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Fermentation and Quality Characteristics of Kimchi Prepared Using

Various Types of Maesil(Prumus mume Sieb. et Zucc)
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Department of Food Service & Technology, Catholic University of Daegu, Kyungsan 712-702, Korea

Abstract

The fermentation and quality characteristics of kimchi prepared using various types of maesil, including freshly
sliced maesil (FSM), freshly ground maesil (FGM),and dried maesil powder (MP), were investigated during 25-day
fermentation at 10C. The pH value decreased rapidly in the control fermentation but only slowly in maesil-supplemented
kimchi. Titratable acidity values changed in the same manner. The addition of maesil significantly inhibited the
growth of total aerobes, and lactic acid bacteria during fermentation over 10 days. The color (L, a, and b values)
of kimchi did not differ between control and maesil-supplemented kimchi samples regardless of maesil type or
concentration. Kimchi hardness did not initially differ among the various samples but decreased during fermentation.
However, the hardness of maesil-supplemented kimchi was higher than that of control samples. Thus, kimchi
supplemented with either 6% (w/w) MP or 6% (w/w) FGM maintained optimal hardness during fermentation. The
antioxidant activity of kirnchi was increased in a dose-dependent mammer by addition of maesil. Kimchi supplemented
with 6% (w/w) FGM showed the highest antioxidant activity. The sensory qualities (taste, flavor, color, and overall

acceptability) of FSM-supplemented kimchi were better than those of control samples.
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Table 1. Changes in pH and titratable acidity of kimchi prepared with various types of maesi! during fermentation for 25 days at 10C.

Fermentation period (day)

Samples

0 5 10 15 20 25
Control 509:000° 508+005F 41650.00% 3712006% 346005 359000
FSM 3% 452:004% 4842000 477:001F 4.26+0.01% 366004 3754002
FSM 6% 4544002 4723004 43540.00% 3.930.01% 373000 3814000
pH FGM 3% 4531003 476£002°° 43540.00° 390:0.01" 37715000 376:002°
FGM 6% 438+0.00°® 46340012 442:003° 4042000 3.80+0.00° 3.78+0.00°%
MP 3% 4512001 479£0.02° 4280018 395:0.03" 373+0.05% 3912001
MP 6% 434:000% 449:000° 45440.04% 420:002° 3.75:00°C 386+000%
Control 038:000" 040:0.00% 0.66+0.03" 0.72:0.00% 0.88:0.00% 085+001%
FSM 3% 0451001"™ 040:0.00" 0.47:0.0™® 0.55:0.00% 0.77:0.3° 0764002
FSM 6% 0452001 0.43+000° 053400 0.67:0.00° 074001 0.70+001%
T(‘gjt‘f(‘:"lzdff‘;};y FGM 3% 044:003° 0411003 0492002 0.68:0.03 073000 073:00%
FGM 6% 0510007 0.4240.00c 0.45+0.00™ 0.68:0.00" 0.72:000% 0.73::0.00%
MP 3% 0.47:0.00° 0.400.00c 0.57:0.00° 0.69+0.00 0.77:0.00° 0714001
MP 6% 0.53+0.00” 0474002 047+0.00"° 0.600.01® 0.75:0.00%" 0.74+0.00°°

FSM : Fresh sliced maesil
FGM : Fresh ground maesil
MP . Maesil powder
Values are MeantSD, n=3

™ Means within each row with no common superscripts are significantly different(p<0.05).
*Means within each column with ro common superscripts are significantly different(p<0.05).
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Table 2. Changes in total aerobs and lactic acid bacteria of kimchi prepared with various types of maesil during fermentation for 25

