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Fermentation and Quality Characteristics of Kwamaegi added Kimchi
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Abstract

The effects of Kwarmaegi (0, 6, 12 and 18%, all w/w) on the quality characteristics of Kimwchi during fermentation at 10°C

were investigated. The mixtures are denoted KK. The rate of decrease in pH during KK fermentation was lower than that
of control. The number of total microbes (T) in Kimchi controls fermented for 14 days did not differ, and were in the range
of 8.64~8.68 log CFU/g, whereas the numbers of lactic acid bacteria (L) in KK were higher than in controls. The L/T(%)
was 78.41 in control, 85.76 in 6% KK, and 93.68~94.25%in the 16% or 18% KK samples. The hartness of tissue (2.98~3.66
x 10’ dyne/cmz) in KK fermented for 14 days was higher than that of control (2.67 x 107 dyne/cmz). The content of
alcohol-insoluble substances in KK juice (1.281.08 g/100 g) was lower than that of control (1.45 g/100 g). In sensory
evaluation, the appearance and texture of KK were better than those of control. Although some fishy flavor was noted in
KK this did not affect acceptability. Soumess was less, whereas ripened taste and overall acceptability were higher, in KK

(especially 12% KK) compared to control.

Key wonds : Kimchi, Kwamaegi, fermentation, quality characteristics
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= Leuconostoc mesenteroides
Attt W7ol = gatido] T A
Lactobacillus plantarum™} 7+ 232 39| 77}
ggol $Ae) At 2elmz Ax)e) F

SN s ETe) MEe Y 2a
SRl 77k Rakro] AU WA G 5
osted AdE HAko osted Azl 4dn
kel @¥e] gagon =
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Hol7] 97 BRSS9 FA5A 527

= el adnt

A7) Felvet Felste SR g FAsi oA
AZHE Hol, A T TFE YUE ot Azt
(10). Az Folle S D27} FAl o) FolAH HFA|
F2 Tl 25-35%2 A Hlgte 23730l 2
54= AdudD. 7l dagadd] vsto
ofrfielt o] Wil I=EXSATAR] EPA 3! DHAV}
ol oy Fuds, g uE, FA2AN T
T Aegd S JeEITH(12).

2 A7elMe Fvlr)e] oot Ao 5493 F42
vl GEe dotir] Hate] AA FE Az st
715 0~18%H A= F7lste] /g AI71HA pH, ATx,
o7, g2A, A3l dasadd B4 3 4

Her FH vAE dFE A

A=
v F= JRAE S5o] 25 kg Ule]9] AL w35 A
Sttt wlsdd $

5, B3, 75 ARoIgl e, vk, vhEEA] 3 o
Aeke zhzh 100 5e] B-S r1ele] 247 B9 & 3&
42 ARgSIsiTh Fri7le Aozl g FEXAM 79
aksict.

oojl7] Zx|9 Hx2t 54
U35 45538t0] 10%DT2 ISAIZPE]] & Al#g &
4x4cem A7|2 M3, Fe T4 3 mmZz &) Hol 7R

A Z S A=) ==
uhbs, A%, A9, AEE, AR, 3l 23

il

3l 0, 6, 12 2 18% A Fn=

EFF F 12 Lgo] 0] slE 218719 ol 10T
. FFEI2LECZ B AE

pH & &&=

7142 & FEH 95 Fsto] =7] (AM-10,
Nihonseiki Kaisha Ltd, Japan) 2 3} 3t ¥ o 3}3l oA &
AF83ke] pHy= pH meter (632, Metrohm, Herisou, Switzerland)
2 233590, A% 20 mLE Fsle] pH 827} 2 w7}
Z] 0.1IN NaOH= A4 s}t lactic acid K %)L 2 3H4akatad
TH13).

