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Abstract

Mul-kimchi is more watery than traditional kimchi and is prepared using large amounts of salted water, Chinese
cabbage, radishes, and carrots. The quality characteristics of Mul-kimchi prepared with Chaenomelis Fructus water
extract (1, 3, or 5% wi/v) (CF Mul-kimchi) or water (control) were investigated during fermentation for 21 days
at 107C. The initial pH values were 6.53 (control), 4.14 (1% CF Mul-kimchi), 3.61 (3% CF Mul-kimchi), and
3.54 (5% CF Mul-kimchi). The pH did not change significantly in CF Mul-kimchi but gradually decreased in the
control during fermentation. Changes in titratable acidity were reflected in pH movements. Viable lactic acid bacteria
in CF Mul-kimchi were at lower levels than in the control. Viable bacterial levels in Mul-kimchi decreased with
increasing concentration of CF water extract. Textural features, such as hardness, cohesiveness, chewiness, and
springiness, were higher in CF Mul-kimchi than in control. Anti-oxidative activity, measured by DPPH radical
scavenging and nitrite scavenging, of CF Mul-kimchi, were higher than in control, and the activities rose with
increasing levels of CF water extract. The sensory qualities of 1% CF Mul-kimchi showed the highest values in
taste and overall acceptability among the Mul-kimchi preparations tested.
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7Vte] 34242 (WSB-20, Jeio Tech, Korea)Z ©]-&3}o]
80°CellA] 34t E3F A7 A 23] QHE = SF3iTh
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5}e] F9~= Plate Count Agar(Difco, Detroit,
ML, USA), 22HFSE 0.02% Sodium azideZ $-/3h=
MRS Agar(Difco, Detroit, MI, USA)®l F&-3}od, 37 ClA
24~48A17F v Fst & Ul colonyGE AS3SHA
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EAA 9] w3248 )33} Rheometer(Compac-100,
Sun Scientific Co. 1td., Japan)S- ©]-8-5}q hardness, springiness,
cohesiveness ¥ chewinessE 73} 2™, Test type :

¥
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Mastication, Adaptor type : Circle, Adaptor area : 0.20 cm?2,
Sample height : 3.0 mm, Sample depth : 20 mm, Sample
moves : 1 mm, Table speed : 60 mm/min, Load cell : 2
kg= sIATH
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B3 E7X9] HA}FF(electron-donating  ability)>
Kang 5(12)¢] el e}t SHs00 5 244 5=
4,000 rpmol| A 15%3F A8 Al & 1 45 02 mL
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71t T vortex mixer2 1037+ ZIE&}aL 10525 spectrophotometer
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02 M 74 9Fd o2 pH 252 EAY v 459E
7vste] F 95 10 mLE 3Tk o] 848 37ToA
IXZE RESAIZ] 3 2 vk | mLE Fet 2% 248
3 mL9} 30% ZAHEHO T 833t Griess reagent(1%
sulfanilic acid:1% naphthylamine=1:1) 0.4 mLE 2} 2 7}
& & X5 E3ste] A2l 1587 WA £ 520 nmofA]
FHEE 3783tk IZ 7 Griess reagent Al 577

Fhete} 2483k,

T

ZsdAl
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SHd B skl 209 o e® A, Bt @ ANt
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it BT ofF Au(1d), HE otk 5H) R ofF sttt
Ee o FUOME F7Fsksth
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Wb AlQle BE A4S 39hE Fasilon &
o] 7F-2 SPSS(Statistical Package for social Sciences,
SPSS Inc.. CHicago, IL, USA, version 12.0) software package
£ o] 8438l EAHEA(ANOVA)S 319ler 2 A7t
21432 Duncan’s multiple range testol] 23} 753FATH
(16).
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Table 1. Effect of Chaenomelis Fructus water extract on changes
in pH and titratable acidity of Mul-kimchi during fermentation
for 21 days at 10 TC.

