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Comparison of Physicochemical Properties and Antioxidant Activity between

Raw and Heat-Treated Vegetables
So-Young Kim® - Young-Min Lee - Jong-Bong Kim - Dong-Sik Park - Jeong-Sook Go - Haeng-Ran Kim

Dept. of Agrofood Resources, National Academy of Agricultural Science

ABSTRACT

This study examines the changes in the physicochemical property and antioxidant activity of
six types of vegetables (catrots, crown daisy, mugwort, cabbages, onions, and garlic) based on
heat-treated cooking. According to the results, proximate contents (crude protein, fat, and ash)
were lower in blanched samples than in untreated samples. Untreated cabbages showed the
highest level of total dietary fiber content, which decreased by blanching and increased by
high-temperature/high-pressure (HTHP) treatment. Noteworthy is that, in the case of soluble
dietary fiber, blanched crown daisy and mugwort showed significantly high levels of 12.0 g and
7.3 g per 100 g(dry basis). There was no significant change in tocopherol content in heat-treated
samples. The highest levels of total polyphenol and flavonoid content were 6.73 g and 5.51 g
per 100 g, respectively, in the mugwort sample with HTHP treatment at 130C for 2 h. The
water extract of mugwort with HTHP treatment had the strongest antioxidant effect based on
three bioassays (SOD, DPPH, and ABTS). These results indicate the relative correlation between
the level of physiologically active content and antioxidant activity and suggest new insights into
ingredients for developing functional foods.
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. A& s we Wyt WAL, HYsE 5 Aa
3o Walel 7 Sl wigk B oA}
Saels AAGEFo] Fargol wel A4 257 59 2o QRS Ao 2HUA A

This study was carried out with the support of “Research Program for Agricultural Science & Technology Development
(Project No. PJ009126)”, National Academy of Agricultural Science, Rural Development Administration, Republic of Korea.
Aad: 2013 10€ 189 AAMY: 2013 10¥ 22 AASHY: 2014 1€ 20

"Comresponding Author: So-Young Kim Tel: +82-31-299-0504 H.p: 010-4311-3355

e-mail: foodksy@korea.kr

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.



6 SI=X|GAtE| M ntets| x| M253 15 2014

sHoz 7 o Ao

)

3
° ki
e

b
R
W o

N,

=
jan)
B
g
=R
[\
o
2
=
~
2
i
% g
S mi
)

oo 4o

ol [T

A, FE=HEC] ¥

o
_—ﬂ_, H]F,]—U]jq. /\]0]/\«]701_7"_ %‘]:TL‘:}

o)

o o

i)

)

rlr

il

_YE

off r1r

=) 1n

oY, 03;

o ok

o2 ofy

B> e

Lo [o

il =

o of :E

o o2 rr

M

AN o o X

N N
8 >

=
N,
A
Ho
of?
%
B
il
f
ofje
gL_"

o
kS
o
>_<a

:“.: —E I
o
A
)
of
fo
>,
)
2

> o
=

g AFEE gFEo]
HE Stw, Ad 5ol 557 vl 3
ol w2 FZWM3KBae et al. 2011; Kim et al
2011), B 5 &g & A v 9
(Kim et al. 2004; Kim et al. 2012a) 2 F2 X =0
3 2A7E AEKim 1998) 5o AT Hav}
dorE AA Sk ok S #Ag AT=E
£ IS0 Wol AHIHI Y AAFROE
UE(Chae et al. 2013) 5 A7, 22 5 oF8=
E(Seo et al. 2013) 2 F2T]AYE(Ann et al. 2013)

¢

f

2
°1“~ >
o =

oft

Soll tigk A-5o] Tde] WYH e B A
F AAL 714 dFE Aoz RES AF
ojtt.

dF oz AEFES IAYsH= olfE AX
717be AAsk A FARAE 2 WA 5o 53
& 73 A8k el g3 e 7P g
7V W % shuelth ey Gell oS AE, &
3| AT A9 22 AR ofyE ddi
9 JF F8A4%9 19 Fo FAHS /A
ok sHARE, HZole AAFE vIRste dddt &
2HEo] AMAFoR HAshs §5 9= FH
H AP EL S FE3I ol gt 7158 &
g B3 A2 7154 AFS st s
rgo] &s] XeEa ok E=FF Choi et al
(2006)> IR T AldAE] A9 I f\l

s}e} wistel] oJsf Zejdls
o] FUlste] &Aksl &Aool Frieita P_ﬂ*&}@l
GAE & AF W I¥ 2 758 i wstet
Al oheFst AelEA e ATE A=
I ASE HAFE
AT A ", A7, HEzy 5 e
< 28ty Fr)4E WH3KCha & Oh 1996)E

