The Korean Journal of Culinary Research 136
Vol. 20, No. 6, pp. 136~146 (2014)

SX2| R0 T2 AR =2 X2l SEPS!

Ol - HoIH - BI0IE - 212 - 3D
FAEFA7ED FHEFATE

The Quality Changes of Watery Kimchi made of Wild
Vegetables by the Pre-Treatment Methods

Hyo Young Lee' - Hye Jeong Kwon- A Reum Park -
Byung Kon Choi - Nam Kee Heo

Gangwondo Agricultural Research and Extension Services,
Chuncheon 200-822, Republic of Kored'

Abstract

This study aimed to determine the physiochemical changes during maturation to examine the preparation of
watery Kimchi with wild vegetables from Gangwon Province, and its use. The wild vegetables in this study in-
cluded Ligularia fischeri, Aster scaber Thunb, and Cirsium setidens; a comparison was made between preservation
in a saline solution and pre-treatment with blanching. As for treatment before preparation of watery Kimchi,
the water content was the lowest at 81.45% for Aster scaber Thunb preserved in a saline solution and was found
to be 87.39% for blanched Cirsium setidens. Blanching resulted in higher L, b, and a values for color value
than treatment with a saline solution and Ligularia fischeri got the highest hardness, followed by Aster scaber
Thunb and Cirsium setidens, from both types of treatment. As for the physiochemical properties during maturation,
the total soluble solid content and salinity were kept higher by treatment with a saline solution than by blanching,
whereas pH tended to get lower in both types of treatment. Turbidity became higher one week after treatment
with a saline solution, but varied insignificantly afterward by any type of treatment. As for free sugar, both
types of treatment increased the content of glucose and fructose and kept that of sucrose and maltose constant
during maturation. As for overall acceptability, blanched watery Kimchi made of Cirsium setidens got the highest

preference.

Key words: wild vegetable, Ligularia fischeri, Aster scaber Thunb, Cirsium setidens, watery Kimchi, blan-
ching treatment

I.MNE L85 AAFA] 4= Fe Aol 53 8l
th 223, 87 AF(FHFY 2003; Big issue

ALHT, N 2 /WA 2009; 2014y AEshs A9 tEA e 1174
oln|&; 2013) 5 AFEAA thdt #Ao] okl <l ABE AF] e AHiet] o] &stH e &4

iw

o] EY, +82-10-2752-6721, lechyoungl2@koreakr, FU = FHA U= 83 Fd=wdried



Axe W we A 2hxe] FAxst

% i), Al e Al Tz Aol 2
e A8 led AES ek, B, 39
% 5 7154 A AE 2012; Ham SS 1999),
ABAEHARA, B, &, A9, 52 5), 44
ZA), AGe2] SR, gl 5

oz tekall B8E I, 1 e w4

FHA, F
2" o] em(Kim JS - Hong GO 2009), 7} &2}
Al el wey 1 7 vhdsith

AR F/ Tl sl B = =EH
2, AA=rolgtaz: E2a, ‘&L ol B
=5 gto] FA @ HAE o] EHKim IS -
Hong GO 2009). =34 #d dAgele 237}
E7X](In MJ et al. 2014; Park JE et al. 2011), &
FE71x)9] 3tEIHKim DK 2005), Avlks &

S o] &3 AA] A& v
Ao FUhE S
N85 A dlAA e X7 e, o
SR, AR, AUE
S + Hong GO 2009). A S 71%

M Efre AzkE s of Bt o=
HE] PaFe] 20k A EI} acid componentsS 7+
2AI7NAY A AB] 8] vl #2](Blanching)
7h 2 AREI o, gt 7 AE Al E Al A
Fo] 29 T F4 Azl Bolshs AAE EF
43t Al717] ek AR @ol o] &x: St
(Jung JY et al. 2007)= A7 AZE EUZ 27
2] Az A Aol ol Ada Aot v
e & Hlastaal shich

e 2 Ao AxE] 21e gl

2

w0 >
K 2
N

S,
©
o
S}J
=
3

.