Table 1. Compositions of soaking materials for preparation of
Kwamaegi added Kimchi

©®
) Added amounts of Kwamaegi (%)
Ingredients
0 6 12 18
Salted Chinese cabbage 660 600 540 480
Hot pepper(powder) 50 50 50 50
Garlic 20 20 20 20
Ginger 5 5 5 5
Sucrose 5 5 5 5
Glutinous tice paste (1%) 10 10 10 10
Black sesame(powder) 2 2 2 2
Pine nut 3 3 3 3
Leek 10 10 10 10
Green onion 20 20 20 20
Radish 30 30 30 30
Shrimp water extracts 45 45 45 45
Anchovy water extracts 45 45 45 45
Sea tangle water extracts 45 45 45 45
Fermented shrimp 20 20 20 .22
Fermented anchovy 30 30 30 30
Kwamaegi 0 60 120 180
Total 1,000 946 892 838

ExT2t JMTT

pH 2 A= 98 A dg BHe 1% peplone = T2}
o2 33 ¥ 27 nutrient agar (Becton, Dickinson
& Co USA), B4 0.002% bromophenol blueE &
3}= Difco™ Lactobacilli MRS agar (Becton, Dickinson &
Co, USA) Hj=| o] E3t3te] 37Tl A 48417k w3t &
R = colonyd & Al E31ATH13).

A=A Ar ¥ ZAHZE Ul d2E 34 2Ho| F

UA2A9] AEE FURAY w1F F525)-$ Rhoomeier
(Compac-100, Sun Scientific Co., Japan)Z- o] &3} 2743}
Ak ZH 2L adaptor area 0.20 cm’, sample height 3.0
mm, sample depth 20 mm, sample moves 1 mm, table speed
60 mm/min, load cell 2 kg 22 23] =33} H14).

AATE 0 2LEEHBAAL)S BIL PATE
10 mLe)| 80% ethanol 60 mL-2 7}&F ¥ 3 water bath/d]
A 2023 7FEste] 10,000 x goll A G4 R T F AH
FREE TL 8 25 mLA o2 33] A5t AAAZ
F 105CAN AZANA d2FHFE ST
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e} WlRis Al s 2 S99 e PEe Brhigon,
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A2 33 WhEo 2 Fyste] PEA| ek REEHAE Y
el om, HehAbe He o 259 HaA|e 259
22 Jepich 9 A5 version 129 SPSS
(Statistical Package for Social Sciences, SPSS Inc., Chicago,
IL, USA) soft-ware packageZ- ©]-83}o] Duncan’s multiple
range testE W3 Tl

Zn ¢ o&

pH ¥ A&

e 71l A7, 6, 12 2 18%)S Ealstd @2
AR 9] &4 F pHe Ao WistE XA A3+ Fig.
12} 2ok e A 237 AX| 9 A7) H7RA B
pHe} Abzel|A] & Aol & Holx] ggtort Avaos <«
3 TR RE Hadr] Akl en, T 7o) kel
FoldFE pH| #4vt E8he e e veddd 2
Hu Az e AERE HVE ke 9ot 537
o vjgle & A B ol2d A4 7]
FHrE ofrlita) gl odle] W HRF e dHE
o] 7= &F24(16)dl ofg Aoz A7tHr

AdukA o2 71x9] pH7} 4.20]317) H3 A&7t 1.0%
oldo] HH E& AR Qlsld 71X|9] 7| S %7}t HolA|=
Aoz deA gl vH17), FH7) F47F HA M s S
1447 9] pH7} 3959 o1} A7) & 6~18% H7Iak X<
Me 4 21940 %= pH 40 T2 1 oS HeRASIH:

pH
Acidity (%)

35 0.0

Fermentation  periods (days)

Fig. 1. Changes in pH and acidity of Kimchi added with different
amounts of Kwamaegi during fermentation at 10T.

