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Preparation and Quality Characteristics of Kimchi Using Monascus purpureus Koji Paste
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Abstract

Kimchi was prepared with the addition of 2.5% and 5.0% Monascus purpureus kojiMPK) paste (20%) and
were fermented at 20C for 18 days. The quality and sensory characteristics of the kimchi were evaluated by
analyzing the pH, acidity, number of viable cells, the concentration of reducing sugar, and sensory properties
during fermentation. The pH and titratable acidity of the kimchiprepared with MPK(MPK kimchi) were higher
and lower, respectively, than those of the control kimchi. The MPK kimchi showed high ‘L’ and ‘D’ values
during storage, but the ‘a’ values were low. The contents of the reducing sugar of the MPK kimchi tended to
increase during fermentation, particularly after six days. The number of total microbial cells, lactic acid bacteria
and yeast in the MPK kimchi were lower than those of the control kimchi until 3 days of fermentation.
However, the number of these bacteria in the MPK kimchi and the control kimchi after six days of
fermentation was similar. The sensory score of the kimchi with 2.5% and 5.0% added MPK paste were
significantly higher than the control groups in terms of the sweetness and overall acceptability.

Key words: Kimchi, Monascus purpureus koji, quality characteristics

559 g, Mzz 482 =% B o
AA HEE e olelel, $714 %
&8 BHH, 23

=g 283 RAont dey AAE BEU 3
3 1 et Ego 429 ua 3PS FIE
Awt AZRY F AEZ7), {8, 297 43
9 B 4oz A% AWt A,
AZ 59 AL 1 AFEHH $£540] HEFH
o7 QJEgd uwat AAHY AFoT LELS
T oglen, teg £u Uyt AN £FFoR

Corresponding author: In-Seon Lee, Keimyung University, Daegu
704-701, Korea

Tel: 82-53-580-6440

Fax: 82-53-580-6447

E-mail: inseon@kmu.ac. kr

- 701 -

A9 AAE &3] 7] HAAME HA
i 4 BREH FARG oild o
FE9 e S AT AF8] 87F
AAY AFd MaE Al A2AZLHE, REs
AR ﬂﬂ‘*‘ﬁ 52 AT} o) Tz o, 1
Ho HHES B9 A}, 23 &4, dHAHY &
A, avRe Q1A REHozm A2 AW 94011
A9 o] &HA Rt Uk HIZAE A F
22 % HAEE ol & AAY A& /A, NE
Aol 9%t AX 9 BEH &Y, diA €& AU
AA e BeEy gHso ra®VHrE &3

& = A 3‘4% FZo|2 FI% dus
AFE AAdMLY BEARE AMEEH
01 %Ti]- EE Zo| Monascus & FFolE A7)
Aoz, A9 A AAE Rl EF 77
o AZRE o]gFo] }?. I Mit B
BolfA {718ule] o, vlud dee st

H o 1o
oy
b

S
o)

rflJ

10

r]r e
T o

[

f2z Ho8 A A198 A632003)



3L =3
¥ 5

3

Jated B4 A%
il

<

= 28 o]&% 4A Ax ¢
A

FAXNA autoclaved Al N uj(tA FEHH])
=) =]
5o B A
187F H=5

2. 32 M=
HOistE TMR AEo]A
A4 %5l
r3hate] ALgatgiTh.

-

H o) 5
lovastatin
Monascus purpureuss FZEste] 25~30ToA 12Y
AR WG F, FEIE] 10%
o 12417

