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Abstract

This study was carried out to investigate the change of the quality of wild edible plants, Cirsium setidens
Nakai, blanched at various conditions. Samples were blanched under blanching conditions of 90°C/25 min, 95C
/15 min, and 100°C/5 min, with salt concentrations of 0%, 1%, 2%, 3%, 4% and 5%. The color, texture
(hardness), chlorophyll and total polyphenols were analyzed. The contents of polyphenol and hardness in
Cirsium setidens Nakai were found to be decreased in relation to blanching time. With respect to sensory
evaluation, the 3% treatment had a higher overall acceptability than other treatments. The optimal blanching
condition was found to be 100C/5 min and 3% salt.
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CirsiumZ(8)2] T3 52! silymarin®] & 7HRa-
uen HM & Schriewer H 1971; Mourelle M et al
1989), 43-& F= AA2] Akslel ¥ (Ingelman
SM et al 1988)¥ <324 343t HE gy}
(Ferenci P et al 1989) 5ol Ag|&4do] %
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BNl 5ol ghrEo] lof IetaAdE viEe o
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2006; Surh J 2009; Lee WB 2002). A|’45 E=
A5 A= tiAlgt Evla, gz o
o gkov, x| FEE sl Wl dele 7t
A AHst] BHAM B, AY, 2F] B
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et al 1987; Kang 1J et al 1997). Z=d|& i€ 5¢
of AFt 2&o2 AMEE I ) O(Chang
SY et al 2012), &l Ecolb= Ag oJAY T}
sl =7le AF AN dsEolu 5o o]
£t DA EYUEE 2A7])% 31H(Suh JT et
al 1996), ¥4, 73, ¢, "R 522 agfste
tl= =719 A4 BiAYe] ARgsislom, S5
o] w7t 3 Fite] Fol ARE AMEE =
B3I tHLee SH et al 2006). F=3F, Chang 5{(2012)
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£ o] &3 Fxge] M A (Kang 1J et al
1997) 9 =& ©]-83 5571 (Ham SS et al
1997)°l] &gk A 7ol Al=H v} gl gk,
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THJung JY et al 2007: Choi SY et al 2014).
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2]7] AL 7FE st Z}Z%S’J =7h =S W Al
500 g2 FYsl vlR & FA| Yo 183t
FAG oy SRTE 13 53‘75—, Wzhe ohs
salad spinner(EMSA Werke,Grevener Damm, Ger-
many)E ©|&3t] 18 B3t @3ste] BV E Wi
3 ElgrE ol olE B71E AAS $ PE A9
(Youngsan, Seoul, Korea) &2 XA}sle] —40T 2]
W35 31(UP-Right Ilshinbiobase, Gyeonggi, Korea)
oA HyshAA Aol o] &3ttt

3. H

A= o] A HE F33=2A|(Spectro-
photometer cm-2600d, Konica Minolta, Osaka,
o] WHESA(103])3t%l on, W
(L, Lightness), 24 %=(a, redness), 2 =(b, yel-
lowness) @S2 YeEPY 1w, =4 A s
(L=96.84, a=—1.45, b=2.63)2.2 K3 F Al&

Japan)&

4
4%+ 3 mm probeE “2Hg+ Rheometer(Com-
pac-1001I, Sun scientific Co., Ltd.,Tokyo, Japan)
S AH&ste] 60 mm/mine] HE2 Sste] 7
o I FH9 HWAEE 53] WHE SH 5,
HANYEES glom® @912 YERAAL

5. Chlorophyll
2 =&
AOACH(2002)°] et 478 AlSE 85% ace-
tone ©. & FZ3}] 663.0 nm, 645.0 nm°ﬂ’\1 %
F=A(Optizen 2120UV, Mecasys Co. Ltd., Dae-
jeon, Korea)E ©|-&3 §3EE 4T &, ¥=

= gee 4% Ao At

2! Chlorophyll a, b &

Chlorophyll (#L/mL)=7.22 O.D.(663.0 nm)
+ 18.80 O.D.(645.0 nm)

Chlorophyll a (£L/mL)=11.94 O.D. (663.0 nm)
— 247 O.D. (645.0 nm)

Chlorophyll b ( #L/mL)=20.34 O.D. (645.0 nm)
~ 4.94 O.D. (663.0 nm)

E=d = &g &
ZE2]9 =852 Folin-Ciocalteu’s phenol re-
agent/} A5 #E4 shgHEC] o8] =elEdl
Ao gdee del2 345t Duval B
& Shetty K 1915). 2+ A]& 1 mLel 10% Folin-
Ciocalteu's phenol regent 1 mL % 2% Na,CO; &
N 1 mLE H7kste] £33 5 FLolA 113t
g WA Jeln 4%
reader(Molecular Devices, Sunnyvale, CA. USA)-E—‘
ol-g3tol 750 nmellH FF=E AU &
E¥E gL garlic acidE ©|&3le] 243
EFFACRZHE Fallon, T34 garlic
acid #Z%F%7} 0, 100, 200, 300, 400, 500 ug/mL
7} =g ste] 725 nmol|M FHREE ST &
217 5}9‘5\\3}.

