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Pigment Content in Meju Fermented by a Monascus Species
with Different Materials
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Abstract

The pigment content in meju fermented by a Monascus species with different materials was studied. The
relations between growth of M. pilosus and pigment production were positive and the correlation coefficient
associated with this relationship was determined to be : r = 0.9879. Pigments produced by M. purpureus and
M. pilosus were composed of 9 and 8 bands, respectively. One kind of them was yellowish, whereas the others
were reddish. Total pigment levels in rice meju fermented by M. purpureus and M. pilosus were 335.25 and
1428.90 ng/g, respectively. Pigment levels in the mejus fermented at 30°C showed higher than those at 20 and
40°C. The order of pigment content in meju was polished rice > germinated brown rice > wheat > brown rice
> waxy brown rice > germinated waxy brown rice. Pigment production by M. pilosus was higher than that of
M. purpureus. Pigment content in rice meju prepared by adding 109 seed culture was highest, and pigment content
of granulated rice was higher than that of powdered rice. Pigment production was not desirable in soybean
meju fermented by seed culture, whereas the pigment levels in meju by adding 10% powdered rice and 10%
powdered rice seed meju increased by 23.0~75.0 pg/g.
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Fig. 1. Absorbance spectra of the pigment in 95% ethanol
from rice meju fermented by Monascus pilosus KCCM 60084.
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package social science, version 7.5)% ¢|434 Duncan’s
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Fig. 2. Changes in pigment contents and viable cells number
of Monascus pilosus KCCM 60084 in rice meju during fer-
mentation at 30°C.

All values are mean®SD of triplicate experiments.
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Fig. 3. Relationship between pigment contents and viable
cells of Monascus pilosus fermented for 12 days at 30°C.
Content of pigment (ng/g meju)=168.72 log CFU-674.02, r=0.9879.

Table 1. Contents and Rf values” of the pigments produced
by Monascus purpureus KCCM 11832 and Monascus pilosus

KCCM 60084 (ng/g meju)
Monascus Monascus

Band Mealm }?f Color purpureus pilosus
no: vaies KCCM 11832 KCCM 60084

1 0.06 red 16.95" 101.3

2 0.23 red 12.20 93.8

3 0.36 red 12.00 205.0

4 0.45 red 10.80 182.5

5 0.58 red 49.20 287.5

6 0.68 red 68.40 438

7 0.78 red 23,68 1125

8 0.88 red 23.30 -
9 0.97 yellow 118.72 402.5
Total 335.25 1428.9

TLC systems: plates, silica gel Fass; solvent, chloroform : meth-
anol : water (65:25:4, v/v).
?Values are mean*SD of triplicate experiments.
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& ol &g tholalm| v 0| Bul 2 Eofr). Bl F FF BF
ol A Mg v >told v >E >3 v > H3 v >ato}
Fv) M2 et on], A ageke] 7hak F& wiu|of A
= M. pilosusE A& A9 WS 28} 1200 ug 28 M.
purpureus®l ¥]8}e] 3.8ulv} Zgkc}. Kim(26)-2 Monascus
sp.o] AEAANHLE a-amylased et & o S
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Fig. 4. Effect of temperature on pigment contents of various
meju fermented by Monascus purpureus KCCM 11832 for
10 days.

PR, polished rice meju; WH, wheat meju; BR, brown rice meju;
WBR, waxy brown rice meju; GBR, germinated brown rice meju:
GWR, germinated waxy brown rice meju. Values are mean® SD
of triplicate experiments and the different letters on the bars (a~c)
of the same materials and different temperature, and on the bars
(A~E) of the same temperature and different materials indicates
significant differences at p<0.05.
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Fig. 5. Effect of temperature on pigment contents of various
meju fermented by Monascus pilosus KCCM 60084 for 10 days.
Abbreviations are the same as described in Fig. 4. Values are
mean £ SD of triplicate experiments and the different letters on the
bars (a~c) of the same materials and different temperature, and
on the bars (A ~E) of the same temperature and different materials
indicates significant differences at p<0.05.
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Table 2. Effect of particle type on pigment content in polished
rice meju fermented by Monascus pilosus KCCM 60084 at
30°C for 10 days

. Particle Pigment content
Strains .
type (ug/g meju)
Monascus purpureus whole 310065
KCCM 11832 powder 135+25°
Monascus pilosus whole 1200.0x12.5%
KCCM 60084 powder 16.0+35°

Dyalues are mean=SD of triplicate experiments and the dif-
ferent letters in the same columns (a, b) indicates significantly
different at p<0.05.
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Fig. 6. Effect of starter concentration with Monascus pilosus
KCCM 60084 on pigment content in rice meju during fermen-
tation at 30°C.

All values are mean®tSD of triplicate experiments.



Monascus® &3ol& o] 43 w8 Aol o3 Ya@F 1051

= 24 A7A = A A 2Fe] 200 ug ©]3HE ebdigl

Masaaki 5(11)-& Monascus sp. 34032} A2 Ad5& =
Agh Ao A Fullokd g FAbulof 6% (v/w)E Al A3}
o 32°CellA] 8U 7t wjokgto g M ML FHAE v}
gt st Juzlova@) e 49 A -2 ullx] 9
E5, AHET, ok 5] 3 7 ol mebA debxlich
I kel

2o M=o} Mozt

M. purpureus®t M. pilosus®] ZvjeFl & £ I3 Fo
10% (v/w) = Al A F3to] 30°Cell ] 83U 7 whF3l & wie]
A 4 QA8 Table 33 Z). F W52 A4 AL 0
F 28t} 050~0.60 pg o2 A vl ot} ol gt A=
M. purpureus?}t M. pilosus®} HA| o] U7] o f-o.5 gt
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10% (w/w) 1A A7}k 5 44719} B 8hAl v F 2 10%

Table 3. Pigment content in soybean meju fermented by
Monascus purpureus KCCM 11832 and Monascus pilosus
KCCM 60084 at 30°C for 8 days

Pigment content

Strain (ug/g meju)
Monascus purpureus KCCM 11832 0.50+0.05*"
Monascus pilosus KCCM 60084 0.60+0.05"

YValues are mean+SD of triplicate experiments and the dif-
ferent letters (a, b) in the same columns indicates significant
differences at p<0.05.
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Fig. 7. Effect of addition amounts of rice powder in the soy~
bean meju on pigment content produced by Monascus pur-
pureus KCCM 11832 and Monascus pilosus KCCM 60084 at
30°C for 8 days.

Values are mean + SD of triplicate experiments and the different
letters on the bars (a—~c) of the same microorganisms and different
concentrations, and on the bars (A, B) of the same concentrations
and different microorganisms indicates significant differences at
p<0.05.
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Fig. 8. Effect of seed rice meju in soybean on pigment con-
tent produced by Monascus purpureus KCCM 11832 and
Monascus pilosus KCCM 60084 at 30°C for 8 days.
Values are mean* SD of triplicate experiments and the different
letters on the bars (a~c¢) of the same microorganisms and different
concentrations, and on the bars (A, B) of the same concentrations
and different microorganisms indicates significant differences at
p<0.05.
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