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Effects of Pre-treatment on the Quality of Dried Korean Thistle
(Cirsium Setidens Nakai)
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Department of Food Science and Biotechnology, Andong National University

Abstract

To prepare the dried Cirsium setidens Nakai appropriate to the gondre-namul, this study investigated the effects of
steaming and blanching on its color characteristic, degree of browning, peroxidase activity, rehydration, and prefer-
ence test. Cirsium setidens Nakai (gondre) was steamed for 5-15 min and blanched in different blanching solutions
for 1-5 min, followed by drying at 50°C. The blanching solutions used in this study were water, and 0.5% (w/v)
solutions of NaCl, CaCl,, and sodium polyphosphate (SPP). The control was dried without pre-treatment. Relative
to the control, the lightness of dried Korean thistle decreased, except for that blanched with NaCl solution, whereas
its redness decreased except for that steamed. All treatments exhibited lower yellowness than the control. Also, all
treatments revealed a lower degree of browning and peroxidase activity than the control. Rehydration was reduced
by pre-treatments of Korean thistle relative to the control. Korean thistle blanched for 1 min with CaCl, solution
exhibited higher points for color, flavor, taste, and overall acceptability than those of the control. Overall, blanching
with CaCl, solution would be an appropriate way of preparing the gondre-namul using dried Korean thistle, accom-

panying the common way by blanching with NaCl solution.
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Cirsium setidens Nakai, blanching, steaming, dehydration, Gondre-namul.

H 3 (Kwon et al, 2014; Lee et al, 2014; Chung et al.,
2015), &9 (Lee et al, 2014), &Y T(Noh et al., 2013;
Lee et al, 2014) &% 5 EP‘:Z& A& g5S YeR)
= Zeg By ) 3 -3t 7]
SA AZdER =& Z]—H =g = MHH_/,\_
2 uExe] olelof 7haEe] %Ei al7] Slal 2
=g & #H7I3 9 (Lee, 2006; Kim, 2014; Ahn, 2015a),
Y F(Im et al., 2012; Ahn, 2015b), A H(Park & Kim,
2014), F=*(Chang et al., 2012) A|FE2] NAATE<] A
SEAT e A et FAg s S FHRkg
AFH YEz=d vt AlFrto] ddstE o] o
= oAds] AU Ao FEE &HEL e ARt
& 2=l ek &HAES] aH7E STl e A
(Lee et al., 2014)01]/# 2= E A

229 AxE A dAE 2034 Az
o] A1} —,46351 AT} Park et al. (2015, 2016)
2 g 2 3 BAH & AFL =
Sot Azeae] $29 U AEUUe) 2
AT 2 Park et al. (2015, 2016)2 Jtd o
TEGB%)S 2E8ds 5l &0 YU

LA
T

28

[e)

, 2=

i

3 44 BT 5

o

1

t-'Dl‘ 2 l“>‘ l‘.u

3 &
o

HE BNOHT flo &30 oX \-Fx‘ rir

rlo _,>L Lo o o rr



294 Zolg - et - 31sA

w2 Al e 238 AASHA Feklal, Alxzd
Az=ds 2udueE A8d F e 540 Ui #
7P7F SR EA ot AA| @R L= AxE AT
zro® EEsldle ATHL A Aot w2 2 A
M 2=z Az Ag d2=d AxE AT
A R A7 g Bl R o] SRl mE A2 =

glo] FAWUSE A

WIS
ZEHE ZLE THAAGNA 20143 59 Feol| 8
3 A& TS A2=de] s fldEl ARSE Ak
I §HlES ACS 559 AL ARSI T3 V3%
B7HE 98 2eguE x2S 93 o uls(Pulmuone,
=