i

v}

-

18
H 99 YWor g3ao] gt Aoz de#A Atk
P oEd Az A 22 A%E 94 48 T
#3e, ¢ A8, st &7, FHEolg &%
9 ekt Azl 7ol AWM E5E 0§
7154 AFE ARV} o|FoiA Bx FUF 137, T Al
&, @4, AR Sol 2uIAAFY. olg AFEY 3 29
S BT ZeA EEE AY Avtste AF= A
Zstal Ao s
£3] 7AA9 F ML 1F9 FIRE| O] EA A 65CAA xS e 22
Ao 93 Aozt BPEE FAY 4%
7 5488 F Ao, gAA FFS Frbetd 1F 3. 2R M=
9 AgFE T ZAAFIEA olEThE A3 # W= WA 4583t 10% ags
17} 7bseta A0 AX ] M2E 7E8e 74 9 & =& FEE 38 ARG E7E AAG
g & ok BF Aol 2 AAY ARA H T}2, Table 13} 22 AE SFHR HAE AXS
5o AMEHo] ool A o] QU IAFE F o 20CAA 18U AFsAAM B4 2E 548
g Hg9 72 AX AR AUt wobd UL zA etk 53 A wiS 100ge] et F= 2
ng, 239 HArte AfY A FASEA 3L £ 0, 25 50¢8 ZAZA Frtsien, olf =
2742 AHEFE 29 WHE 33 WRs e RES 52 B 20g & 100mlo] Frlste] & £
A2 F e FE At YUY B 22 A 100CoA 387 7HEsl] E2 & o AHESIATh
3 Arbsld AAE AXE A TF HAUbEl @
E AXNY F& Mol UvF gt ARgo] A4 4. pH ¥ M= FH
R, B A &ute] & BF HMEES 1% 2x z2HF% FE 50g& 5T F homogenizer
olgtz Atgsiobste FAHl Yol FFE ol &F (Nihonseiki Kaisha Ltd., Japan)Z 283t #2821
AR 71540l AZB FF el o Hol % 839 Azz A% thg I FFRE AER
Ty BRE 90T, 0% 7ol A& WakaAl & A8AT AEAS pHE pH meter(Metrohm Lid,
T o HA At LEA o} T2 & Switzerlaind 2 FFSHIL, AT FF L AA FAF
Z9 Azl o8 YA AU E Bl 7 d 10mlE FHsld pH7F 830 =28 w7tA] 0.IN
715de ad2 #xsE e AZErh NaOH gdoz Zgste] ojuf Luld NaOH &
ool 2 AFNME RA] B A7t M 7 o ¥ FH@WFLE PSR
54 Bo] 9 RE7FY AL FolWA AN
M o3z S §43 AL olfsI, BF B9 A ()= 0.IN-NaOH 2= % ZFx0.IN-NaOH factorx0.09 .
H Aztel B2 UR A B A% 2% 5 A1 8.5 Fgram)
vRe ML WA ERE 2US F2 & o
B o 8% 2¥E 34 P93 JeIH VA 5 ME =T
Al A AZF = AA9) FA 54, BE BAY 48 AR (Color Reader CR-10, Minolta
B A= 9, B 54 AR A2 7] Co LTD. JpanE AH8ste] BEWD), H4=@), 34
54 A AR 7z ARE ol g3 st}
Table 1. Composition of Kimchi materials
Materials Amounts
. Az = Hc“él Chinese cabbage 100 =
Sliced chinese radish 133
Red pepper powder 4
, A F& (HHETENL Garlic 4
Aue A9 @ g;un(r):;nted anchovy sauce i:
LIS Sticky rice paste 1.7
L2 EFEFEE M. purpureus koji paste 0, 25,5
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Fig. 1. Effect of M. purpureus koji paste concentration on the pH and acidity of kimchi during fermentation at 20T.
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Table 2. Effect of M. purpureus koji paste concentration on the color of kimchi during fermentation at 20T

Fermentation Time (days)

Color Treatment 0 3 6 5 o 5 8

C 36.6+0.55"  36.4+0.76"  329:+0.85  33.8+0.46 35.7+0.69" 37.9+0.38"  37.0+0.82°

L 2.5% 26.84025°  26.7+0.32°  27.5+0.10°  27.9+0.85" 30.2+0.32° 29.6+0.70°  29.0+0.95"
5.0% 264+071° 257051  274+029°  28.620.15" 28.5+0.31° 284+0.00°  28.0+0.67°

C 18.3+0.42" 17.9+1.25" 10.5£1.43°  14.440.70° 19.3+1.18™7  23240.67°  232+026"

a 25% 15.7£025°  160+0.85"  14.8+0.55  14.6+1.80° 169+1.04 23.5+0.57  24.2+0.12°
5.0% 15.6+0.46°  155+055°  162+1.15°  18.7+0.50° 18.4+1.47 239+020  24.1¢032°

C 2704046  264+142°  20.1+1.68°  22.7+0.55 25.0+1.27° 29.1+0.61* 2924021

b 2.5% 11.7+0.25° 11.9+035° 1224035 13.1+1.60° 15.3+0.72° 16.6£0.25°  16.2+0.70°
5.0% 9.7+0.70° 9.6+0.78° 12.4+0.67°  13.7+0.26" 12.9+0.85° 13.7+0.06°  13.8+0.15°

Values are Mean+S.D.
"Different superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s multiple

range test.
2

ns ; not significant.