Py
&8kz

B, B, 22197
& Az, A9717 Al L W5
del Ab) BRI $8 Fee AESTA

gy,

1

B A ALEE A 24 B2 (Ligularia
Sfischeri), ZXF(Aster scaber), 1% 9737 (Cirsium
setidens) = 7= B3, SAol|A Aulgt e AF
otk =34 AxE flal Zad AsFHE
&, 7, A, vk, 9 G T, S
FA7VE, A, Aihe 4 LA HeFE A

Fskel AHgHAh

2. &M MAEl & S2KX K=

23] 3+ U} salad spinner(WS-6600, g+ 7 7])
2 137 E5sila, AT A9 3% B
3~4% g3 A HuAdS AX HHx
) 22% Eof 23] 3 th salad spinner= 1
7 gt B A dd2 AR 500 g, T
g Wl 85 g AL 45¢g vE75g 493 g
AU 3 g, BT 3 g, FAEGS g+ E
600 g) 41.25 g, AR 15 g, 29} 12 g 1% 2]
T 758.25 g 2 wigtetgict AR, FaE, 4
BFE AL FAREE HA7E o] &3] 14

S5, £l 871k, LLGSsDe) AL, 4
[e]

(o)}
oo

@ oPd, HAF FES Aol YUk A%
A BHAE ST AT SYATEA 15

| =S awy
o FHY 63t FAWSE SA Uk



138 2] ek A 209 Al 63(2014)

=73 o, A== Al = A }A|(spectrophotome-
ter cm-2600d, Konica Minolta)E ©|-8-3}o] A|59]
U7 F-E-o] L(lightness), a(redness), b(yellowne-
ss) ke 53] WHE SAskqitt 2 Aejite] Axe]
2ol MA(color difference, AE)ZESZ YERY
). 4=+ Texture analyzer(CT3-10K, BROO-
KFIELD)= %¢] 4% 545 Probe NO. TA52(9
mm)E °]-&3ste] 103] vHE =331

2) &%, JiEM NSE 8E, pH

AwE ARA R 10 g7} A8 20 mLE 4]
A7) (HMF-505, Hanil)® 3027 B3 oS
tAY Ahs T 2EA(PAL-03S) & 3 =
Aotk sLstA Ael| Al8e 7HA 1 E
ke Cx|Y YA (Refractometer, ATAGO)S
A3l °BrixE %5153, pH pH meter(Se-
venEasy, mettler toledo, Swiss)= 33| S7g3l] 3
k= Ak

4 BT, Ry, BT =5
=1 Kim GS (2013)9] HHS W&ol A

im
< YA E2]7](Union32R Plus, 3L 3}sH»

£

2 oH

== han N B
AE ol &3l 10,000xge] == 583 723}
3k B AEA8 38 UV/VIS spectrophotometer

(DU 730, Beckman Coulter, Brea, USA)E A18-3]
o] 558nmol|A] 43] WHE S EE S48k,
g2 ¥ 200 pLol| SFS 800 pLE 715k
723} 171 3 0.2 1m membrane sylinge filter 2
o3} & HPLCE A3} ELSD detector= 49
3tk S-S Kim JY 9+ Lee YH (2010)] |t
WS Fa3ke] DNS(dinitrosalysilic acid)H -Z
546 nmellA FHEE S48

B S A, 209 B,

54 HAx=(14: o) sid, 24:
A BE 40 25

ol g3

6) SEHZM

Aze] FAA = Statistical analysis system
(SAS 9.2) program< ©]-83l] ANOVA A% 2}
Duncan’s multiple range test WS 33} 1,
Hitwke] BAA freldE p<0.05 FEAdlA A

sk

X2 [E AIHAIZ

X
—_
El=

= =
H)el R Ak, A (Table DA B
E Hheh 2} SRS Al 29 A7)

