J. Korean Soc. Food Sci. Nutr.
30(5), 526 ~833(2001)

,
Uzs' - 2
SRSl

Effect of Monascus Koji on the Fermentation and Quality of Kimchi

Soon-Dong Kim', II-Doo Kim and Mee-Ja Park

Dept. of Food Science and Technology, Catholic University of Daegu, (Gyungsan 712-702, Korea

Abstract

The effects of Monascus koji on the fermentation and quality of mul—kimchi (MK) and Chinese cabbage kimchi
(CCK) were investigated. Monascus koji at a final concentration of 1% against total amounts of saline and
salted Chinese cabbage was added to MK and CCK, respectively, and fermented at 10°C. The koji of MK and
CCK had a little effect on pH and acidity. Antimicrobial effect of water extracls from Monascus koji showed
at the concentration of 3% for L. brevis and 5% for L. acidophilus and L. bulgaricus, respectively. Whereas no
cffect was founded in the strains of L. plantrum, L. GG and Leuc. mesenteroides. IL was possible to control
the color of kimchi by using Monascus koji instead of red pepper. Especially, color acceptability of MK added
the koji was greatly improved. The content of reducing sugar and the score of sweet taste were slightly increased
in the kimchi added the koji, whereas no great difference in the crispness was found. Overall acceptability
of CCK was not apparent, but that of MK was greatly enhanced. It is apparent that the inhibitions of HMG-CoA
teductase in MK and CCK added 1% Monascus koji were 10~20 and 7~ 16%, respectively.

Key words: Monascus kaji, mul-kimchi, Chinese cabbage kimchi, HMG-CoA reductase

ojc}, m2] A4k Vqﬁ}‘ﬂ
A= SA3 JA A= 54 2] 1_11 %2 —1——1"94 At
48 thh EolHA ofFTiE &‘”‘J“% FrA A7 2 FA]
Ao A3} 7 gL B A7 295z vk &
& ol Monascus$ S50 & WA A7) oz Al &
AA B4E Rt % T, FRE A5 54 AR
pro] o] &-o] = v glul(1). x, HMG-CoA reductases #] 5

8t monacolin KE &-f-3te] A 2622 AHA
HAZNE B&EE23) & B ol £8F Fu

A3 A 8w, WAS BEE5] ste] 98 A3 3t

Ao oHl A glel4). Monascus A40E &

W] o] & Ak (56)0] &t A P+ glovt

1970 ™ o] 2 o3k A4k 18k o Al okl o 3t

fCon’esponding author. E-mail: kimsd@cataegu.ac.kr
Phone: 82-53-850-3216. Fax' 82-53-850-3216

QAFT7} o) 2ol B o, A g
o] o] FAF Th(9-11). o] e T
2]3].)»4 o] 7Zralm Folli= 1} 8-o]R] gk o
o) 4718 5ol 308 (1) AH5TF, 3%
2 A28 TR Qo] LA
T AME AF5 pH 8917t Hem A4
FeiA SIEH13), & AT YA

9
AZALE 2aA A A 48
3

=

o
Hoox L8 B ooff 5t

o a 2
koo noe
i ofn N

Hﬂ'érji

gl

J
P r'r'.l

)
i
i
=2

ki

r-'._]‘u: -|'.L|
= aft

—
[

0_1_. _F_. Oi
w2

o a2
2
2

>
=
o
o, ["-?L

s
o2
B N)

e l‘iJ
nj-l}i ](} o,

o,
I
2

¥

@ ofr Jo u
2 o X

N

2
2
ir w
o

H
gl
=)

M=

A8 of| AF2-5) vl Z(Brassica cammpestris var. pekenensis
cv. Galacsin No. 1)= 15~20 kg 9o AL, £~FL g+
i%“f? Abgstd 13}, vhs, A7k 59 A8 Al

7okl Abg-ahsieh

r""
ﬂ
o
2
E
r‘_

o2,

v-2 Monascus pilosus KCCM



A8 47 FAd mlale 34 F7tE 827

60084 =2 PDY Bl =] (potato extract 40.0 g, dextrose 200.0
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Fig. 1. Thin layer chromatogram of Monascus pilosus pigment.
Absorbent : silica gel 60 Fuss, solvent : chloroform/methanol/water
(65:25:4, v/v/v).