= AP EF

tilo

E& {l
N
N

H| Al SEAL, EI]X]"E PHel et p
AE AS 94 T F4 5"3 H3KKim et al.
201225 A}o}~ T YRkz
W3 s vws d7Agr)
7HA 7V ol RaEa g 5
#—(Ku et al. 2009; Kim et al. 2012b)'d, F=1+/,
ANA&F S(Lee et al. 2010; Kim et al. 2012a) 2 ET-
H A AAY olgetd 5L Hwd A=
o] HlFo] 2 Holtk v HZele= 7IsA =
o] g gfEo] A& vhE(Lee et al. 2012), Hi
(Hwang et al. 2006), B19(Song et al. 2012) 5 A4
FE S48 W m=E FEXM ud Ay F
SHEH W3S ZAFSIAL, 48 3 T A

24e Hud =EEE BuFa e FAoth

%0,

L A7y

1. Az 4|

B AFA AMEE 63 AR(EE 2L & &
[e)

w5, G}, vhe) F &2 sk, dube gt

9 FFL, RS FRAOR AN F7lolA AR
Fulsg, YA ARs A7)E S99 o)
f‘ﬂu}EﬂW Ak oIF ASE ol A3 A

2 Ak 2 ‘ﬂ”‘ 2 EAE Stk AXE
—Er g gH4ls) 4L Hsto %@ZﬂJ-ﬂ
(PVTEA, Ilsin, Korea)i TAAE ¥ st 2
B-87)0l do} zkzk 70T FE5EEAe AAsh

A BANRE st

H =7} ﬂ]%(Blanchmg)# 31231 (High-



Temperature/High-Pressure, HTHP)S] <dx2]o) 2|3}

o] W3h= o|3Ed EAS =AY k] the
7 zo] YT

g% 3L Table 190 AASE AAH opefsk =
g 205 sty AT F& %4*8}04 A ls
2E95C)olA ANak FTRY dF H=o wet
HX = A7H2~158)S 283ty i%fﬂd%iﬁ}.

Al
2318 AYE st AREE FA X (Model
HR-8200, Jisico, Seoul, Korea)= &<l Aol
o3t A& B3E RIS AAFHUT o] &
Aol 2+ A& 100 g& RE&E7el Ho] g3t
130CAlA 2412 <t a1

B3t JFZ|(No. 2, Whatman)Z 3}8l= HA-S
33 WHE AAStY FERE Bal ol &%t
T 54 Azxst ARE ARSI

3. EME EA

UuEA RS AOACHHH(2000)0 W} =828 10
5C A %Lzﬂzlﬂ Oi z;q H} -«sl-a—_ Soxhlet _,_§7]
(Soxtec 1043, Foss Tecator, Sweden)E AH2-3}%11,

Zoize ol ZAEEAX](2400 Kjeltec  Analyzer
Unit, Foss Tecator, Sweden)E ©]-&3}] ZAAF
625% Bkl wgwrow AU
550C o] A Ao A B|ula o] B]7o] dojd w7t

382

AL H
Z(Hwang et al. 2006) TR
EAAIER ARSI

TAAZS &
Aezdd 7+ N8
ek Bl 100% ol
zt7el =

=

pul

2

3,000 rpmii 4 oﬂH 1

40»

A sisielel B AR 2

A]; 100 g SolA &

Eol] g o
ERN SITHLee 2007).