days at 10T,
Fermentation period (da
Saples 0 5 10 — y1)5 20 YA
Control 623:0.18 7.34:0.14% 892+008F 8.98+0.03% 884:0.12% 88610057
FSM 3% 606:002°° 663003 790£0.08" 8.35:0.06" 8.63:0.03” 8.52:0.00°
Totd 6% 578003 6.14£0.06"8 1.77:0.08% 807:001°  8.55:0.06™ 8312001
bacteria 3% 6072007 6.06£005% 7651005 8176006  878:006"  865:026°
(g NO. CFUjnL)  FGM 6% 5.96£001 608009 690:002° 817011 847:001°  870:008
\p 3% 6.14:0,14™ 6.38:036™ 776007 8281001 8.66:0.04” 829:0014°
6% 5.810.03™" 6.12:0.03"® 6.34£0.04° 703007 757:0.03* 8.09:001™
Control 543£005° 706:002" 8.82:0.03% 8,6240.14% 8.6240.02° 8.72:002°°
ESM 3% 454000 5570047 7.13:002% 797:001® 8.69+0.04 8.76£0.02"
Lactic acid FSM 6% 416010 5458003 7.02:001° 7.92:0.03"P 8.37+007 8.44:004®
bacteria FGM 3% 5.04:0,08% 537007 7.52£007" 8.02:0.02° 859003 8.69+0.00"
(log NO. CFUjmL) FGM 6% 433005 5.114001® 612:000° 782004 8a42001®  855:0.2°
MP 3% 4.00:0.04* 5652002 6.56:0.04° 7.60£0.12% 8.440.16™ 8.69:0.00°
MP 6% 4.16:0.12° 435:014" 582002 706006 7.98:0.02% 8.03:001

FSM : Fresh sliced maesi
FGM : Fresh ground maesil
MP : Maesil powder
Values are MeanSD, n=3

*Means within each row with no common superscripts are significantly different(p<0.05).
A Means within each column with no common superscripts are significantly different(p<0.05).
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Table 3. Changes in reducing sugar of kimchi prepared with various types of maesil during fermentation for 25 days at 10C.

Samples Fermentation days
0 5 15 20 25

Cantrol 892:0.14 520:022% 3442021 3,02:015™ 2.802027™ 26120.22%
FSM 3% 9.17:0.68° 821:037° 520022° 3.26£031" 2812033™ 264:025%
FSM 6% 9.50£0.25C 841:039™ 5.890,19™ 3974023 279:027% 27620.12*®
FGM 3% 9.37:005% 841:042% 6474060° 415024 281:0.4* 27740328
FGM 6% 9.77:0.12° 8.8420.26™ 736094 5.8420.32% 29940.10°° 28110.32*°
MP 3% 9.39:025% 8.26:0.17% 7450.10° 6.12025° 3.042026° 30040268
MP 6% 99740.19® 9.0440.62° 8812024% 6.3940.25" 340:031% 3.1420.16®

FSM : Fresh sliced maesil
FGM : Fresh ground maesi!

MP : Maesil powder

Values are MeantSD, n=3
*Means within cach tow with no common superscripts are significantly different(p<0.05).
*Means within each column with no common superscripts are significantly different(p<0.05).

Table 4. Changes in color difference of kimchi prepared with various types of maesil during fermentation for 25 days at 10

Fermentation days

Sample
0 5 10 15 2 2

Control 30.10£0.45" 31.36£036™ 33.78+0.39% 31.77:0.37 31.00£0.17* 205:013%

FSM 3% 304840177 32.24:0.44% 334210197 31.61£0.28" 31.6010.16' 32012033

FSM 6% 29,870,508 32.57:039" 32654022 33.18:020° 3247:023° 32.23:+0.3478

ng(rgm FGM 3% 29.8440.42° 31.59+0.28" 3135£030" 33.46:0.28° 32.40:031° 32.1040.15%
FGM 6% 294510224 32212025"® 3203026 32.10:009™ 32.86+033% 32494033

MP 3% 31104017 3261+031% 33.331021° 3151032 3326+036" 32001011

MP 6% 3087:0.56™ 32.22:037" 3.23:036" 323030 3271:020°P 326340337

Control 15.9420.36°% 15.59:029°* 16.86+0.38¢° 16.00+0.30% 15.30£0.28™ [508:02°

FSM 3% 13.670.19%€ 1671030 15.12¢030" 15.90+0.23°% 15.86+0.20° 16032045

FSM 6% 12.79:0.5% 1692+0.17° 16.60£0,19°™ 15.74+0.30"™ 1636034 16652031°F

Reg‘)ess FGM 3% 13.35+0.40° 16.17:029™ 15294027 15.55+0.29%* 157810327 15.60+0.28°%
FGM 6% 1379027 1637:026™ 16612039 15.9840.36% 15291023 15.2240.23"8