Values are mean * SD of triplicate determinations.
Different superscripts indicate significant differences at p<0.05.
EFF o BT
10Tl Al 1493Y 52442121 Fl|7] PR]e] FFFT), 3
AL 3 YT(%)E F37F A21e] 459 vagt 22

3% A48 A535. (2007)

L+ Fig. 29} 2t} R E A3 oM =1 8.64~8.68 log
CFUJg 5222 f949 Aol S Holx) @k a2t
AarteE B9 Arhgel wobd4 S Bk 43
% Jeniich 2ehd 2% 18%H kA E FelHQ
Aolg Hold] @9tk UTRE FH7H AAME
BA1%eI9 2t FHol7] AR E o B} Egrov]
A7kl BEFE wobA 6% HAUANAE 85.76%,
12~18% 71Xl A = 93.68~94.25%°] ] T}

0O Total microbe
B Lactic acid bacteria

A A a
v

A
8.6 B

90

LT (%

50

Microbial counts {log CFU

Amounts of Kwamaegi (%)

Fig. 2. Comparison of number of total microbe and lactic acid
bacteria in Kimchi added with different amounts of Kwamaegi
fermented for 14 days at 10T.

Abbreviations: T; number of total microbe, L; number of lactic acid bacteria, L/T(%);
ratio of number of lactic acid bacteria against number of total microbe.

Values are mean + SD of triplicate determinations. Different superscripts indicate significant
differences at p<0.05.

AR 9] HEE GEEEY), FEY], Al 2 R
TEETHY). LEEH] $710l= S|E| 2 ZAF Leuconostoc
mesenteroides7} &2 W28, 11 o] Fol| &= ZARMA ZEa)
Ao H& TR LS Lactobacillus plantarum}
Lactobacillus brevis'so] H25te] Zb2 7] 7e] MAl 2
37 7+A2THIS, 19).

upeba, 3719 A X HH|7]E 6~18%
oA LTWE 2of 179 4L =2 +
A,

¥C i
oo N
tjo mdt

Hardness (x 1Ddyne/er)

-
AIS content in juice (°

Amounts of Kwamaegi (%)

Fig. 3. Comparison of texture and content of alcohol insoluble
substance of Kimchi added with different amounts of Kwamaegi
fermented for 14 days at 10TC.

Values are mean + SD of triplicate determinations.
Different superscripts indicate significant differences at p<0.05.
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AX 1% 6~ 12%77}z = 2.98~3.25%10 dyne/cm Z foHel
712 B9lom, 12%%} 18%% H|S&slqth AAZE Y
AIS e FH7F A M= 145 g100go} A2t H 7}
XM E 1.28~1.08 g/100 go.2 TH|7]2] H7}eo] o}
g Yol AgE Bk
12 22 9] AISE pectin@ 7} cellulose S 52 A E8it}
2 o] Fo|A AUrk18). ol & A EY tFiHE A<
g ol v]AEo] MASH= pectinesterase, polygalacturonase
cellulase 52| &AFol st AF7} #3jj=]o] Y4
S 7 o] gen, Easjo] A3t 3 pectind & T84 L=
g o2 HglE o] PATER SEETH20). 122
2 IEAE olF Al /e W 24 AglE
X7} A %D}(?-l).

Aod

%,

= 439 éﬂr@r R AFES 18g v FA 9
W F22& Hdste AlE tﬂu}“f*eo B gk v
7u‘ Ao %— Hol—— :z71 1 olste] o] Fojxl= AL

ZA 7= Table 29} Zrt. %}im ﬁ?%ﬁr 27kl e 715
T 7] "ot #Agle] 2 A T3
Apol & ERNA] ekskont sdo] g uhg} ot
7 T~149 5 71H e 2 A g 1Yo, v
AR M #& 7|E =5 YERID 11 FollM 12%3 7171
7V Fzska

7| AR &= GF 3gel= vlg o] X H e
W 6~12% 7P gl A = H7tgel e F3ig Aol &
Holx] g5 ¥t ofet d 4717 B3l 2.39~5.13
Ho g “BHE I3l oA “FalA| . AR = P = 3
7telo] FHA 7|5k S vIXA| = AoE iy
At

