Food Engineering Progress
Vol. 16, No. 4. pp. 347~354 (2012.11)

TR

Food Engineering Progress

shtoltt. 53] fEluetld s dedd v FEf o= g

IS Ik LRSS E
A el e o)
7S, ThFeE AZS mA) Rk whol

OXHEHX[ oM 72| HHRF, monacolin K & MAMM SN
1A - QkEul! - 71342« ukgA
el zpetrh st wpol 9 Fatal, M Auhsta 94t el et shehl T et

Characteristics of growth, monacolin K and pigment production
by Monascus strains on plate culture

Kyungsun Kim, Junbae Ahn', Chang Sup Kim? and Youn-Je Park*

Department of Applied Bioscience, CHA University
'Department of Food Service Industry, Seowon University
’Department of Chemical and Biological Engineering, Hanbat National University

Abstract

The production of color pigments and monacolin K by Monascus strains were investigated on agar plates while mon-
itoring cell growth patterns. Thirty five different strains were collected and cultured on potato dextrose yeast extract
agar (PDYA), potato dextrose agar (PDA) and malt extract agar medea (MEA) at two different incubation temperature
conditions, 25°C and 30°C. The growth rates of most of strains were highest on PDYA medium, and hyphal growth
was faster at 30°C than at 25°C. Both red and yellow pigments were highly produced by high pigment-producing
strains on agar plate cultures. High pigment-producing strains produced less amount of monacolin K while low pig-
ment-producing strains produced much more monacolin K. Any citrinin was not detected from the monacolin K-pro-
ducing strains. These results imply that the selection of low pigment-producing strains cultured on agar plates could
be applied for primary screening of Monascus strains for preparation of red mold rice.
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Table 1. List of Monascus strains used in this study.

No. Species Strain name Recommended condition
1 Monascus ruber KCCM 60141 PDYAY, 24°C
2 Monascus perpureus KCCM 11832 MEA?, 26°C
3 Monascus perpureus KCCM 12002 PDAY, 24°C
4 Monascus perpureus KCCM 60170 MEA, 30°C
S Monascus perpureus KCCM 60461 PDYA, 24°C
6 Monascus perpureus KCCM 60462 PDYA, 24°C
7  Monascus perpureus KCCM 60016 PDA, 24°C
8  Monascus ruber KCCM 60167 PDA, 24°C
9 Monascus pilosus KCCM 60084 PDYA, 24°C
10 Monascus pilosus KCCM 60160 MEA, 26°C
11 Monascus ruber KCCM 11845 MEA, 30°C
12 Monascus perpureus KCCM 11847 MEA, 26°C
13 Monascus ruber KCCM 11876 PDYA, 26°C
14 Monascus perpureus KCCM 35473 MEA, 26°C
15 Monascus ruber KCCM 60142 PDYA, 24°C
16 Monascus perpureus KCCM 60168 MEA, 30°C
17 Monascus perpureus KCCM 60344 MEA, 30°C
18 Monascus pilosus KCCM 60399 MEA, 30°C
19 Monascus pilosus KCCM 60398 SDAY, 26°C
20 Monascus pilosus KCCM 60396 MEA, 26°C
21 Monascus perpureus KCCM 60169 MEA, 24°C
22 Monascus ruber KCCM 60392 PDA, 28°C
23 Monascus ruber KCCM 60394 SDA, 26°C
24 Monascus perpureus KCCM 60397 MEA, 26°C
25 Monascus ruber KCCM 60400 SDA, 30°C
26 Monascus ruber KCCM 60401 MEA, 30°C
27 Monascus perpureus KCTC 6121 PDA, 24°C
28 Monascus ruber KCTC 6122 PDA, 24°C
29 Monascus pilosus KACC 46219 PDA, 24°C
30 Monascus purpureus KACC 46221 CMAY
31 Monascus purpureus KACC 46222 PDA

32 Monascus ruber KACC 46224 PDA

33 Monascus ruber KACC 46225 CMA, 24°C
34 Monascus ruber KACC 46226 CMA

35 Monascus pilosus KACC 46319 PDA, 24°C

Y PDYA: Potato dextrose yeast extract agar medium
2 MEA: Malt extract agar medium

3 PDA: Potato dextrose agar medium

“ SDA: Sabouraud dextrose agar medium
9 CMA: Corn meal agar medium
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Table 2. Composition of media.