MP 3% 14.02£0.31€ 16.05£0,35% 15.00£0.23 1521030 1533027 15864047

MP 6% 13.771:0.27€ 1682:0417 1639:029® 15914028 15.20£0.24% 15984026

Control 1341£0.26¢ 14.52£037" 14.60£0.32% 1457:033® 14674035 1531£0.17P

FSM 3% 13394011 15142033 16790237 13.8620.25% 14274036 1461£033%

FSM 6% 12.9420.26*° 15.50£036”7 15.572020°€ 15.88:021® 15.38£0,13% 15.0220.38™¢

Ye“‘(’b‘;m FGM 3% 1291:020%° 14661026 14.65£1.28™ 1600:024% 15.11£024° 14951021
FGM 6% 12.740.18 15.0840.26° 15094025 15.1540.15™ 15438032 1550:032%

MP 3% 13.16:0.15% 15.00£0.20% 15.79+0.18° 14.674028% 155120357 14602023

MP 6% 1298033 16.6540.33F 15.54:027°% 15.26+0.306% 15.74:022%® 15.00+0.11%%¢

FSM : Fresh sliced maesil
FGM : Fresh ground maesil

MP : Maesil powder

Values are MeantSD, n=3
*Means within each tow with no common superscripts are significantly different(p<0.05).
*Means within each column with no common superscripts are significantly different(p<0.05).
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Table 5. Changes in hardness of kimchi prepared with various
types of maesil during fermentation for 20 days at 10T.

Fermentation time(days)

Sample
0 10 20
Control  24814567*  1888:390"  807:084*
FM3% 2373229" 20776132 n01Lo®
FSM 6%  2496:250%  202:1806°  12.78:1.14°
(x?éf%ejnz) FOM 3% 23398342 21.69:191  11394139®
FGM 6%  2578:268" 2373192 1755:2.66C
MP3% 25478348 2443126  1663+4.05C
MP 6%  3093:325%  24.60:2.13%  17.74:429°

FSM : Fresh sliced maesil

FOM : Fresh ground maesil

MP 1 Maesil powder

Values are MeantSD, n=10

“Means within each row with o common superscripts are significantly
different(p<0.05).

**Means within each column with no common superscripts are significantly

different(p<0.05).
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Table 6. Changes in free radical scarvenging activity and total
polyphenol contents of kimchi prepared with various types of
maesil during fermentation for 20 days at 10T.

Fermentation time{days)

Sample

0 10 20
Conrl  35.10£035™  37.97:041" 3367044
FSM 3%  3955:035°  4096:076° 3747039
Free mdical FSM 6%  41012051°C 43642040 30.55:0.15°7
(Dslzge;"g?lnf) FGM 3%  4096£035°  43054022C  38874052°
activity(%)  FGM 6% 43641051°  4807:029"  43.09:036"
MP 3%  4099:038°  4486:052°  3997:027°
MP 6%  4505+060F  5268:005F  4486:060F

Control  250:003*  266t002%  239:004*

FSM 3%  260007°  287:002C  258+007C
H bB + oD + (D

Taal polyghend FSM 6%  271:005°  292+4000°C  262:0.02
contents ~ FGM 3% 275:001™  282:006®  245:005*®
@l poMen 204008 3064001%  272:006°
MP 3%  270:0.02"  298:001° 2542006

MP 6%  304:007°  322:008"  2.96:0.06°

FSM : Fresh sliced maesil

FGM : Fresh ground maesi

MP : Maesil powder

Values are MeanSD, n=3

\feans within each tow Wil no common superscripts  are  significantly
different(p<0.05).
Means within each column with no common superscripts are significantly
different(p<0,05).
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UeER7] v &Eolet et Hwang 5(38)2 4
k3l €4S DPPH Sl &A T3 2AR A3, vijdd
H5 F2E2002%)3 E A5 F2550.02%)9] Fitst
84L& 747} 5321, 59.19%5 JEMUtk Bugk vf gl
uhE 209A)9] DPPH )& 2A%-& 9 23 ulg)A
1 84o] adt oy, A3 g TAE fAE
oA Hobrt diETEY g3, sRHE g4E v
25y, w4 3% A7be U2TFEY 38~63% E%e
o, viA 6% H Ve 5.88~11.19% ThE Eokct v Aob
Fepde B, wjdEd H7He DPPH g 42759
7V woke, tha-& R gt o), mjdAle] £ el
st