81.45%% 7P Al el tizl Aeldk 1
D7dFNA 87.39%= JEFSATE NAAS(2011)0]
naw FHAR), AR FEFFS 90
%, 89.3%<1H], Al AU HH A efolA
G- ko] Lrolal & NaClell 98 AFESt 2hg-d
23 Aoz RojZtia L) AkdME g
A2 7F 21 4A g vls] Wt G et E
Uelon], AAzoa Z ApolE Hof Mg
S fA5kE Ao w Yehth AxE w3
Aol Al YA Uehd Zle2 Hol el <
gk 2)9] Aglol] o g Folgt AT AT Jung
JY 5(2007)0ll- = 21Ag 23 e H=7) 1,353
g - forceE IR A ] Fo|= 661~665 g - force=
50.7~51.1%%] #HAE JYERlthe s} frAke
AFE JERIQITE Akl e] FFel M E A=
o] Hglel] Jgg F Aoz Holy, 3 "
el 7, i Alte] 3~4E 2= Jung JY &
(2007) A7-2] 6~25%-HT} Aol AFA|(1,205 g -
force)2ke] A= zpol7} A& Ao R FAE UL



Az Hhiel W2 A BX9 FAAs 139
{Table 1> Physiochemical properties of pre-treated samples
Samplesl)
Item
PA BA PB BB PC BC
Moistur
oisture 84.49:0.09  8145£029  85.67:0.68 86414043  86.53:0.14  87.39+0.53
content(%)
L 30.07 34.29 33.00 36.29 28.03 34.53
Color” a —3.74 —7.26 —4.93 —8.69 —1.08 -9.52
b 11.51 1630 16.14 19.35 8.08 18.50
Har
dness 1,974.8 1,575.8 1,868.2 1,104.6 1,121.8 724.6
(g-force)

Y PA: Ligularia fischeri(Gom-chi) watery Kimchi, with pickled in salt water
BA: Ligularia fischeri(Gom-chi) watery Kimchi, with blanching treatment
PB: Aster scaber(Cham-chi) watery Kimchi, with pickled in salt water

BB: Aster scaber(Cham-chi) watery Kimchi, with blanching treatment

PC: Cirsium setidens(Gondre) watery Kimchi, with pickled in salt water
BC: Cirsium setidens(Gondre) watery Kimchi, with blanching treatment

2 L(lightness), a(redness), b(yellowness)

AL
o

2. 22X MxE = g, Jisd 1
=1

8
W BYA Az F 5T AR Baepi |
3P A%, I, pHO| WBHE Fig 1~ Y | 5
Bc) 44 % e Ade AU A g =
21 —-PB  —e=B8
¢ —e—PC BC
i Z Storage period (days)
16
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<Fig. 1> Changes in salinity of samples during sto-
rage at 5C for 5 weeks.

PA: Ligularia fischeri(Gom-chi) watery Kimchi, with pick-
led in salt water, BA: Ligularia fischeri(Gom-chi) watery
Kimchi, with blanching treatment, PB: Aster scaber(Cham-
chi) watery Kimchi, with pickled in salt water, BB: Aster
scaber(Cham-chi) watery Kimchi, with blanching treat-
ment, PC: Cirsium setidens(Gondre) watery Kimchi, with
pickled in salt water, BC: Cirsium setidens(Gondre) watery
Kimchi, with blanching treatment.
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<Fig. 3> Changes in pH of samples during storage
at 5T for 5 weeks.
PA, BA, PB, BB, PC, BC arc the same as <Fig. 1>.
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{Table 2> Changes in color of the samples during storage

Storage period (weeks)

Samples" Color values
0 1 2 3 4 5
L 30.07* 30.31° 31.67" 32.93° 32.75 29.77°
oA —3.74° —3.57¢ —2.23% —0.15" —1.23" 1.40°"
b 11.51* 15.65" 12.36™ 15.40° 13.69™ 9.62"
AE - 4.14 2.36 6.02 427 5.49
L 34.29° 32.01° 34.36" 33.20° 32.65° 32.68°
BA —7.26° —4.97° 027° 3.54" 3.16" 445"
b 16.30°" 14.51° 17.58" 17.41° 13.65 13.89°
AE - 3.69 7.63 10.91 10.87 12.06
L 33.00° 30.59° 31.49° 33.29° 31.34° 32.88°
—4.93° —0.90° —0.79° —0.33" 0.36™ 1.77°
PB a b ab ab ab ab
b 16.14 3.86 10.17 13.34 10.15 11.98
AE - 8.66 7.42 5.39 8.16 7.88
L 36.29" 36.98" 35.25° 37.90° 34.52° 35.74°
—8.69° —3.14¢ 247" 3.73% 2.11° 3.97
BB ab ab ab a b ab
b 19.35 17.49 16.58 21.79 15.37 16.44
AE - 5.90 11.55 12.76 11.65 13.00
L 28.03° 30.11° 32.82° 31.03* 30.04® 27.62°
—1.08% —0.83% -2.02° 0.56" 0.34° 0.88"
PC bc be a ab abc c
b 8.08 8.12 14.36 11.61 10.00 5.85
AE - 2.10 7.96 491 3.12 3.01
L 34.53° 34.98" 34.16" 32.39° 31.77° 32.18°
Be -9.52¢ -9.15¢ —0.04° 4.39® 3.00° 579
b 18.50" 18.64" 18.46" 16.45" 13.79° 15.12"
AE - 0.60 9.49 14.23 13.66 15.86