2lgtel] g3t A= dvtaoz dur) HrFz A o)A
worow i ulEehe Aok X2 Aure
318 2ol & Holx| ettt AR|9 SAE 9k Ao
utg} ST 3471 HA s TEH o] F7E],
Uﬂ 7] FIMHA AN = 149 = 21U FE] A e
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Table 2. Changes in sensory quality of Kimchi added with
different amounts of Kwamaegi during fermentation at 10T

Amounts of Kwamaegi (%)

. Fermentation
Atrbes " o 0 6 ) 18

0 528405850 5354046 5434027 530:087°

y T et 630:04™  670:09™  679:008
A 14 553:021"  603:008" 67201 684:09™
2 440:0%%  5504030°  650:03*  592:001"

0 44065 524046%  S24060°  511:007°

. T Ss0ut se09st SesHL 610008
T 14 5604088 595:069°  60TAIM 595:003°
y) 3951026 450087 4B 483076

0 194019 476:011%  513:068° 5684095

Fy T T 107" 366:005° 401006 441035
14 188:050% 300 354028 3712085

2 16103™  239:018°  265:048°  2794054°

0 413085 4BH023®  381:077° 41940107

o T ST05T 509 4% 4ds018”
1 6356:047*  563:00™  504:088™  466:097

A 3t 620076™ 5058 5210000

0 5100077 452:008% 435072 406:088"

Sy T 435036" 406:026"  355:076"  360:078"
1 185:099*°  368:008°  360:088*°  347a013*

A 3400t 3300 30803™  300:026®

0 4311097 454038°  5294076°  481:099°

—— 7 08091 6424043 6608022*  646:031
1 596064 660:038% 6752041 6712047

2 4674038%  5254020%  546:025°  583:058%°

0 434007 415047 3041 353:038°

Oveal 7 ss008® 61004 60s019°  620:011"
accepabily” 4 63H006™  60302™ 747014 643:035™°
2 47000 580:076° 6474061 6841052

M sensory evaluation was conducied by 25 panelists using 9-point scales(l point:
very poor to 9 points very good).
sensory evaluation was conducted by 25 panelists using 9-point scales(l point:
very weak to 9 points very strong).
Values are mean + SD of triplicate determinations. Different superscripts within a
row(a~d) and a column(A~D) indicate significant differences at p<0.03.

2 o

7] AR FRAELES 24P Y8k A o3k
o Fu71& A
]

1] o]
0,6 122 18%5]711 A7l 10T &4
WA pH, A= 2 BSAAE A3H o, 1447 5794
20 AR 3t Fa4(D), FATFL), LUT(%), A=
4 AAFE W 422 EEAEAAS)Y FHE 24819
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t}. pHE B8 Agddls 533 2o)7} gisloy 44 74
AEE FAEom O 744AEL 7)) Hrleko] ol
ArE B3lHe 43S vyenllt Fa(ME 8.64~
8.68 log CFU/g +F2.2 F7td m& {FoAQl Aol&
Holx| gkgkont Ait)E HrbEo] Eold4E St
st Aol Atk LT(%)e T2t X A= 78.41%0]
Ao 6% HrloAe 85.76%, 12~18% H7lo|A=
93.68~94.25% = &Yt AX A Q] ArE FH7lAME
2.67x107 dynefem’0]% o1} A7 A& 2.98~3.66%
10’ dynefem’Z E3tc} AAZE W AIS $HEFS 3710
A= 145 g/100 gold ot A7z x| o)) A= 1.28~1.08 /100
go & vttt ] A X & 3 7F Ao vl ek
9| #I} A 7to] Fow, vY dto] thh AR|HJ oY B
E5Tol8lz 7k  JES XA gk} T
AR Algte] vy, A€ 9t} FA9 7|27} %5k
o 12% A7) s kg
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