Table 1. Compositions of the pigments produced by Monascus
pilosus

Band No. R+ Color Content” Composition
(in Fig. 1) (ng/g~koji) rate (%)

1 0.03 red 101.25+ 2.85 6.8

2 0.19 red 93.80+ 1.74 6.3

3 0.34 red 206.00% 6.85 138

4 0.47 red 18250 762 12.3

5 0.61 red 28750% 9.24 19.3

6 0.67 red 43.80L 0.75 28

7 0.77 red 11250+ 2.13 76

3 098  vyellow 46250%11.35 31.1

“Values are mean=SD of triplicate experiments.
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Fig. 2. Effect of Monascus kaji concentration on the pH of mul-kimchi and Chinese cabbage kimchi during fermentation

at 10°C.

Abbreviations: MJC, mud kimchi juice of control; MIM, mul-kimchi juice with Monascus kojis MTC, mul-kimchi tissue of control;
MTM, mul-kimchi tissue with Monascus kaji; CCC, Chinese cabbage kimchi of control; CCM, Chinese cabbage kimchi with Monascus

kaji.
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Fig. 3. Effect of Monascus kaji concentration on the acidity of mul-kimchi juice and tissue during fermentation at 10°C.
Abhreviations: MJC, mul-kimchi juice of controli MM, mul-kimchi juice with Aonascus koji: MTC, mul -kimchi tissue of control; MTM,
mul-kimehi tissue with Monascus koii; CCC, Chinese cabbage kimchi of control: CCM, Chinese cabbage kimchi with Monascus koji.
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Table 2. Effect of Monascus koji concentration on the color of kimchi during fermentation at 10°C

Fermentation days

[ R D
Treatments Color 0 5 10 5

L 72061 2.24° 70.60=1,22° 57.51£1.10° 3.60+1.17°

MIC a -0.92+0.02 -05910.02° -0.37+0.01° ~0.25% 0.012
b -0.51£0.03" 1.8310.02° 2.33+0.05° 3.35£0.06
H’ 208.90=210.30° 107.80%9.20° 96.20+ 3.40* 95.80=2.50°
L 67.99+2.04° 50.63+2.38° 5391+154° 3757+ 1.06°
a 3.90+0.12* 6.7110.20° 7.25+0.18% 7720158

MM b 521£0.16° 6.66=0.16" 7.274+0.17” 787017
H 53.30+1.40° 4590+1.20° 4470+1.23° 4320+ 1.20°
L 67.18%2.02° 64.02%1.85" 42.08£0.93° 41.30%1.98°

MTC a -087£0.02° -159+0,04 -1.68£0.06" ~2.16%0.11°
b 13.07+051° 11.85+0.60° 8507 0.20° 721017
5% 86.00+1.90° 90.00 % 2.40™ 96.90 £2.50™ 104.20 £2.40°
L 57.26%1.44° 4754+1.04° 4580=1.24° 37.80=1.07°

MTM a -0.17£0.01° 0.31£0.01° 1.3940.04° 1.68£0.04¢
b 12.84+051° 1260022 7.43+0.15° 473£0.12°
o’ 90.20£2.40° 8360 2.20° 79.50£2.30° 70.40 = 1 58°
L 67.89+2.05° 64.80+1.84* 64,40+ 1.52° 6114+ 163

cee a -2.0920.04° -1.34£0.04° -1.08+0.03 -0.20+0.01°
b 10.83+0.23° 1362 +0.33"° 14.07£0.34° 1458%0.33
H 100.90£2.30" 95.10+£2.40" 81.20+2.20° 79.90% 2,30
L 66.57+1.82° 67.18+1.82° 69.39%£2.02° 59.561.13°

CCM a -2.00£0.04° 1.37£0.017 1.84+0.03° 2.26+0.04°
b 1092023 13.07+0.23° 18.36£0.41° 21.87+042°
H 100.20+2.30° 8810218 8430+ 2.20" 71.00+ 1.80°

" Abbreviations: MJC, mul-kimchi juice of control; MM, mul-kimcehi juice with Monascus koji; MTC, mul-kimchi tissue of control;
MTM, rmul-kimchi tissue with Monascus koji; CCC, Chinese cabbage kimchi of control; CCM, Chinese cabbage kimchi with

Monascus koji.