" Refer to <Table 17
? Mean with different superscript in each row are significantly different at p<0.05

{Table 3> Changes in hardness(g) of the samples during storage

Storage period (weeks)

Samples”
0 1 2 3 4 5
PA 1,974.8 351.63" 307.3" 260.8" 320° 348.8°
BA 1,575.8 225.38" 213.2° 155.3° 225.8" 173.6™
PB 1,868.2 401.50° 238.4° 301™ 342.7° 309.8°
BB 1,104.6 140.25 135.7° 104.5° 942" 105.2°
PC 1,121.8 294.86" 208.5 191.3° 253.9® 192.8°
BC 724.6 147.63" 131.9° 127.4° 158.9" 132.3*

Y Refer to <Table 1>
? Mean with different superscript in each row are significantly different at p<0.05
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{Table 4> Changes in free sugar contents of the samples during storage (Unit: %)

Storage period

Free sugars

Sample
(weeks) Fructose Glucose Sucrose Maltose
1 0.734+0.077" 0.328+0.001° 0.087+0.010" 0.10120.001°
2 0.610+0.005° 0.264+0.002° 0.093:0.000" 0.1020.001°
pA" 3 0.324+0.004° 0.135+0.004° 0.0930.000" 0.100+0.001"
4 0.335+0.000° 0.134+0.005° 0.0950.001° 0.099:£0.000°
5 0.423+0.003¢ 0.135+0.004° 0.094+0.001" 0.100+£0.001%
1 0.568+0.080" 0.374+0.011° 0.094+0.001" 0.104£0.000°
2 0.443+0.003° 0.216+0.000° 0.0950.004" 0.104+0.000°
BA 3 0.494+0.009° 0.200+0.002° 0.093:0.000" 0.102£0.002°
4 0.323+0.001° 0.12240.009° 0.0940.000" 0.10120.001"*
5 0.274+0.001° 0.1030.003° 0.095+0.002" 0.099:£0.000°
1 0.550+0.013" 0.488+0.005" 0.092:0.001° 0.10120.001°
2 0.618+0.008" 0.283£0.017° 0.093+0.001° 0.101£0.002°
PB 3 0.462+0.001° 0.157+0.007° 0.094+0.001" 0.1010.001°
4 0.491+0.007° 0.148+0.003° 0.094+0.001° 0.101+0.001°
5 0.384+0.002° 0.119+0.008° 0.0960.002" 0.10120.001°
1 0.55440.013° 0.38120.008" 0.095+0.002" 0.10120.005°
2 0.528+0.015" 0.28240.008° 0.093:0.000° 0.107£0.001°
BB 3 0.455+0.009° 0.21240.011¢ 0.093+0.001° 0.108£0.003"
4 0.254+0.003° 0.135+0.000° 0.0930.000" 0.106+0.003"
5 0.2600.004° 0.140£0.005° 0.094+0.001" 0.102:£0.004°
1 0.552+0.027" 0.400£0.023" 0.094:0.003° 0.107£0.062°
2 0.573+0.001° 0.310£0.002° 0.093+0.001° 0.102:0.001°
PC 3 0.5090.006° 0.16120.004° 0.0950.003° 0.102+0.003°
4 0.346+0.003° 0.122:0.005° 0.098:£0.005° 0.10120.002°
5 0.337+0.002° 0.119+0.002° 0.1040.002" 0.100+0.001°
1 0.464+0.003" 0.264+0.010" 0.093:0.000° 0.1000.001°
2 0.312+0.002° 0.147+0.085° 0.093+0.001° 0.101£0.002°
BC 3 0.124+0.003¢ 0.1120.006° 0.092:£0.000° 0.098+0.001°
4 0.15620.001° 0.102+0.001¢ 0.094+0.001°" 0.099::0.001°
5 0.128+0.000° 0.102:£0.000° 0.0950.001°" 0.099+0.000"

