} 25~37°Colw] 1 F 71 A
gt 2571 30°CH S wel 2ol dAS, Aa Ak
< $13k A=l gk ZARIA 30°CAM 7HF w2 A
2 AES BATRE Jeon S{517 Lee[18]18] Ao} U]
it

Z7| pHeY A&t

wj2]2] Z7] pHell W& Monascus purpureus MK28] 4~
44 T3 AN ASE A $18ke] 3.0% wheat
flour, 0.15% NaNOs, 0.2% K,HPOy, 0.05% MgSOs 7H,0
E 7R uiR= sk, 27] pHE 5.0~8.09F 0.5 w2 =
Asled 597F 30°C, 130 rpm o2 Ak wjokslgin}. 1 A3
%27] pHE 7.0% 39S o yellow, orange ¥ red A7}
30.13, 37.15, 48.0124 7} &2 40 AASS Yehy
eh(Fig. 2). 271 pHE 7.5 o) 35& 7-fell= A
A0] Arbgo] #AAF) A3E S o 4 Ut ol=8t A
+ Yoshimura %[31]°] ®.313 A pH2} Jeon S[5),

300

Production of
monascus pigment (Unit)

00 ; .

20 25 30 35 40
Culture temperature (T)
-O— : Red, -®~: QOrange, —-&- : Yellow
Fig. 1. Effect of culture temperature on the production of the

water-soluble monascus natural pigments by Monascus pur-
pureus MK2 in submerged culture.

Lin[20], Su[27P} A2 AAK] 34 pH7} 6.00lek= B ale}
F2F sld o, 27 pH 450014 e A4 YAHE H
H= Chang 52} A¥el= 23t

Hiek AjZtel A&

Monascus purpureus MK22] vl SFA|7hol| W2 84 £
= AN TS TARE) $isked 2A A9} 24wl
Fx7Isle A wiekabEa Aae] S-S AR A Fig.
33} Zro] wick 297 = M4Ane] Ao} A9 o] FeR]A| o
kem, 49 o] FHE] A Stk S eI
o Hd ) M AT e wEAI 7Y 7be|Sl e
o, I F2E 543 e A-273 HHu e 4]
ZhllA Ak 4= ole Fde] F544%E yellow, orange
9 red A7} Z47F 29.10, 36.84, 48.92 unite] o2 ve}
ot o]#g Ao olu] MEE Jeon S[5]9] Bl
Monascus purpureus ¥ o\ -2} W w3}ol-& = A2 A

500

8 1]
) )

8
)

Production of
monascus pigment {(Unit)

o
)

o
o

o
o

55 60 65 70 75 80
Initial pH
-0~ : Red, —®—: Orange, —A&~ : Yellow
Fig. 2. Effect of initial pH on the production of the water-solu-

ble monascus natural pigments by Monascus purpureus MK2
in submerged culture.

Production of
monascus pigment (Unit)

2 3 4 5 6 7 8 9
Culture time (days)

-0O- ! Red, -~ ®- ! Orange, -A- : Yellow

Fig. 3. Effect of culture times on the production of the water-
soluble monascus natural pigments by Monascus purpureus
MK2.



OPTIMAL CONDITIONS FOR PRODUCTION OF WATER-SOLUBLE MONASCUS NATURAL PIGMENTS BY MONASCUS PURPUREUSMKZ2 255

o] o Ligel Folal A& o 4 qlglon], F wlo 7R
7o) E3her Aol e} BEHCR S84 T A
£ T 5 AL A2 D] FF AT} A% A
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2 o

Monascus purpureus MK2ZE- o]-83)od 84 = A4
A A ARS8 A w2 Adel e Q7 A, =AY
2.2 wheat flour 3.0% 7}, AAYL=E NaNO; 0.15%,
QA2 2 K,HPOLS 57} 0.2% 2 MgS0,-7H.08 %5
=7} 0.05%Y W 71 B 84 B AN S
vebisie. =3t wjekeEE 30°C, 27] pH7F 7.0, Ae<:
X130 rpm ' wiCKAIZE 7Y A W 84 B AN A
o] YAso 1w FEe] A=l 312 unit(’%”‘l]), 1.87 unit
&&FA), 1.77 unitZA)ell w8l 22 9.33, 19.70, 27.644)
2 29.10 unit@EHA), 36.84 unit(L&FA]), 48.92 unit(H4Y)
27 22 a8 = AR XS Vel

“Atel 2

E A7 AAEERFEA] vte] A7 e/ g AR #hat
A (B03-11-03)] Aol &3t IJ7-ZH )] dFo|n], ofol 7}
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