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The Optimal Condition for the Production and Extraction of
Monacolin K from Red-Koji

Eun-Jung Kwak, Seong-Kwan Cha and Seong-Il Lim*
Korea Food Research Institute

The optimal condition for the production and extraction of monacolin K was reported. HPLC was used to
determine monacolin K a kind of metabolite of Monascus from red-koji made of Monascus purpureus CBS
281.34. After culturing Monascus in solid and liquid media at 30°C for 10 days, each of these were inoculated
with soybean, wheat, barley, waxy rice, and rice and cultivated at 30°C for 11 days. The production of monacolin
K was the highest (0.35 g/100 g) when cultured with rice. The yield of monacolin K in red-koji increased with
drying temperature and time according to the removal of water. Considering monacolin K content and the
degree of death of Monascus, red-koji was dried at 80°C for 60 min. Although monacolin K in red-koji was
mostly extracted by 80% ethanol, there was no difference in monacolin K between shaking for 1 min and
extraction for 0~24 hr after sonication for 7 mim. The extracted yield of monacolin K was the highest when the
ratio of red-koji and 80% ethanol was 1 : 9. Moreover, the production of monacolin K appeared to be parallel

with that of the pigment.
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Table 1. The effect of the culture condition on the monacolin K
contents (g/100g)"

Liquid culture Solid culture

Soybean 0.000+0.00” 0.000£0.00
Wheat 0.030+0.00 0.038+0.00
Barley 0.008 +0.00 0.004 £0.00
Waxy rice 0.001£0.00 0.002£0.00
Rice 0.289+0.03 0.354+£0.02

YMonacolin K was extracted after shaking for 1 min from the mixture
solution of 1 g of red-koji flour and 9 mL of ethanol.
YMean =+ standard deviation (n=2).
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Table 2. The effect of drying temperature and time of red-koji on the monacolin K contents

Drying condition Moisture (%) Monacolin K (g/100 g) Degree of cell growth
Control? 58.22+0.35% (41.78)* 0.199+0.01 +++9
80°C, 20 min 37.13+£0.23 (62.89) 0.255+0.01 (0.299)> =+
40 min 22.60x0.18 (77.40) 0.298 £0.02 (0.368) +
60 min 10.94 £0.05 (89.06) 0.354£0.02 (0.424) -
100°C, 20 min 21.57+0.13 (78.43) 0.280£0.01 (0.373) -
40 min 9.38 £0.07 (90.62) 0.330£0.02 (0.431) -
60 min 4.5410.05 (98.46) 0.368 £0.03 (0.455) -

YMonacolin K was extracted after shaking for 1 min from the mixture solution of 1 g of red-koji flour and 9 mL of ethanol.

?Control was used the red-koji prepared immediately without drying.
Mean * standard deviation (n=2).

“Dry weight basis of red-koji (%).

IValues of monacolin K calculated as the dry weight basis.

4; grown, -; not grown.

ol A% S Monascus purpureus CBS 281.34= H.
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Fig. 1. Effect of solvent on monacolin K contents from red-koji.
Monacolin K was extracted after shaking for 1 min from the
mixture solution of 1 g of red-koji flour and 9 mL of solvent. Each
value is the mean for two replicates, and the vertical bars indicate
standard deviations.
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Table 3. The effect of extraction method and time on monacolin

K contents (g/100 g)
Extraction time Immediate Extraction after
(hr) extraction” sonication®
0 0.354£0.02% 0.350+0.02
3 - 0.354£0.02
6 - 0.370+0.03
12 - 0.370+0.02
24 - 0.370+£0.04

DMonacolin K was extracted after shaking for 1 min from the mixture
solution of 1 g of red-koji flour and 9 mL of ethanol.

PMonacolin K was extracted after sonication for 7 min from the
mixture solution of 1 g of red-koji and 9 mL of ethanol.

¥Mean + standard deviation (n=2).
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Fig. 2. Effect of ethanol concentration on monacolin K contents
from red-koji.

Monacolin K was extracted after shaking for 1 min from the
mixture solution of 1 g of red-koji flour and 9 mL of each ethanol
solution. Each value is the mean for two replicates, and the vertical
bars indicate standard deviations.
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Fig. 3. Effect of ratio of 80% ethanol and red-koji on monacolin
K contents.

Monacolin K was extracted after shaking for 1 min from the
mixture solution of red-koji flour and 80% ethanol with 10, 20 and
40 times which were the ratios between red-koji and 80% ethanol.
Each value is the mean for two replicates, and the vertical bars
indicate standard deviations.
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Fig. 4. Pigment extraction according to ethanol concentration.
Pigment was extracted after shaking for 1 min from the mixture
solution of 1 g of red-koji flour and 9 mL of each ethanol solution.
Each value is the mean for two replicates, and the vertical bars
indicate standard deviations.
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