Seoul, Korea), =7+, 7]
Anyang, Korea), &4, 7t&
Co., Seoul, Korea)E A|ZFIE

H-57)(Ottogi Co. Ltd.,
(Beksul, CJ Cheiljedang
EESECREEE S

=9 M2 H A=

TYe 2= e AERHE B3l dlTel &4 Boly
5 ZF 3 AL AAG T2E Eo| AlFHste] Ayl
oAl 30iE7F Eetsitt Tl 2= o] AA = A
A7k st 2" X285, 10, 15 min)et A2 A7k,

3, 5 min)¥ WA 84S GElste] LA (blanching) #]
28k th A<} NaCl, CaCl,, sodium polyphosphate
(SPP)2] 0.5% (wiv) T8-S Beld g0 21889 1:}
et 23 o] Sl SEHIEE 1:400]

B, 2A golo] B ) FuH ALIE FA Emo}
o 29 A0 5 AL, ALl 2l B

AL O] (WD24- NL26O
Windax, Seoul, Korea)Z O] Ske] 187F g8l 50°CY]
FANx7NA FRFFFC] 10% olsh7t 2 Wj7iA] dzxst
Atk AzxE 2= dFEE B35k 50 mesh XA
(No. 60, Chunggye Co., Seoul, Korea)Z FIA|A HEZE
AAe] AlgHe] Yon, YA Fejz2gd Aoy
o Yol 40Cce] Yaarel] ®BaastHA A o) ARE-3HA

=

ATy BEge BH8 dELUH ol &Ilj]'ﬁ](CR'
300D, Minolta Co. Ltd., Osaka, Japan)& ©]-&3lo] #2443}
At} ZF A5 E9 A EA]S Hunter A A Ao wa} B
(L), AA%Ea) @ FAT(Db)E JERNATE olw) ARE3H A

A &) FEW ] 2He 1L 98.07, a-0.18, 2 b 1.57°] At}
o
AZ=ge] ZWHEE Lee et al. (2003)2] WHS W33}

o BAsATE A2z B2 5 g (db)y2 ol 90
mL3} 10% trichloroacetic acid &< 10 mL3} &§3sle] A4
Z(24°C)0N|l A 2A17F F<F ket 7hqteddfate] o &
3 st slgE Qe dol&49) 10% trichloroacetic
acid EF-24(9:1, viv)S 718F] 100 mLE &3 3 420
nmolA & =& S5

Peroxidase £

A AFo AZ=d 9 peroxidase 42 Lee et al.
(2003)¢] Wil wet AT A= 43 50 mM
Tris-HCI (pH 7.0) €588 129] ¥ &2 &35t a2

71(Ultra-Turrax Model T-25D, IKA Labortechnik, Staufen,
Germany)E ©]-€3}4] 15,000 rpmol A 1&7F vl gl &
10,000 rpm| A 203-(4°C)7F D472l 5k Whatman No 2.
ARAE TINA FF5hS 2EANCE ST 0.1 M
Tris-HCl (pH 7.0) ¢+Z8< 2.75mLol 0.45M guaiacol
0.1 mL%} 0.15M H,0, 0.1 mLE H7}3+ ¥ s0uLe] %4
2Ng 7hate] 50°ColA 17F REGAI AT &4 whg-o ¢
o= 3mLAeH, A4S T 470 nmol A SHE=E

goto] aadgdos yephit.

_I]NI o]-}lr

st

B8 e A2L=H S g (dbyS SFF 500 mLo
YL 25°Col A 907 AAIRE F AjrshE 2 E 3
Sto] oka ©4=7](WD24-NL260, Windax, Seoul, Korea)=
3027+ g5t FAE SAEA Agses 271 A