Table 1. Conditions for Heat-treated Cooking and Extraction Yield(%) by Solvent

A, Tz
o 7] BEEAT, o714 4 —Er

7}
M= 23] HHE 54

-zs}oau} sl e

Yield (%)”

Sample Treatment Condition —
Distilled water 50% EtOH  100% EtOH
Carrot Control - 51.8 50.1 44.6
Blanching 95C, 5 min in water 539 31.3 39.7
HTHP" 130C, 20 Mpa, 2 h 51.6 51.4 52.7
Crown daisy Control - 42.0 25.0 12.9
Blanching 95¢C, 2 min in water 25.9 17.4 15.9
HTHP 130C, 20 Mpa, 2h 48.6 18.6 19.2
Mugwort Control - 10.2 28.1 16.0
Blanching 95¢C, 10 min in water 5.4 15.6 10.1
HTHP 130C, 20 Mpa, 2h 13.2 36.3 17.8
Cabbage Control - 21.5 64.2 36.3
Blanching 95C, 3 min in water 18.5 52.9 31.7
HTHP 130C, 20 Mpa, 2h 22.8 65.0 48.8
Onion Control - 25.1 87.9 52.5
Blanching 95C, 4 min in water 26.3 77.2 48.9
HTHP 130C, 20 Mpa, 2h 273 80.9 53.2
Garlic Control - 31.0 82.2 23
Blanching 95¢C, 15 min in water 21.5 60.6 2.1
HTHP 130C, 20 Mpa, 2h 312 83.7 34.8

) HTHP: High-temperature/high-pressure.

? Not repeated.
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=2 (Enzymatic-gravimetric method) 2= Megazyme

AKBray, Co. Wicklow, Ireland)e] 2]o]’d-+ assay

kit(Total dietary fibre assay ki) ©]-83t] &84

2]o]/d fi(Insoluble dietary fiber, IDF), -84 2]o]

3 (Soluble dietary fiber, SDF)2 &3} 242} &

A8 THPark 2011). = 2] K Total dietary

fiber, TDF) 87 4oldot &84 2ol

o] shepe] gho @ T5+AtkShin 2009).

BFAAZA R 0.5 g& MES-TRIS buffer 40 mLE
o] FE3] wWHkk & g-amylase 50 xLE H
95C water bathollA] 3023t RIS T
7 10 mLE 37t Blo]AE Aol

|23 protease 100 xLE 718kl 60T

A 30%3E wHkEFITE 0.561 N HCl 5 mLo}
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EFHE BAL Lee et al(1999) ol 2]l
HPLC analyzerE %3t T8t WA, #2s}
gt SAAR ANSE 9 25 g& Hstd 6%
pyrogallol °I€+& -&-vll(Sigma, Louis, MO, USA) 10

< 7R F Eskal 108 B9 22vE &
39tk 60% KOH <8< 7-8 mLS 7lsta Fa
i Eat R k- o R R Od;_%}ﬁt} °]E 70C
o F& K100 rpm)ell A 1AIZE Bt A3IAIZl &
WZFshal 2% NaCl 89 20 ng 7]—0]-.1_ 183
Eiﬂ%}ﬁt} 0.01% BHT(Butylated hydroxytoluene)S-
E3H3t F+Z8|(Hexane : ethyl acetate = 85 : 15,
viv) 25 mLg H7lsta 183 3% & 45HS

=
=

3lesial o] & 33 WhESt RS ST
5434kl 74| 5 (Magnesium  sulfate  anhydrous)-S-
HobA ofef F RS AASIAL 100 mL flaskel]

