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Isolation and Chemical Characterization of Yellow Food Pigments
from Monascus Purpureus
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ABSTRACT — The isolation and chemical characterization of yellow food pigments from
Monascus purpureus were studied according to the compositions of media. Monascus yellow pig-
ments were isolated and purified by solvent fractionation, silicagel column chromatography,
TLC and HPLC. The retention time of Monascus yellow pigments isolated by HPLC was respec-
tively 5 min(I) and 9 min(II) at the yeast malt extract agar(YMA) media and was respectively 4.6
min(IIT), 5 min(I) 5.7 min(IV), 8.3 min(V), 9 min(I) and 10.7 min(VI) at the malt extract agar
(MEA) media. The structure of monascin(l), ankaflavin(II), 6,11-dihydrorubropunctatin(IIl), 6,11-
dihydromonascorubrin(V) and unknown compounds(IV, VI) was elucidated by EI-Mass, H' and
C® NMR, UV-visible spectrometer. Therefore, it was suggested that 6,11-dihydrorubropunctatin
(III) and 6,11-dihydromonascorubrin(V) are new intermediates of Monascus yellow pigments.
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Table 1. Composition of agar medium(pH 6)

YMA medium MEA medium
Malt extract 20g Malt extract 20g
Pepton 15g Pepton 15¢g
Yeast extract 3g Agar 15g
Glucose 20¢g Distilled water 1L

Agar 15g
Distilled water 1L

Table 2. HPLC conditions for isolation of yellow food pig-
ments

Column: Cosmosil C18(4.6X 250 mm)

Preparative Shimpack ODS(20X 250 mm)
Mobil phase: methanol/water=80/20
Flow rate: 1 m//min

8 mi/min
Detector: 400 nm at UV-Visible
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Fig. 1. HPLC chromatogram of Monascus yellow pig-

ments at the /'YMA media(A) and MEA media(B).
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Table 3. H' and C" NMR of Monascus yellow pigments
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I and II (Peaks of 5 min and 9 min)

Il and V (Peaks of 4.6 min and 8.3 min)

3c(ppm) 8.(ppm) 8y(ppm)
2 160.6
3 103.3 5.43(1H, s) 5.41(1H, s)
4 114.0
5 29.7 2.35-2.49(1H,dd,11.6,17.6Hz) 5.98(1H, s)
2.69-2.75(1H,dd,4.4,17.6Hz)
6 43.0 3.16-3.31(1H,ddd,4.4,11.6,13.2Hz) 3.84-3.89(1H,d,12.3Hz)
7 83.2
8 189.9
9 150.9
10 63.9 4.69-4.74(1H,d,12.6Hz) 7.35(1H, s)
5.03-5.93(1H,d,12.6Hz)
2-1 124.4 5.87-5.93(1H,d,15.3Hz) 5.92-6.01(1H,d,15.3Hz)
2-2 135.5 6.47-6.54(1H,qd,6.9,15.3Hz) 6.44-6.58(1H,qd,6.9,15.3Hz)
2-3 18.5 1.85-1.89(3H,d,15.3Hz) 1.89-1.93(3H,d,15.3Hz)
11 54.9 3.63-3.68(1H,d,13.2Hz) 3.72-3.76(1H,d,12.3Hz)
12 169.6
7-1 17.7 1.44(3H,s) 1.44(3H,s)
11-1 202.5
R -CH,(CH,),CH,(Monascin) -CH,(CH,),CH,
-CH,(CH,);CH,(Ankaflavin) -CH,(CH,);CH,
monascin(})

P i e

6,11-dihydromanascorubrin(V)

Fig. 2. H' NMR spectrum of monascin(l) and 6,11-dihydromonascorubrin(V).
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Monascin{l) R = n-CsHn
Ankaftavinll} R = n-CrHss

o 6,11-Dihydrorubropunctatin(!lf) R = n-CsHn
6,11-Dihydromonascorubrin(V) R = n-C7H1s

o] Rubropunctatin R = n-CsH11

Monascorubrin R = n-C7H1s
Fig. 3. Chemical structures of Monascus yellow and red
pigments.
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