Water Fermentation ~ period(days)
SIS e 0 6 1 18 2
A 653:000™ 398:003° 387:001 386:002™ 371:000"
B 4141003 449+001° 436:000° 436:000° 395:0.01°
M C 3612000 389001 390:000% 3901002 387001
D 354003 3726001 373000 373:0.00™ 376:000°
A 003:000% 0212003 035:000° 036:000° 042:001°
" B 028000 0.17:001" 022¢001™ 0212002 034+001%
C 046:001° 036:00° 035:000* 035:001® 037:002%
D 051:001° 042:001™ 043:001° 042:000° 039:002°

YA : Distilled water, B: water extract with 1%(w (W[v) Chaenomelis Fructus, C : water
extract with 3%(w/v) Chaenomelis Fructus, D : water extract with 5%(wW/v)
Chaenomelis Fructus.

Values are meanststandard deviations of triplicate determinations. Means with different
superscripts within a row (a~d) and column (A~D) indicate significant difference
(p<0.05).

=T Aee 54 27 003% oA WE 2197
042% = —0—7}0}% o, 1% 23 E71X]+= %7] 02890 A
A 6LA7IA] ATt sl 0.17% 2 VERE S o]
57 21900 034% = YEISTh 3%, 5% 53 ERX =
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LERY AT fﬂi 9] 6¥ A ZHAMFS4E 7.21 CFUMLE
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3% 23 &7 l% g 6U7IRE Zkeldy) o B =g
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Table 2. Effect of Chaenomelis Fructus water extract on changes
in total microbe and lactic acid bacteria of the Mul-kimchi during
fermentation for 21 days at 10C.

Water Fermentation Period(days)
NS ) 6 0 18 2
A 634200 7415003 643000 546:006” 552:008”
Total microbe 471000 507:003° 595:000% 660:000° 664:0.06°
(log CFUML) ¢ 440:0.10® 441:007° 609:001° 658:000° 659:004°
D 2600 403:001" 420005 4.17:003" 5.00:001®
A 56820037 7214003 623:005° 536:0.14° 468:0.05°
bI:cctt;aacid B 313:000° 4841001 500:000C 5.11:007° 542:006”
(og CFUmL) C 22840020 404:004™ 43:002" 436:001° 452:004°
D 146:001* 254:00™ 372:002% 305:003" 291:005"

"Refer to Table 1 for abbreviations.

Values are meanststandard deviations of triplicate determinations. Means with different
superscripts within a row (a~e) and a column (A~D) indicate significant difference
(p<0.05).
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Table 3. Effect of Chaenomelis Fructus water extract on change
in texture of the Mul-kimchi during fermentation for 21 days at

10C.

Water Fermation  Period(days)

sowee’ g P 18 3
445841147 41.06£2.08" 38.14£1.95™ 36.16:2.20"

g1a1 4903:021% 45.17:2.41 4195+165% 3978+1.52°

118 468042.48" 43111648 4005:175™ 3797:0.04®
3120300 28742211™ 2670+134* 25312221

Attributes

Hardness ,
(x10"dynefe’)

o 0 w >

50.17+1.84% 40.66+1.73% 36.17:070% 35.69+133%
i S468:301° 4473204” 3979:2.08° 3925219
4 516742967 42692034 37984287 37474218
B0LI™ 28461229 253242.46" 24.98+138™

Chewiness

®

O Q0 W >

279201 2033:286™ 1654:284™° 13.56:208"
auq1 25165106 242239 18262264 149742.58°
LT 3674167 21122261 17192234 1409200

1641194 14642178 1191:305™ 9761233

Cohesiveness

%)

O o w >

30.18:2.18% 37.51:246" 3323:090™ 3470£243®
g9 BA220° 41415305 3787208 38314119
201 4066+1.4™ 33944153 3550:184°™ 3602+193°
887146" M4 BT BRI

"Refer to Table 1 for abbreviations.

Values are meanststandard deviations of triplicate determinations. Means with different
superscripts within a row (a~d) and column (A~D) indicate significant difference
(p<0.05).