Ho} FEgulz AT ¥ 2 TR o) A

T 729 T LI 2 mh)S FHste] ik
2 =3 H hexane | mLE 7[5t AL &

syringe filter(13 mm, 045 xm, Whatman®, USA)Z
o ste] HPLC #41E 1% A2 ARS8
HPLC 717182014 B3-S Mercke] LiChrosphere™
DIOL 100250x4 mm, id., 5 xm)S 78t AR&
stRom, ¥F3AE7] -2 excitation wavelength™
290 nm, emission wavelengtht= 320 nmZ ©|-&3}3
t}. ©]5d 8= Hexane : iso-propanol = 98.9 :
L1vv)e] v&Z EFH n-hexane £7Z 1 mL/
min 522 AR 20 4LE FYst EAsH3th
6. aEB2lnls U F2jwL0| B A%
F ZYd=9 IS Folin-DenisH(Folin &
Denis, 1912)l weh 70% gL FE2ES ZA5t
o BA3th 24 AR FEF 01 mLel 2%
Na,COs(Sodium carbonate, Sigma, USA) &< 2 mL
g 718 ¥ 283 ®WASFd 50% Folin-Ciocalteu
reagent(Sigma, USA) 0.1 mLE 7F3FTh 420l 30
EZF WAzl & UV/Visible  spectrophotometer
(CARY50, Varian, California, USA)Z 750 nmolA]
FREE SN & EeHe e 2EE
Z 2 tannic acid(Sigma Chemical Co., USA)E Al&-
sto] Aede ZAdste] AE A 100 g F2l ¢
tannic acid=2 YERATH
F ZR ol S Abeysinghe et al.(2007)
o] Rugh ¥h{el wE} 7 ogkE FE | mLol
diethylene glycol 2 mLS 1 38 &3 & &
IN NaOH 20 «LE 7}t ths 37C d2FZ0A]
1A7E B9t AT F 420 nmollA FEE=E 3574
St9th EFEHEE Ruting ARE3H 0, 10, 20,
40, 60 ppm FEHE ZA% T AFHE 24335
AE F 100 goll 33 g rutinS 2 FAFATH

2+ NBE 7] SOD AR5 (SOD-like activity)
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Table 2. Changes in the Proximate Composition of Fresh and Blanched Vegetables
Sample Treatment Moisture (%) Crude protein (%) Crude fat (%) Ash (%)

Carrot Control 89.67 + 034 038 +0.01 0.09 =+ 0.01 0.63 £ 0.02
Blanching 91.13 +0377 039 +0.03 0.07 +0.01 046 + 0027
HTHP" nd” nd nd nd

Crown daisy Control 9349 + 0.11 215 £0.03 0.17 + 0.06 1.05 + 0.01
Blanching 9245 +0.13" 155 +0.13 0.14 =+ 0.05 0.75 +0.02™
HTHP nd nd nd nd

Mugwort Control 83.03 £ 0.20 2.61 £ 0.00 047 =+ 0.03 1.18 =+ 0.03
Blanching 8337 =+ 0.66 191 +0.03 032 +0.01 1.14 =+ 0.06
HTHP nd nd nd nd

Cabbage Control 89.30 =+ 1.39 1.35 =+ 0.01 0.15 =+ 0.01 0.66 =+ 0.03
Blanching 9145 + 041 110 +0.02" 0.03 =+ 0.01 047 +0.02"
HTHP nd nd nd nd

Onion Control 90.34 + 0.22 1.01  + 0.05 0.06 =+ 0.01 033 +0.03
Blanching 90.64 =+ 0.16 0.79 +0.01° 0.01 =+ 0.00* 0.30 =+ 0.02
HTHP nd nd nd nd

Garlic Control 5790 + 1.54 859 =+ 0.01 0.00 =+ 0.00 1.30 =+ 0.03
Blanching 86.50 + 034”329 +008 000 =+ 0.00 028 + 0017
HTHP nd nd nd nd

" HTHP: High-temperature/high-pressure.

2 Significance based on Student’s t-test: *p < 0.05, **p < 0.01, ***p < 0.001.

3 Not determined.

=244 34 SOD assay kit(Dojindo Molecular
Technologies, Inc., US.A)E ©o]&3t] &4k 4
A B %S SIS A7
2 343k 1,000 ppm(l mg/ml) F=
AE 20 uLE WST-18 200 «L, enzyme
n L8 HHS-A17) 3, blank= AR Al S/
oflghe-2 HrIske] 37C oA 2083 HHA
450 ol A FFEE SAHSIAY. FE== o
FANZTO 2= BHTS} ascorbic acid 50, 100,
500, 1,000 ppmE ARE-SFA L
DPPH(1,1-diphenyl-2-picrylhydrazyl) radical 2~*%
A(AA-E5, electron donating ability, EDA)
Bios (Blois 1958)2] W& W3t S35
96-welloll 242t} F=-gujol wheh A|=3h
A& 20 gLol 02 mM DPPH £%(n 99.9%
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S 2 57.9%
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o