D Refer to <Table 1>
2) a~d
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Mean with different superscript in each column are significantly different at p<0.05.
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(Table 5> Sensory characteristics of Mul-Kimchi during storage at 5C for 5 weeks

Sensory S Samplesz)
properties PA BA PB BB PC BC
1 B1440.70"  ©1.6+0.84" B1.741.06° 52.3+0.48" ©1.4+0.70° 52 840.63"
D £ . . . .
. egretetf) 30 A6£117° P23+1.01°  AP254093°  A342081°  P2.9:0.700  A3.4+0.67"
ermentation
5 43.240.63" 43.1+0.88" 43.240.79* 43.540.97" A3.7+0.82° 43.5+0.85"
1 52.6+0.97° 42.5+0.97* 42.740.95" A2.4+0.84" 42.7+0.95" A2.4+0.84*
Salty 3 23580690 4324075  *3.2+0.87° 2274079 *33x1.01° 426081
5 AB3 34048  #3.2+0.63° 43.5+0.97* A3.240.79" 43.1+0.99* 43.0+0.82"
1 22.9+125%  P1.9+41.13° 43.140.99™ 42.6+0.98™ 43.5+1.07° B1.9+1.46"
Color of b e .
© °rl . 3 %20:088"  2.6:070°  32+0.63™  %32:092™  “39+099°  *3.5+1.18"
sample . . . . .
5 .9+1.10"  3.7+0.67" A2 74+0.82° A354071°  43.1x1.29% A3 84+0.63"
1 .6+0.73"  "2.9+£0.88" B)410.53 AB) 84042 "2.8+0.83" #3.240.79"
TUIbldlty A a A a B a B a A a A a
 liquid 3 2.840.92 3.040.47 2.5+0.71 2.6+0.52 2.940.57 2.940.74
of liqui
5 A3.1+0.74* 42.8+0.63" 43.240.63" 43.140.57* A32+0.67* 43.1+0.57"
1 A2 3+1.49° A2.2+1.40° By 241147 52 .341.06" B) 120.99° B2 44097
Carbonated
a; onated 3 8940040 A31£122°  A3.1£094°  AB28:0908° 4300770 233+0.65"
avor
5 2314074 "2.6+0.84°  “B2.8+0.63™ £33+0.82"  *2.940.74™  AP3.0+0.67™
1 A3.341.66" By 7+1.64° By 7+1.22° 43.0+£0.67" 43.0+0.87" 43.0+0.94°
Flavor 3 A3.541.29° A3.041.14° A3.6+0.81° A3.1+0.70° 3 .3+0.90° A3.4+0.81°
5 A3.8+1.23° 23.6+1.26° 43.540.71° 43.1+0.57° 43.340.95° 43.740.95°
1 A1.940.99" B1.740.95° B1.8+0.63" 52.0+0.82° B).140.74° B2.8+0.92°
Overall
:E'ny 3 254127 22.741.19° 22.741.01° 43.120.54™ 23.040.77" 43.840.75"
acceptabili

5 42.8+0.92* 42.5+0.97* #3.1+0.57* 43.0+£0.47" A32+0.42* AB3240.92°
DS . Storage period(week) ? Refer to <Table 1.

3) a~d

Mean with different superscript in each row are significantly different at p<0.05.
A€ Mean with different superscript in each column are significantly different at p<0.05.
Y Color: 1 points(Green) < 5 points(Brown).
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14.00

——PA
12.00 PR
—=BB
PC
BC

10.00

/

Reducing sugar(mg/g, as glucose)

2 3 4 5
Storage period (weeks)
<Fig. 5> Changes in reducing sugar of samples
during storage at ST for 5 weeks.
PA, BA, PB, BB, PC, BC are the same as <Fig. 17.
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