Abbreviations: C, kimchi juice of control; 2.5%, kimchi juice with 2.5g of M. purpureus koji paste; 5.0%, kimchi juice with
5.0g of M. purpureus koji paste.
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Fig. 2. Effect of M. purpureus koji paste concentration on the reducing sugar of kimchi
during fermentation at 20TC
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Fig. 3. Number of lactic acid bacteria of kimchi prepared
with M. purpureus koji paste
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Fig. 4. Number of total microbial cell of kimchi prepared
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1012

10"

100 4

109 4

108 4

107 4

10° 3

Number of yeast (log CFU/mL)

10°

104

T T T T T
0 3 6 9 12 15 18

Fermentation time (days)

—&— Control
—O— MPK paste 2.5%
—v— MPK paste 5.0%

Fig. 5. Number of yeast of kimchi prepared with M.
purpureus koji paste

Az 383 A 21978 A 63(2003)



2 253 Eg o8 PN Az ¥ T4 54

to] M2 Z3 AR A(color), ofrtopat
® X2 fH(crispiness), Tok(sweetness) 12|31 FEF
ol 7]1E(overall acceptability) & H7}g+ A=
Table 33} Zvh AA Mo Fe g7 279A 3¢
Aoz dx77F &5 F/leEt & e Holt
7, &E 99 o|ZFHEE 25% AU 7HE A4
‘4"5}‘*‘4 ol B2 AT UA [ Mo &g
o] 7H & zIst H& Mo i A
A2 Az gy dart 719
A% go] aTol W T2 BTN
ZhERA] Aol g 7|5 E7F 2388 S7E AL
2 B 2879 ZAe dxz7d b8 25 A
A, 1 = 25% A7FEo]
28717 Uil £ #E E9ey 5.0% HMEH
Fo&l ol ST ole EFF FHUMA AAE
5]91 oy F=

mln
ofor
(e

4 gy 2
du o o ¥
N
™,

oN it HT oY
of

g molx ggch wwel 3
AR 25% A7kl Mg ¥ e Heltt 12
q olFolE 50% FrZol ©
gzl vls £F A7tA ¥ A%
3 oole BE EASE AESY FEA80 I
Aoz2 A=A} g HuFQ 7EEE
A7 7ol gl wstev, 47 624 o

L 27 AgdA o e 32 Bd ANAE 7]
SEE A3 947 $4E4E § 94 Aoz

LHeRst T

oldel s BIE F
AAZF Azl vl du, 2H3
T FdA § &5 Fe= /;EZ}Q

A9 Az
AT W9 BEE RO 25% BF RE AN 7
4 490 Aoz AAusT

g %‘7‘4% 75%1 Hﬂ—"%"ﬂ T3 AEQORES 47
, 20CAA

pH7} 1:]-/\ B, *}E«]
Hs) F= Frbee ARV tha 92 g Bt
a3 L, b 2 2R 7T W o277 B 3
R & @& BEiow a g 0~3%1 g A
EzTol Hal &3 J7hEY el =
d FREE o 7MUY 849 f?}%*% gg &
71 T Hls) &= A7bEAA w2 #E BN
i, 53] 25% F7bEo) M w2 #g YEMIT:
%A 397 50% F7bEol 25% A7l Bk &9
F dFol 7NN 1 o|FFY HJMEE Aol

Bolz gsith. a=la '@y 27] &7 Hls)
5 F7bgel eSS A 9 ARSV e
Ao, 4ol P HHA el
MRS FdTd 3¢ &

0!

e

Table 3. Effect of M. purpureus koji paste concentration on the sensory quality of kimchi during fermentation at 20C

Fermentation Time(days)

Attributes Treatments

0 3 6 9 12 15

C 4.3 6.3 5.0° 3.8° 3.6° 3.4

Color 2.5% 50" 40° 4.6 5.2° 5.7 5.7
5.0% 40° 2.7 49° 42° 47" 4.8

C 42" 5.3 4.1° 42" 34° 3.4°

Crispiness 25% 44 56 48 45 56" 44"
5.0% 4.1 5.6 46 44 54 43

C 3.8° 47° 3.6 3.5° 3.6° 3.0°

Sweetness 2.5% 4.7 5.3° 43 40 40" 34°
5.0% 45" 5.3 4.0% 40 4.3 4.0

a a b b b o)

Overall C 4.6a 5.43 4.3a 4.23 3.3a 2.8a
accentabili 2.5% 4.2 5.3 53 5.2 5.1 5.0
prability 5.0% 30° 40° 45" 50" 49" 5.0°

Different superscripts in the same column indicate significant differences between groups at p<0.05 by Duncan’s multiple

range test.

Pns; not significant.

Abbreviations: C, kimchi juice of control; 2.5%, kimchi juice with 2.5g of M. purpureus koji paste; 5.0%, kimchi juice with

5.0g of M. purpureus koji paste.
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