/H A Aupse] RS 63.1%0]3, Fvks
< 885% Ho= = HH Aol W i st
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AaF 65 T WAEY =AY FF&
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solxtk ey FHE A9t AAE) |
A EZre] B4 ko] Aol frefAdeo] il vtk
ZI & e AR F vkE 1.30% & 1.18%,
E7F 1.05% T2 T3k, o]F2 UHA Alme}
TR GF A § 2 o] ZAaEAET),
Z3 FItE Asla foFHl FEOE A
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=2 dulFe] AS AE 100 g T E-8X(IDF),
T%’“(SDF) o Z2] 0]*“71—(TDF) glefo]  Zhkz)
63.9, 4.6 H 68.5 g o|X|%, dF Al 93 553,

1.1, @ 564 g 02 71 geFo] BF ZAHJN, I
2%t Aol YsiA= 53 84 Aloldfrt
115 g0 2 fodo = 374 7= FH= =o}
ok v B2 Y[ 23 22 Ao
o) 1 ko] Z/lelYy, T T 2
/‘_g./ﬂ /\lo]/d s} ‘31—31:0] 3_7-]] 7]-‘/1\_3911:]_'
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Table 3. Changes in the insoluble, soluble, and total dietary fiber contents of fresh and heat-treated
vegetables
Dietary fiber (g/100g, dry basis)
Sample Treatment 0
IDF SDF TDF
Carrot Control 144 =+ 05 9.1 + 04 235 + 09
Blanching 167 + 087 74 + 03 241 + 07
HTHP" 99 + 047 09 + 05" 108 + 0.9™
Crown daisy Control 307 += 09 53 + 0.7 360 += 0.3
Blanching 309 + 07 120 + 0.7 929 + 04"
HTHP 292 + 0.1 05 + 017 297 + 027
Mugwort Control 458 £ 25 1.5 £ 02 472 £ 25
Blanching 529 + 12 73 + 18 602 + 1.1°
HTHP 458 + 04 0.7 =+ 0.1 465 + 04
Cabbage Control 639 + 04 46 + 03 685 + 0.7
Blanching 553 = 1.5 1.1 £ 03 564 =+ 1.7
HTHP 61.7 + 0.6 115 + 08 731 + 0.1
Onion Control 9.7 + 09 20 + 05 11.7 + 14
Blanching 95 =+ 0.7 54 + 14 148 =+ 1.7
HTHP 6.6 =+ 0.6 09 =+ 05 75 £ 1.1
Garlic Control 40 + 0.7 03 + 0.1 42 + 0.6
Blanching 3.1 £ 02 02 =+ 0.1 33 £03
HTHP 64 =+ 2.1 02 =+ 0.1 6.6 =+ 22

) HTHP: High-temperature/high-pressure.
? IDF: Insoluble dietary fiber; SDF: Soluble dietary
3 Significancy based on Student’s t-test: *p < 0.05,

Hok= w3 A7t Astettta AdEnh
gum, pectin, Y5 hemicellulose 5 873
Eof| BakElE 4 wjEe] fjelAe
S7MN71AL FFEe FE =2l sk
< 73 Qo) (Krotkiewski 1987) AH = )
Aol o8l A HE o] &= i) AES 5
3 &4 Holdf AHE fEiAe AR ==
He Adeshs Ao nlAd Zow wdEnt
(Marlett 1992).

Table 49438 & ATFol|A] AMESE AAF F
ANME 47X EIHE T o-EIWEY y-EX
HEge] AEHAJT AX AE 100 g 5 o-ER
HE ol 7P w2 A £2H9.2 mg)ol =T,
ol Al £2K103 mg)o] A FA gl
= 74514

Fa wopxl Wbl sk e

/-glucan,
2ol
A FAIZE
7%

¢

-
N
=

3

S

e}

fiber; TDF: Total dietary fiber.
**p < 0.01, **¥p < 0.001.

mglE2 ZHAEo] F& ol AN wEHo| ¥
AoZ ARHETY Hur & Hwang(2002)% A-f
EFAEo] Aol &l oF 50% A= AT
Rusle] EFHES 104 R gy} 2
USES AAEL

y-ERFES 323 &3blA T AEH A=,
AN FEAAE AESEA FUARE dXolv
A2uFA ] o) 099 1.0 mg FFOE HE
=0t} Chung et al. (1999) BioAE 2%
o4 0.18 mg/100 g FFo2 AEFH T K
st} B AFAdel= Aol ahg JERRSITE §E
9, $2t] o= st e AlRolAME fo
e Yepidth 2ev BN E
A Ao ME Frolide] wot X EE
Aol oJgh = WstE AEs] i =