ol & microplate

;q oLq_ p@)oi /\1;\]5]_03\3 ,
M(color), Bl(taste), =27
ture) 2 2 AuEA el

AREA Q1 4 (overall acceptability)ol] T
g W5 545 Hrkekh

9] %(appearance) Htex-

8. SHKE

DE Age 33 ulE o 7 gYslo] FFX|9t &
FHAE Y1, 724 752 SPSS 18.0
(Statistical Package for Social Sciences, SPSS Inc.)
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{Table 1> Effects of blanching temperature and salt concentrations on Hunter's value in Cirsium setidens Nakai

Blanching Blzzl;l;ing Salt cont. Hunter's value
temp.(C) (min.) (%) L? a b
Control 32.45+0.01"" —7.4120.01° 11.54+0.12°
25 0 35.81+0.02° —8.17+0.24° 11.0120.21°
25 1 34.91+0.01° —8.0120.01° 10.55+0.13°
] 25 2 34.84+0.22° —8.41%0.01° 10.97+£0.51%
0 25 3 35.14+0.34° —8.64+0.15° 10.99+0.21"
25 4 35.97+0.06° —8.74+0.18° 11.01£0.31™
25 5 35.19+0.04° —8.4120.20° 11.24+0.28>
15 0 36.14+0.21° —8.97+0.58° 10.27+0.14°
15 1 35.94+0.31° —8.99+0.14° 10.38+0.26"
] 15 2 36.4120.09° —8.94+0.11° 10.44+0.35°
s 15 3 35.98+0.02° -9.010.31 11.01£0.21%
15 4 36.47+0.01° =9.11£0.09" 11.24+0.54"
15 5 35.98+0.03° —9.06+0.14% 11.59+0.21"
5 0 41.3240.23" —9.14+0.22 9.49+0.14°
5 1 40.9140.25" —9.1420.15" 9.54+0.61°
5 2 41.2140.12° —9.18+0.18 9.94+0.41%
100C
5 3 40.1840.11° —9.17+0.14 10.0120.14%
5 4 40.84+0.43" -9.20+0.12 10.61+£0.21%
5 5 41.54+0.01° —9.19+0.15 10.66+0.28*
Fvalue 12.39%* 0.67* 6.28*

D Values are means+S.D.(n=10).

? L : Degree of lightness (white +100 <> 0 black).
a : Degree of redness (red +100 <> —80 green).

b : Degree of yellowness (yellow +70 <>

* p<0.05, ** p<0.01.

—80 blue).

Means with the same letter in column are not significantly different by Duncan’s multiple range test(p<0.05).
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<Fig. 1> Hardness of Cirsium setidens Nakai by differ-
ent temperature and salt concentration. Values
are mean£S.D.(n=5). Means with the same letter
in a column are not significantly different by
Duncan’s range test(p<0.05).
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S Hou FFE(p<0.05)°r o] el
WAl eksiet. ol gk Aib= wlx|7] g ellA] 7t
APl olg) Aexze] 79, 4 3 FF
ST opy g}, Al xR} Wil 22 7to
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{Table 2> Changes of chlorophylls contents of Cirsium setidens Nakai based on different blanching conditions

and salt concentrations

Blanchi
Blanching Tlc ne Salt cont. Total chlorophyll Chlorophyll a
. ime
temp.(C) (min.) (%) (mg %) /Chlorophyll b
min.
Control 5.0120.59" 2.79+0.01°
25 0 3.69+0.02¢ 1.860.24°
25 1 3.67+0.01¢ 1.7120.01°
25 2 3.66+0.03¢ 1.69+0.11°
90C . .
25 3 3.69+0.01 1.46+0.15
25 4 3.68+0.02° 1.4120.18
25 5 3.59+0.04° 1.40+0.20°
15 0 3.72+0.01° 1.73+0.05°
15 1 3.84+0.03° 1.47£0.01¢
15 2 3.88+0.09° 1.28+0.06°
95C
15 3 3.86+0.02° 1.25+0.03¢
15 4 3.91£0.01° 1.160.09°
15 5 3.92+0.03¢ 1.1440.17¢
5 0 4.3240.02° 1.04+0.09°
5 1 4.35+0.05° 0.99:0.08°
5 2 4.36+0.02° 0.96+0.03¢
IOOOC b d
5 3 435+0.11 0.92+0.02
5 4 436+0.13° 0.910.05°
5 5 437+021° 0.85+0.07"
Fvalue 3.01% 2.14%x%

Values are means+S.D.(n=3)
* p<0.05, ** p<0.01

Means with the same letter in column are not significantly different by Duncan’s multiple range test(p<0.05).