_T’_T:
=
il

2300l Axg el et Alstd Ao SEvleE v
ER 2T
7S HAt

Folx HAle] WHEEEA
=] %

A2 TolA Az=w ] AkEQ 7sert 7MY w2 A
2] AZHS ofH] Astd) b 7sx AALE

7} AHE WS wa duAtE AZcE S uls)
ZH)R} N EEe] B AAE 359

AFe AREAE olgdle] 2YE ZEAUES o433
or, qtEristy wH el ¥ S S0 L e 22
Z] o

H 2EHv=d e A, o, st 2243, ARkEel

7155 AAF Abolel S AE F UEE AFE A
. 713 % AANE

S E 1 Lol ¥ g20A 3087 Ast Al okA
F712 1027 &8, tlvk=¢ o), 17730 o), 7
(1.5 g), 2=(0.1

2 Ao " 25y E Yy SEE
124 H37 12 g 718} ﬂléé}%t}. 250 fjgt
tolg AAsH] f18] A==

—1nimﬂ



ZA7HA gLl Basie.

S|
dzed A diel 229 42 39 sl A
Z3R0, d2Ed ) SIS ol 331 kel

o H O

ST
A8k % H EAAELS one-way ANOVA £412
Fste], Wk TH }i HeR Lo, BH3E Atol€]
FAA el 95% Al Gl A Tukey’s HSD testE
o]-§3t AT e A At 42 Minitab
16 (Minitab Inc., State College, PA, USA)l 2] 3=
At

o F
J{m

Iy

o3 D

AHI:

A Wi Ak GEste] AlxE d2=ge] A
EXAS Table 19 YEATE thxzoz Axg Qlo] 7
Z3k A2=H7F AREE AT 2 A E 2EE 0] HEe
29.38-35.01, AMEE -1.20--0.66, T EE 9.36-11.862]
Heloll Ao, A A Zke] F7FeAA HE (5L
2"HAg A9t FHE= thzato] B °°Vd£i 4y
223} tH(Table 1). 8 A4, NaCl, CaCl, ¥ SPP &
HE o] gste] EMAsl AxE AZ=d Sl e, ¥
EE NaCl 9% ol g3l 1587 BAY3 Aoyt
xErhth foaes £9koy, CaCl9t SPP &4 o=
SRS BE A5 BATE 57 ERAHS A

N

3 Az 295

T2 thEzwel vel felHoeR @ s yehiie
(Table 1). ¥ AFolA NaCl oz Z:HAT uf A2
=] HErF S7Fehs @2 Park et al. (2015)2] 23}
Sb frAtebieh. A=} Adsto] Aok SPP &2
2R BT As A9 RE AHEEelA
iR
&= EAA
zk, NaClQ- 9_

-
N
w2 o e

N to
OIS

J
7 *ZH om P uReE g Aok

Jé
1o
ol
b
il
>,
ofy
>
Ny
)
=)
[»
uiut}

kel

S
z [
1o
oL
b
mlm
ox
ofy
>
N
rr
>,\l
tjo
03':,‘
N
(i
O

F((

_|_I4
I’ r

¢

W
A
A
)
o,
)
Z
a
ofo
2
2o oy

i

(1

=)

lo

od

H

N

EN

B Jo

_0|L
& o X
Moo to
[0 o o

X

R )
o
I

A
SE
o
=
X,
oft
Lo
N

ZHH 2} peroxidase £
AAE 27 wet At AzE A=l

Z
St Table 29 JERISITE BE A2FEL 017-1.139)
ZHEE e, AA g flo] A" dixFe 24w

(12400 Bl frelH o e £ES BT, A8

He)sh SA(SPP &9 BAY Al A7l AgEw
A AzEde] dMEE FaslgAw, SPp §olow B
d95E Aoole 2HE sl e ZaIAe