—l> = O{N i

[e)
Aoz e

T

i

T2t

T= WA
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Table 4. Changes in the Tocopherol Content of Fresh and Heat-treated Vegetables

Tocopherol content (mg/100g, dry basis)

Sample Treatment
a- v- Total
Carrot Control 13 + 02 nd” 13 = 02
Blanching 09 =+ 02 09 + 017 20 £ 06
HTHP" 20 + 03 1.0 £ 0.1 3.1 + 04
Crown daisy Control 92 £+ 0.0 1.7 £ 0.0 109 =+ 0.1
Blanching 103 = 0.0 15 £ 00 119 = 00
HTHP 14 = 06 00 + 00 14 + 06
Mugwort Control 1.3 + 0.0 nd 1.3 £+ 0.0
Blanching 02 = 00 nd 02 = 00
HTHP 85 + 05 nd 85 + 0.5
Cabbage Control 03 + 0.0 nd 03 =+ 0.0
Blanching 03 + 0.0 nd 06 =+ 05
HTHP 04 =+ 0.1 nd 0.6 =+ 04
Onion Control 0.1 = 0.0 nd 0.1 £ 0.0
Blanching 02 + 0.0 nd 02 =+ 0.1
HTHP 02 =+ 0.1 nd 03 =+ 0.1
Garlic Control 05 = 0.0 nd 0.5 = 0.0
Blanching 20 = 03 nd 20 + 02
HTHP 08 =+ 02 nd 09 =+ 04

" HTHP: High-temperature/high-pressure.

2 Significance based on Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001.

3 Not determined.
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Table 5. The Total Polyphenol and Flavonoid Content of Vegetables by the Cooking Method

Total polyphenols

Total flavonoids

Sample Treatment (¢/100g, dry basis) (2/100g, dry basis)
Carrot Control 042 + 0.01 040 + 0.02
Blanching 033 + 0017 032 + 001"
HTHP 174 + 0017 070 + 0.00”
Crown daisy Control 1.55 + 0.04 220 = 0.10
Blanching 1.46 + 0.03 2.02 £+ 0.03
HTHP 221 + 0.027 142 + 0.027
Mugwort Control 528 + 0.07 4.69 £ 0.02
Blanching 316 + 0037 3.06 £ 0037
HTHP 673 = 0.05™ 551 + 0.03"
Cabbage Control 0.43 + 0.02 0.22 + 0.01
Blanching 033 + 0017 0.16 + 0.01"
HTHP 1.80 + 0.027° 066 + 0.01°
Onion Control 043 + 0.02 0.15 + 0.01
Blanching 0.45 + 0.02 0.15 + 0.00
HTHP 203 + 0047 077 + 001"
Garlic Control 0.19 £ 0.01 0.11 = 0.01
Blanching 0.13 + 0.02" 0.07 £ 0.00"
HTHP 3.1 + 0027 087 + 0.02°

" HTHP: High-temperature/high-pressure.

2 Significance based on Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001.
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Table 6. The SOD-like Activity of Liquid Extracts of
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Vegetables by Solvent

SOD-like activity (%)

Sample Treatment

DW 50% EtOH 100% EtOH

Carrot Control 152 % 105 43 £ 02 130 £ 99
Blanching 82 + 40 14 =+ 05 125 £ 92

HTHP 269 + 0.6 68 + 18 239 + 11.0

Crown daisy Control 165 + 3.1 289 + 1.8 251 £ 59
Blanching 64 + 1.6 347 + 127 231 + 5.8

HTHP 392 + 177 486 + 1.0 153 £ 1.0

Mugwort Control 461 £ 23 696 =+ 5.1 820 £ 12
Blanching 715 + 167 743+ 36 537 + 147

HTHP 921 + 1.7 765 + 537 756 + 2.0%

Cabbage Control 1.7 + 09 314 + 0.8 313 + 44
Blanching 829 + 48" 280 + 09 291 + 35

HTHP 180 + 3.6 299 + 95 379 £ 124

Onion Control 67 = 44 143 = 61 307 £ 5.9
Blanching 41 = 40 278 £ 22 277 + 5.0

HTHP 108 + 22 302 + 4.1 23 £ 29

Garlic Control 42 £ 20 368 + 04 332 £ 57
Blanching 09 + 05" 249 + 51 303 + 69

HTHP 148 + 32 288 =+ 1.1 361 + 7.3

" HTHP: High-temperature/high-pressure.

