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Antimicrobial Effect of Monascus Strains Isolated from Ang-Khak

Chun-Sun Ryu, Young-Bae Kim and Han-Joon Hwang*
Department of Food Technology, Korea University, *Department of Food and Biotechnology, Korea University

ABSTRACT - Total 29 Monascus strains were isolated from Ang-Khak and 4 of them were
selecte based on the relative intensity of soluble red pigment and growth rate. The optimum
growth temperature of all the selected isolates was 32.5°C on malt extract agar(MEA) plate. The
optimum growth pH was 5.0 on czapek yeast extract agar plate, while it was pH 6.2 or 6.5 on
MEA plate. Isolate No. 116, especially, showed the strongest antimicrobial activity aganist Ba-
cillus subtilis and Staphylococcus aureus but much less aganist Escherichia coli and En-
terobacter aerogenes. The maximun antimicrobial activity of isolate No. 116 against St. aureus
was achieved at initial pH 5.3 on rice extract broth. The acitivity was increased with increasing
amount of culture broth concentrate of isolate No. 116.
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Fig. 1. Effect of temperature on growth of Monascus iso-
late No. 116 on MEA plate.
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Fig. 2. Effect of pH on growth of Monascus isolate No.
116 on a) MEA and b) CYA plate.
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Table 1. Antimcrobial effect of culture broth concentrates 3

of Monascus strains isolated Angkak A and B on [
E. coli, Ent. aerogenes, B. Subtilis, St. aureus
(inhibition zone diameter (mm))
Media Isolate  dmount of culture broth concentrate
No. 901 002 003 004 005 £ 20
A) REB 114 - - - 7.0 8.0 g
16 - - - - - g
223 - 120 130 140 150 ©
227 - - - - - .l I
MEB 114 - 8.0 8.5 9.0 10.0
116 7.5 8.5 8.5 9.0 10.0
223 - 7.5 8.5 9.0 9.5
227 - - - 7.5 8.5 1\
B) REB 114 - - - - - 0 ¥ L . .
116 _ _ _ _ _ 0 12 24 36 48 60
223 _ _ _ _ _ Incubation Time (h)
227 _ _ - _ — Fig. 3. Effect of Monascus isolate No. 223 culture broth
MEB 114 - - - 7.0 8.0 concentrate on growth of E. coli.
116 _ _ 70 8.0 8.0 w —u: control A—A: 0.1 m/
223 - - 70 75 8.0 v—v:05m/ 0—<O: 1m/
227 - - 75 80 85
C) REB 114 = 170 17.0 * * 2
116 - 180 210 * *
223 - 170 150 * *
227 - 170 150 * *
MEB 114 - - - 8.0 100
116 8.5 9.0 90 150 200
223 - 6.5 130 125 150 E
2 - - 160 180 S 1
D) REB 114 - - - 90 90 o
116 - - - 90 85 °©
223 7.0 7.0 8.0 8.5 9.0
227 - - 7.0 8.0 9.0
MEB 114 - - - - -
116 - 7.5 9.5 10.0 120
223 - - 7.5 9.0 10.0
227 - 75 100 110 0B-aet" ” - - "
A), B), C), D): test organisms incubation Time (h)
A) Escherichia coli B) Enterobacter aerogenes Fig. 4. Effect of Monascus isolate No. 227 culture broth
C) Bacillus subtilis D) Staphylococcus aureus concentrate on growth of Ent. aerogenes.
REB: Rice extract broth MEB: Malt extract broth 8 —m: control A—A: 0.1 m/

—: no-inhibition; *: not-tested v—¥:05ml 0—<C: 1ml

aerogenese] iSIAE Fig. 4sh o] ¥EF No.227 41 ADTS) Aash Al STEdE A gl Aoz
gae W F 12ARRE o8y 4ol Husle ek
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Fig. 5. Effect of Monascus isolate No. 116 culture broth
concentrate on growth of B. subtilis.
u—n: control A—A: 0.1 m/
V—05m o—o: 1ml
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0 12 24 B 48 60
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Fig. 6. Effect of Monascus isolate No. 116 culture broth
concentrate on growth of St. aureus.
u —um: control A—A: 0.1 m/
V—V¥:05ml o—<: 1 ml
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62 St. aureusoll 3] 225 No. 116 A|H N &7} =
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o] At

o]4+o] DTel| 93 Ao M= F&|F No. 1162 B. sub-
tilis, St. aureus®) 3 W 517t FolT =15 AAF
#}g Jehyon, 2e]3F No. 2239 E. colief thdt A%
g ase JAE. waks ADT, DT F A|d A7} A
o] Ak 238 JeliSS 9§ USich

H{A=T| pHIt St. aureusOf CHEH EFRATIOI OlXlE
= Ed

Al Z o) WEAt vl S 228 St aureusol] o3t F A}
g 9 AR AES 98 REB 2 MEB9] 7]
pHE 223t 42 2|5 No. 116 A|FHe] ADT A7},
Table 20| A] B 50| REB Al@ o] &3l7} MEB A 949
AR AMF R 244 ARE BT drEAE
Al ojzko] Frlgtel upet F718he 432 B3t REB
oA A& AlFdo) 4ol 7] pHY} 5.3UW 7VF &
TR Few, pHIF FUMEFE O AnE 7gase
Aee By}

3, MEBO| 4] w8 A $oll= 7] pH7L 6.5¢ o 3}
TEH7} T A e Aol AxE B . o) Fig. 2]

Table 2. Effect of initial pH of Monascus isolate No. 116
culture broth concentrate on the antimicrobial
activity on St. aureus

(inhibition zone diameter(mm))

amount of pH
Media  culture broth
concentrate(mfy >0 33 56 59 62 65
REB 0.01 9 9 - - - -
0.02 12 15 9 9 8 9
0.03 15 19 13 13 9 10
0.04 17 20 15 13 12 11
0.05 18 21 16 15 15 15
MEB 0.01 - - - - - -
0.02 R - _ _ 9
0.03 8 - — — - 12
0.04 0 7 - - - 13
0.05 13 8 8 8 - 13

REB: Rice extract broth MEB: Malt extract broth

~: no inhibition
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Fig. 7. Effect of addition amount of Monascus isolate No.
116 culture broth concentrate on growth of St. au-
reus. This culture broth concentrate were pre-
parated from culture incubated at initial pH 5.3
on rice extract broth.
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