Table 1. Mean" values of color characteristics of dried Cirsium setidens Nakai prepared according to different pre-treatment

conditions
Treatment Blanching solution® Treatmgnt time L a b
(min)
Control - - 35.52+0.41¢ -1.98+0.02° 15.15+0.01°
5 35.01£0.28¢ -0.93+0.04¢ 11.86+0.25¢
Steaming - 10 31.62+0.06° -1.20+0.02¢ 10.50+0.14°
15 29.38+0.28f -0.66+0.04° 9.36+0.41¢
1 35.19+0.22¢ -2.00+0.05° 12.69+0.224
- 3 37.28+0.17° -3.83+0.10¢ 14.90+0.12°
5 34.60+0.19" -3.54+0.02" 14.15+0.24°
1 39.00+0.11° -5.14£0.05 16.37+0.05*
NaCl 3 38.67+0.25° -4.69+0.16' 15.19+0.22°
Blanchi 5 36.06+0.27° -4.86+0.09' 14.46+0.23¢
anchin; ,
& 1 32.52+0.09° -4.79+0.03" 13.24+0.17°
CaCl, 3 34.77+0.64" -4.38+0.10" 13.74+0.47°
5 33.02+0.53° -4.1240.07" 13.19+0.16*
1 32.27+0.43° 0.20+0.16* 11.46+0.50°
SPP 3 30.53+0.06 -3.82+0.04¢ 13.71£0.11¢
5 30.89+0.09" -6.26+0.07 15.44+0.11°

YMean values of three measurements; Values sharing the same uppercase letters within columns are not significantly different (p<0.05).

PBlanching solution concentration was 0.5% (W/v).
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Table 2. Mean values” of the degree of browning, peroxidase activity, and rehydration of dried Cirsium setidens Nakai prepared

according to pre-treatment conditions

Treatment time

Rehydration

i ion? 3) 3)
Treatment Blanching solution (min) DB PA (/2)
Control - - 1.24+0.02° 0.17+0.00* 4.52+0.20*
5 1.13+0.03° 0.05+0.00° 3.75+0.61*
Steaming - 10 0.5940.00" 0.02+0.00¢ 3.2440.17"
15 0.49+0.00¢ 0.02+0.00¢ 3.81+0.22°
1 0.57+0.03° 0.03+0.00° 3.88+0.53%
- 3 0.360.00' 0.02+0.00° 4.00+0.38™
5 0.20+0.01' 0.02+0.00° 3.48+0.03°
1 0.3940.00" 0.03+0.00° 3.36+0.22"
NaCl 3 0.24+0.01* 0.03+0.00° 3.77£0.27°
. 5 0.20+0.01' 0.02+0.00¢ 3.88+0.08"
Blanching -
1 0.33+0.00' 0.03+0.00° 3.51+0.29°
CaCl, 3 0.26+0.00* 0.02+0.00° 3.39+0.02"
5 0.17+0.00™ 0.02+0.00° 3.82+0.01°
1 0.88+0.02¢ 0.05+0.00° 3.26+0.01°
SPP 3 0.97+0.02° 0.02+0.00¢ 3.19+0.16°
5 0.80+0.06° 0.02+0.00¢ 3.910.54®

YMean values of three measurements; Values sharing the same uppercase letters within columns are not significantly different (p<0.05).

YBlanching solution concentration was 0.5% (W/v).
DB, degree of browning; PA, peroxidase activity.
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Table 3. Mean values” of consumer preference of cooked Cirsium setidens Nakai (Gondre-namul) from dried Cirsium setidens Nakai

prepared according to pre-treatment conditions

Treatment  Blanching solution? Tt (min) Color Flavor Taste Texture Overall acceptability
Control - - 4.1° 5.1% 5.3¢ 5.4° 5.0
Steaming - 10 4.7° 5.1%® 5.1° 4.9° 4.9®
- 5 4.4° 48" 5.3¢ 43" 4.9%
. NaCl 3 5.4° 5.2 5.5° 4.7° 5.5°
Blanching \ . ’ )
CaCl, 1 5.6° 5.7 5.7 5.2 6.0°
SPP 1 4.1° 4.8° 4.3° 4.4° 4.7

YMean values of 50 measurements; Values sharing the same uppercase letters within columns are not significantly different (p<0.05).

?Blanching solution concentration was 0.5% (W/v).
DB, degree of browning; PA, peroxidase activity.
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