Springiness
(%)

O Q w >

2 & FE2EE g A day F Ao

312 =A3 A9E= Fg 13 2ok g2TE 54
Z71 707%, 1, 3% 5% B3 S0X= 22 62.77%, 71.12%,
89.81%% 7ol Hl3] ¥ AAFHTS HyoH, &
I EFEFEY & SUHEFE SR dE2T e
a7t JAPYEFE AApgolso] 718tz HE 18Y
o|% ZhAgh vk, Byt E3X = UE 27| oA A
sHe Ao g Uehtou) gz vl foldow e
AA} Fo5S YERNAE Lee 5(6)2 Eih= 4k 22
¢l flavonoid®} polyphenolS T {3l Qlom,
n-Hexane 52| DPPH radical 22487 ¢] 7} ¢35}

9= 45 gzl
v &xkal SAdo] FElstA S7HE 5 e Ao E AR

activity(%)

DPPH free radical scavening

0 6 12 18 21
Fermentation period(day)

Fig. 1. Effect of Chaenomelis Fructus water extract on changes in
DPPH radical scavenging activity of Mul-kimchi during fermentation
for 21 days at 10°C.

1)A(-‘-) : Distilled water, B(-Ill-): water extract with 1%(w/v) Chaenomelis Fructus,
C(-A-) : water extract with 3%(w/v) Chaenomelis Fructus, D(-@-) : water extract
with 5%(w/v) Chaenomelis Fructus.

OLAIAY 4TS

EX Y o} A 2A %S SA T A= Table 49
2t B BRA Y] oA AATE tlETe viE) =
Ko, Bito] w7t S7ESE 2 S UERA
oo UlET= 28 RYA A= FrolH o R SUkEAS
U 1 o] f92Ql Histe #EE - fllth EoEA
A= Fax7]d Bls| FEE Wsle A 5 0T
&4 27 ETFE 1071%2 YeEgon, 23 719
735 247 58.50%, 84.31%, 88.52% % 3} H7lo)] <3
bt Aol ST ek BEFS VERIEE oFE4ka
2A%5E pHE &EA0] w7 pH7}F s I s
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Table 4. Effect of Chaenomelis Fructus water extract on changes
in nitrite scavenging activity of Mul-kimchi during fermentation
for 21 days at 10TC.

Water Fermentation period(days)
1)
source 0 6 ¥ 18 21
A 10712051™ 2360:038" 49.57+0.78™ 4936:064% 50.66:026™

Niite B 5850:097° 5753:064° 5791:077° 5842:077° 6267:064"
scavenging )
aiviy  C 84312013 8316:051° 8533+0.86 8329:064™° 8827:051°

D 88524092 89.16+038™ 89.20+0.39™ 89.20:029™ 89.54+026"

"Refer to Table 1 for abbreviations.

Values are means+standard deviations of triplicate determinations. Means with different
superscripts within a row (a~d) and column (A~D) indicate significant difference
(p<0.05).
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7 fFolHo® At 3 3% B EA I 7H
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Table 5. Effect of Chaenomelis Fructus water extract on changes
in Sensory quality of Mul-kimchi fermented for 21 days at 10T.
)

Water source

Attributes
A B c D
Taste 420054™ 580057  460£0.67°  3.80:0.70°
Color 400£044°  600:041"  600:0.54° 600057
Flavor 400000  556:093  621:030°  563£0.70°
Sour Taste Intensity 4.02:0.00°  4.880.44®  569:0.08°  6.08£0.58"
Overall acceptabiliy ~ 4.42:0.54°  526:08%  421:044" 404044’

"Refer to Table 1 for abbreviations.

2)Sensory scores of all attributes were evaluated from none at all (1 point) or dislike
extremely (1 point) to very strong (9 points) or like very much (9 points). Values
are meanststandard deviations of 50 panelists. Means with different superscripts
within a row indicate significant difference (p<0.05).
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