A s AR EeldE %S 2 AT, ojd
A7 it #stow, 38 72t 3 1 o]
58t} o] o Zadhe g el & A
oM ZA] &4 F Eeluls dekel Wsle} DpPH iz
2% M3t fARE A3 Ve Aog Hol v
A7} 7A€ DPPH 2]z &A% Zaluy gl Uy
3 #dlo] ol Ao watd) A S 1A AZ A=
AT 75 A9 il 43 FRAE F S AL
2 wgdrh

F

%o

Ux9 7124

WHE 1084 7 H7E 7184 Table 7904 B
upe}l 2t} 4lgte] e di2T71 380103, vid s
= 34~3801%eH, ZF H7Hzke] FEig Aol YERt
2] g9kt ¥HHol| 227ke] A (optopitet A E)e tiE
77} 29, vid A7VE 33~392 tlERTo) ve freld
o2 ggton, mjd Hrhgol FNFE & e v

BT 59 TEAXNE AAY opfoptd sk i
T, vk o, oA seg vehsith 349 gt
WAEE 6% H7HE A9 BE AvHolM tizTol
H|g) Fzatalon Bt Alstue Hrhrie felAel
Aole BEEA it BeHA A e B F
Aol me} 11 71359 Aole Yo, FHH 7 axd)
A oAk vif ol Ao e 22 %S Ve
Wt

A Az e ke dA9 A8 e SA2
ek opel A9 74y 71 AR 7154 $d =
37} gle ez AlgdEn vjd 37 Fele vk @
A e vl A et Fssi o, AAEst vnA
Sl g vl widle] FE= F 6% Hrbete Ao] Al
TARET A44d Qo wadh 2y ol 3
I Aoz 8] SaiMe vid Ate] Al ARl
Aol szt AR galel 2tk 19 Bt 3Ee
g A7t s ojof & Aot

2 o

wjdel H7} Fefok ArhEE Qe Az AAE
10T A 253t A dshiA Axe] wa 3 &
ZARITE t27e] pHE ‘B 73] A3 845 F
8] Zasigley, vid Are AME AEigd A
o] WEte pHo} FAFE B3 Yepidd Wid re
LE 2710 vlEe] ARl i AgHoY, L g
7191E 10° CFUmL] #4-8 Jehle] tdiz7eh fARR
o HAe) ke BE A7 vl Jie gz Ble

i,
Am
ox

o

Table 7. Sensory quality of kimchi prepared with various types of maesil after fermentation for 10 days at 10T

Sensory quality
Treatment Inensity Preference
Soutness Texture Taste Color Flaver Appearance Overall acceptability

Control 38408 29104 29:06° 30406 28:08" 25407 27:08
FSM 3% 35106 33105° 37H06 30407 35:05° 32408 35405
FSM 6% 38109 35108 37:09° 3108 33:06 32409 35:08°
FGM 3% 37409° 34208 34106° 32404° 32407 32:07 33:07"
FGM 6% 34407 38:05° 3607 33109 33106 34108 34206
MP 3% 38:08° 37107 3107 32106 3305 30:08 30:07°
MP 6% 36407 39:06" 27:05 31106 28:04° 30405 27106

FSM : Fresh sliced maesil
FGM : Fresh ground maesi!
MP : Maesl powder

Values are MeantSD, n=25

*Mean within each columm with 1o cotmmon superscripts are significantly different(p<0.05).

5 scoring test : Intensity - Livery weak, 2:weak, 3:moderate, 4:strong, Sivery strong
Preference - Livery poor, 2:Poor, Jimoderate, 4:good, Sivery good
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