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Screening and Identification of Monascus Strain Producing Monacolin K

Eun Jung Kwak, Hyo Min Lee and Seong Il Lim'

Korea Food Research Institute, Gveonggi 463-746, Korea

Abstract

We had screened the Monascus strain capable of producing monacolin K dominantly among 29 Monascus
strains. Red yeast rice was prepared by culturing each Monascus sp. with 200 g of steamed rice (120°C, 20 min)
at 30°C for 10 days and drying at 80°C for 20 min. As a result, red yeast rice cultured by M. purpureus ATCC
16457, M. purpureus IFO 32316, M. purpureus IFO 32228, M. kaoliang ATCC 46595 and M. kaoliang ATCC 46596
produced lots of red pigment and monacolin K. An unidentified Monascus sp. showed the highest productivity
of red pigment and monacolin K among 29 Monascus strains. Its production of red pigment and monacolin K
was 1.3~-39 times and 2.4~ 8 times higher than other strains, respectively. Although the morphorogical characteristics
of unidentified Monascus strain were a little different from the typical M. purpureus, it was identified as
M. purpureus CBS 281.34 from the result of sequencing of ITS (Internal transcribed spacer) and 28S ribosomal

RNA (partial).
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Table 1. Strain names and addresses of 29 Monascus strains containing unidentified strain

No. Strain Address No. Strain Address
1 M. anka IFO 4478 16 " IFO 32317
2 " IFO 30873 17 " IFO 7537
3 M. pilosus IFO 4520 18 M. araneosus
4 " IFO 4480 19 M. fuliginosus IFO 4483
5 " IFO 8201 20 M. kaoliang ATCC 46592
6 " IFO 4521 21 " ATCC 46595
7 M. purpureus ATCC 6405 22 " ATCC 46596
8 4 ATCC 16427 23 M. ruber IFO 32318
9 " ATCC 16436 24 " ATCC 46598
10 " ATCC 48162 25 Monascus sp. ATCC 16437
11 " IFO 4489 26 " ATCC 16435
12 " IFO 32316 27 M. vitreus IFO 4532
13 u IFO 32228 28 M. purpureua IFO 4482
14 M. ruber IFO 9203 29 Monascus sp. Unidentified
15 " IFO 4492
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Table 2. Absorbance of the extract of 29 red yeast rices
fermented by 29 Monascus strains

Solvent
No. Strain" 80% 80% »
ethanol methanol Water
1 M. anka 560 5,58 0.36
2 ” 7.30 7.49 0.42
3 M. pilosus 0.01 0 0
4 " 0.01 0 0
5 " 0 0 0
6 " 0 0 0
7 M. purpureus 11.60 15.90 0.57
8 " 25.70 26.13 0.74
9 " 0.02 0 0
10 " 10.20 12.03 0.65
11 " 0.01 0 0
12 " 17.10 19.07 0.55
13 " 20.40 20.92 0.68
14 M. ruber 0.02 0 0
15 " 0.32 0 0
16 " 0.01 0 0
17 " 0.01 0 0
18 M. araneosus 0.07 0 0
19 M. fuliginosus 0.01 0 0
20 M. kaoliong 1.20 1.46 0.12
21 " 31.10 30.08 0.74
22 n 16.20 17.86 0.52
23 M. ruber 0.04 0 0
24 ” 15.90 19.74 0.66
25  Monascus sp. 0.06 0 0
26 4 10.00 11.57 0.70
27 M. vitreus 0.04 0 0
28 M. purpureua 0.03 0 0
29 Monascus (unidentified) 39.30 41.02 0.65

Absorbance was measured at 500 nm.
'“See the address of Table 1.
*Water for HPLC analysis was used.

25 26 27

28 29

Fig. 1. Red yeast rices prepared by culturing 29 Monascus strains.
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Fig. 2. HPLC chromatograms of monacolin K from standard
compound and red yeast rice prepared by culturing No. 12
and No. 29 Monascus strains.

A standard compound, B: red yeast rice prepared by culturing
No. 12 Monascus strain, C' red yeast rice prepared by culturing
No. 29 Monascus strain.

ble 3). o]e14] 12, 8, 10, 13, 22, 214 ¥ 59 .02 &
ek ¥l on o] &2 monacolin K &3-& 7+ 053, 0.25,
0.22,0.21, 0.15 g/100 gol e} 12, 8, 10, 13, 22, 21 &=L
A AT B T2 8 M purpuerusst M. kaoliang
£ vloFgt Zelglrt 299 =9 monacolin K &Hek2 M.
purpuerus®} M. kaoliang & v g $ R} = 2488}
=9kcl 3hH W v ¥ 352 monacolin K 832 M. ruber
ATCC 206573} M. ruber KCCM 60167-& wd of] vl ofFs) =)
23 F3ellA] 0.03 g2} 0.04 g/100 g(22), M. pilosus M-15

Table 3. Monacolin K contents in red yeast rices fermented
by Monascus strains selected

Monacolin K

1)
No. Strain (g/100 g red yeast rice)
1 M. anka 0.050
2 " 0.068
7 M. purpureus 0.074
8 " 0.253
10 " 0.220
12 " 0.532
13 " 0.220
20 M. kaoliang 0.007
21 " 0.146
22 " 0.209
24 M. ruber 0.107
26 Monascus sp. 0.098
29 Monascus (unidentified) 1.213

Y'See the address of Table 1.
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Fig. 3. Photographs of media cultured by M. purpureus CBS 281.34.
PDA: medium of potato dextrose agar, MEA: medium of malt extract agar, MEA-r: reverse side of medium of malt extract agar.
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Table 4. Levels of ITS (internal transcribed spacer) similarity between Monascus strain No. 29 and other strains

Similarity (%) Nucleotide differences

Strain Accession No.
M. araneosus 1AM 12152 AF458471
M. kaoliang ATCC 46596 AF451859
M. purpureus U18356
M. ruber ATCC 22080 ATF458470
M. pilosus ATCC 16364 AF451856
Penicillium brocae NRRL 31485 AFA434399

100 0/478
100 0/477
100 0/493
99.58 2/478
99.58 2/478
87.84 58/477

Table 5. Levels of 285 rRNA gene similarity between Monascus strain No. 29 and other strains

Similarity (%) Nucleotide differences

Strain Accession No.
AL purpureus CBS 281.34 AF222496
M. ruber ATCC 96218 AF 364984
M. pilosus ATCC 62949 AF364976
M. eremophilus ATCC 62925 AF365023
M. pilosus ATCC 16369 AF 365003
M. barkeri ATCC 16966 AF364933

100 0/540
100 0/540
100 0/540
99.81 1/540
99.81 1/540
99.81 1/540
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Fig. 4. Optical microscopic photographs of M. purpureus CBS 281.34.
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