mControl mgoc =osC 100°C

]36; 2 aq 323 2 2 Qa2 “?
o 1 2 3 a s

Salt Cancentration(26)

<Fig. 2> Total phenolic contents of Cirsium setidens
Nakai by different temperature and salt concen-
tration. Values are mean+S.D.(n=3). Means with
the same letter in a column are not significantly
different by Duncan’s range test(p<0.05).

o} feHQl Abele §le AR e o
213+ A3}= blanching 1AM A= A] 259 3
7ol efsiA wlEeidol S7Hlv= Aol At
Al YERSTH(Yoon JY et al 1998). T3k, o]2gk
A= wA7] 38 F 25 HArb g
gl oo gt sle Aew ddd.

5. s
A7) 2=eb A9 Hrhge] e 2l
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{Table 3> Sensory properties of blanching temperature and salt concentrations of Cirsium setidens Nakai'™

Blanching

Sensory properties

Blanching time Salt cont. Overall
temp.(C) (min.) (o) Appearance Color Taste Hardness acceptability
25 0 3.6+0.2 2.9+0.6 2.9+0.6 2.5+0.3 3.5+0.3
25 1 3.8+0.2 2.940.2 2.940.2 2.740.1 3.7+0.1
. 25 2 3.7+0.1 3.0+0.3 3.2403 2.9+0.2 3.9+0.1
e 25 3 3.9+0.2 3.1+0.4 3.5+0.3 3.1+0.3 4.0+0.3
25 4 3.9+0.1 3.1+0.1 2.0+0.4 3.0:0.4 3.94+0.2
25 5 3.840.6 3.1+0.2 2.0+£0.5 3.0+0.2 3.7£0.5
15 0 4.0+0.4 3.5+0.5 3.3+0.1 2.9+0.7 3.9+0.1
15 1 4.240.5 3.540.1 3.440.3 3.0£0.8 4.0+£0.2
. 15 2 4.2+0.4 3.6+0.3 3.3+0.4 3.1+0.4 4.1£0.3
e 15 3 4.3+0.5 3.8+0.9 3.7+0.8 3.9+0.1 4.0+0.1
15 4 4.1£0.3 3.8+0.1 3.1+£0.3 3.8+0.2 4.1+£0.2
15 5 4.240.3 3.7+£0.3 2.540.2 3.240.3 4.0+0.1
5 0 4.24+0.4 4.1+0.2 4.1+0.5 4.240.5 4.3+0.2
5 1 4.240.2 4.3+0.1 4.3+0.3 4.2+0.3 4.4+0.3
o 5 2 4.3+0.6 4.4+0.5 4.3+0.2 4.6+0.2 4.4+0.7
100 5 3 4.5+0.4 4.8+0.3 4.7+0.1 4.9+0.3 4.8+0.5
5 4 4.4+0.6 4.7£0.4 4.0£0.3 4.2+0.1 4.5+0.3
5 5 4.340.3 4.6+0.2 4.0+0.2 4.3+£0.3 4.240.2
F-value 0.29™ 1.36™ 1.28™ 347" 3.18™
Values are means+S.D.(n=20).
"Not significant(p<0.05).
gt HEHALE AR AT (Table 300l W & BE HX7| 2=004] 219 A7} 3% 2ol|A]
BRIl e, Nkl dsabe HX7] A2l & e AoR vEsten, 53] 100T9] H A7
7 olglell we} 7l E54e] Feke A4S 24, 3%el A9 Wk 28N A S5 B
Jepigh S6, 2ele) gAy] exdl ne =4 vehisick
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M, aghS HolA = FAE YERIAAI R ol
Ql ztolE UERA] ektth Lk 21 A7kl
we} AskE YeRfA] gskth HX7] 257) =
o, A7t AojAFE 2o Arrt 2t
aste R "x]7] Al ofs) 2= xZo] ¥
ZPA s s BRI 5 USITE =3 A<
A7t eJaiA AErt F7kehe e Balou,
FoFE(p<0.05)llA Ato]E “ERNA] eistth
227} Z71gkl| w2} & chlorophyll -2 %‘7 }
Ela= J b«l H]-&(Ca/Cb)&
o % TS ﬂ
E]oﬂ 10}04 Eﬂx} 7] =7 ~7W°ﬂ
A YA, A7k =
o] < w}a} oFzte] Z7He YRl ou TrJ
Ao R el on, Z¥HAQl
dA}— tﬂ 27] A2l 227t mop wh
do| T7kehe Zdae JeEl It webA
Rl E—CEHPJ WP Aaire B4l 71
o2 Jephd dx7] 3%
(100 T, 3% %‘2&7})011*1 At o] F5 AL

A, chlorophyll a5

fu
s
av
D)
kv

AOAC (2002) Official Methods of Analysis. 16th
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