Table 3. Antimicrobial activities of the water extracts from
Monascus koji

Concentration of
water extracts (%)

1 3 5

Lactobacillus plantarum KCCM 11322 - - -
Lactobacillus brevis KCCM 11904 - + -
Lactobacilli GG - -
Lactobacillus acidophilus KCCM 32820 - -
Leuconostoc mesenteroides KCCM 11324 - -
Lactobacillus bulgaricus KCCM 35462 - -

Microorganisms

+ 1 4+

-1 no activity, +: weak.

off thetel M= S EAI} vhehda] ke L brevisel A
= 3%, L. acidophilus®} L. bulgaricus®| A= 5% 4] &=
A <k7re] g E AL Jebyde) £59) 74 o] disled =
19774, Wong™} Bau(28)e &) A &2 % Bacillus, Strep-
tococcus, Pseudomonas 5 W&t M. purpureuss] 33t
o] FelEglor, o] % gFEZ monoacicidin A7} ¥
2] = 9} (29). =, Nosaki S(30)2 M. anka®Y¥-¥| E. coli,
B. subtilis®] A-%-S A &M= ankalactons 22317 = 8}

e,
sag
o) Grer 29 ol AR F e vl Wk ohle}

Wk E o gojste HAlEe) oJokgloew 13’*541’-} = A7)

Z1z)9] A 2 B Feko) wEhE 241 A (Fig. 4),

TaEA 7 27 MM AL 24 %_]azﬂ 145 mg/mLZE
30

b
<

Reducing sugar {mg/mL)
=

10

Fermentation time (days)

Fig. 4. Effect of Monascus koji concentration on the reducing
sugar of kimchi during [ermentation at 10°C.
Abbreviations: MJC, mul-kimchi juice of control; MJM, rmul-
kimchi juice with Monascus koft;, MTC, mul-kimchi tissue of
control; MTM, mul-kimchi tissue with Monascus koji.
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Fig. 5. Inhibitory activity of HIMG-CoA reductasc of methanol
extracts of kimchi with 1% of Monascus koji during fermen—
tation at 10°C.
Abbreviations: MM, mul -kimchi (homogenate of juice and res-
idue) with Monascus koji; CCM, Chinese cabbage kimchi with
Monascus koji.
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(33-35). §F ol o] #5EAE A A AT Emon- N E EAT
acolin K, J. L 59 £¢E4e] 3= kg3 1000 mg FF22 L=AAL
=l o] 91eh36). o] & Soll A monacolin K= 717 743 31 T2 Hrlrh A A9 e FA A e ¥ 24}
el = &34 ¢leh(l). Endo(2)%= monacolin®] 0.2~20 317] 8]8)o o)alolabal zxz}t whal Malke] gt FZ %
ng/mL 5o+ HMG-CoA reductase® 50% A &gk} 2 TR Q) 7| 3 & E £ A5 Table 59 2ok E7 5]
olv) B A E AAd FF2 1% FF22 Frts) A7) 9} w7 2] 323 9] ofaolatdr s F= AP}
Hor 25 kg™ 1000 mg® monacoline] 3% HoR i Abolel] & o]zl glglen] tizke] &4 10U A HE
7HAE A9 EZFH 5} 23 o= 10 pg/mLA B 7F T4-F e Z Zke] Mol 7] Alatste] 15U A= 25328 e 8 7
Table 5. Effect of Monascus koji on the sensory quality of kimchi during fermentation at 10°C
Attributes Treatments” ; - Fermentation days 0 =
MTC 45%0,1° 43+0.1° 32+0.1° 25+0.1°
- c = c By h a
Crispness MTM 45+01° 45+ o.1b_ 350 3 3.0%0.1
cce 43%02 3.9+0.1% 3.4+0.1° 251017
CCM 43+01° 40t0.1° 35:0.1° 26+0.1°
MTC 25£0.1° 25+0.1° 3.0=0.1° 25+0.1°
- Kl - b =4 I3 c
Sweetness MTM 25+0.1 3.0+ 0.1b 45%0.1° 45+0.1
CccC 20+0.1¢ 25201 30%0.1° 2.0x0.1°
cCM 204017 25+0.1° 35+£0.1¢ 3.0%0.1°
MTC 3.0=0.1° 3.010.1° 30102 3.0103°
Color MTM 45+0.1° 45%0.1° 45+0.3 45+0.2°
acceptability ccc 3.0%01° 3.0x0.1° 30+0.1° 3.0+0.1°
CCM 32%0.1° 341017 3502 3.3+0.5"
Overall MTC 2.4%+0.]° 2.8+0.1° 43%07° 3.1%0.1°
acceptability MTM 26%+0.1° 3.2401" 45+0.° 39+0.2°
cce 2.3%0.1° 2920.1° 42%0.1° 3.4%0.1°
CCM 2.4%0.1° 3.0%0.1° 44+01" 35+0.1°

I)M'I‘C, mul-kimchi tissue of control; MTM, mul-kimehi tissue with Monascus koji; CCC, Chinese cabbage kimchi of control;
CCM, Chinese cabbage kimchi with Monascus koji.
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