Media Ingredients

PDYA 2.4% potato dextrose broth(Difco), 0.5% bacto yeast extract(Difco), 2% bacto agar(Difco)

PDA 2.4% potato dextrose broth(Difco), 2% bacto agar(Difco)

MEA 1.5% malt extract broth(Difco), 2% bacto agar(Difco)

SDA 3% Sabouraud dextrose broth(Difco), 2% bacto agar(Difco)

CMA 1.7% corn meal agar(Difco)
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Fig. 1. Growth rates of Monascus strains in each medium.
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Mycelium diameter (cm) was measured after 8 days at both 25°C and
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Fig. 2. Growth characteristics of Monascus strain. (A) Typical
growth pattern in each medium at 25°C and 30°C of M. pilosus
KCCM 60084, (B) Reverse side of media cultured at 25°C and
30°C for 8 days by M. pilosus KCCM 60396, (C) Photographs
of front and reverse side of media cultured by M. ruber KCCM
60142.
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Fig. 3. Pigment production by Monascus strains. (A) Yellow pigment was measured as absorbance at 385 nm by spectrophotometer,
(B) Red pigment was measured as absorbance at 495 nm by spectrophotometer.
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Table 3. Monacolin K and citrinin production by Monascus strains on each medium.

PDYA PDA MEA
Strain Active monacolin K Citrinin Active monacolin K Citrinin ~ Active monacolin K Citrinin
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
M. ruber KCCM 60141 2.115 ND 1.220 ND 0.552 ND
M. perpureus KCCM 11832 NDV 10.643 ND 5.594 ND 5.217
M. perpureus KCCM 12002 ND 20.256 ND 5.776 ND 6.447
M. perpureus KCCM 60170 ND 0.484 ND ND ND ND
M. perpureus KCCM 60461 ND 4.037 ND 2.819 ND 4.614
M. perpureus KCCM 60462 ND 3.163 ND 1.316 ND 2.994
M. perpureus KCCM 60016 ND 9.303 ND 3.856 ND 4.518
M. ruber KCCM 60167 1.331 ND 0.565 ND 0914 ND
M .pilosus KCCM 60084 1.558 ND 0.204 ND 0.207 ND
M. pilosus KCCM 60160 1.806 ND 0.327 ND 0.114 ND
M. ruber KCCM 11845 ND ND ND ND ND ND
M. perpureus KCCM 11847 ND ND ND ND ND ND
M. ruber KCCM 11876 0.020 ND 0.020 ND 0.020 ND
M. perpureus KCCM 35473 ND 25.425 ND 9.546 ND 8.674
M. ruber KCCM 60142 ND ND ND ND ND ND
M. perpureus KCCM 60168 ND 20.826 ND 11.942 ND 10.459
M. perpureus KCCM 60344 ND ND ND ND ND ND
M. pilosus KCCM 60399 ND ND ND ND ND ND
M. pilosus KCCM 60398 ND ND ND ND ND ND
M. pilosus KCCM 60396 ND ND ND ND ND ND
M. perpureus KCCM 60169 ND 0.033 ND 0.033 ND 0.033
M. ruber KCCM 60392 ND ND ND ND ND ND
M. ruber KCCM 60394 6.192 ND 4.339 ND 1.5825 ND
M. perpureus KCCM 60397 ND 2.344 ND 0.825 ND 0.024
M. ruber KCCM 60400 ND ND ND ND ND ND
M. ruber KCCM 60401 ND ND ND ND ND ND
M. perpureus KCTC 6121 ND 18.212 ND 11.455 ND 6.067
M. ruber KCTC 6122 1.932 ND 0.620 ND 0.553 ND
M. pilosus KACC 46219 ND ND ND ND ND ND
M. purpureus KACC 46221 ND 9.317 ND 18.421 ND 13.468
M. purpureus KACC 46222 ND 14.628 ND 17.302 ND 0.120
M. ruber KACC 46224 2.655 ND 3.595 ND 1.404 ND
M. ruber KACC 46225 ND ND ND ND 0.089 ND
M. ruber KACC 46226 0.493 ND 7.050 ND 1.962 ND
M. pilosus KACC 46319 ND ND ND ND ND ND

YND ; not detected
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ANMe FAEQ! citrinin A HEFEHA] et o] H S
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B =Ro 22xEy FTEALAI(ZAWM I PI90709
003)9] A 9ef ofgt AFARe] AR2A A7) ALl 2
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