? Significance based on Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001.
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Table 7. The DPPH Radical Scavenging Activity (%) of Six Types of Vegetable Samples by Solvent

DPPH radical scavenging activity (%)

Sample Treatment
DW 50% EtOH 100% EtOH
Carrot Control nd 0.1 £ 00 1.8 = 0.0
Blanching 1.6 = 02 1.0 £ 0.8 50 £ 00
HTHP 45 02 57 £ 08 49 + 13
Crown daisy Control nd 26 + 04 09 + 0.0
Blanching nd 89 = 06 nd
HTHP 114 = 027 140 + 08 19 + 1.0
Mugwort Control 114 + 0.1 81 = 07 245 + 12
Blanching 167 + 05 139 + 03 59 + 04
HTHP 310 = 027 215 £ 20 240 + 04
Cabbage Control 31 £ 01 0.7 £ 0.6 24 + 0.1
Blanching 03 = 02 19 £ 22 1.6 + 04
HTHP 73 £ 04 70 £ 06 80 + 0.1
Onion Control 07 + 04 12 £ 00 36 + 00
Blanching 09 + 02 08 + 0.0 20 + 0.1
HTHP 83 + 02 102 + 23 89 + 06
Garlic Control 03 =+ 0.0 23 £ 0.1 14 + 0.1
Blanching 23 = 00 03 = 01 34 + 22
HTHP 92 + 027 128 + 03 118 + 027
" HTHP: High-temperature/high-pressure.
2 Significance based on Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001.
3 Not determined.
Fo} F=8uel wat F3to] o] FHQl Aol 7t 84 Hol gtk SA|RE A2l E AN EFS
£ Ho|A| g3t B AH o= ddUES A5 58L& 4
]9} Zro] T wli(Hwang et al. 2006), TS (Song slo] et A7 AES aHlEla e AA
et al. 2012), "F=(Lee et al. 2012) 5 21¥F YABES olt}. wetA B dAFoAMe MAEFE dAF I
AP W Fkst FAdo] FxlEo= A vt = AFske W el "3, z2adAE 5 &
a Aol oJa M2 kst Edo] FAHAG Aol &g aitsl 249 *3* < RISk 10
AEAEEY 2L 758E UYeRd F doe W kel A4S vluske] A2 7154 &A)

L
L

HI(Choi et al. 2006005 F3 % zgz7e
£ 71s8EdY S 2 ASE a4 EE 5

et Aok A JFsE Ao s,

IV. 8ef gl A&

R=N

S )% Yo

P F 7714, ek 9
AaFe $o ABBAA BE5)

FLE BHEsF7] wEe] TRt A3

=

g WEstas) ST

o ARERE AAF 65l tiste] AA|
o} gRAE A9 &, 2o =2y 94 2
3 s BN Ay, 8 IR 949
atol7} fllar, ZohiE ke Alulso] 8.59%2
7V =3k, wlF Aol o3l 3.29%% =A 7+

2FAT, 2 FF 9N & 047%01]*1 s
%712 ME A RAA v AEHYa, %3
B e AAE F ukEs 130%, & 1.18%, &%t

=

S

B}
=
2 o
<

2=\
T
O
<



16 B12X|AAIE METIBE|X| H252 15 2014

Table 8. The ABTS Radical Scavenging Activity(%) of Six Types of Vegetable Samples by Solvent

ABTS radical cation scavenging activity (AEAC, mg AA eq/100 g)

Sample Treatment
DW 50% EtOH 100% EtOH
Carrot Control 694 + 30 450 + 17 250 + 54
Blanching 764 + 105 565 + 76 242 + 42
HTHP 1065 + 49" 1333 + 132 1024 + 28
Crown daisy Control 735 + 124 690 + 29 622 + 106
Blanching 676 + 80 1028 + 41 364 + 10
HTHP 1552 + 1 2210 + 91* 629 + 37
Mugwort Control 1865 + 104 2734 + 66 2724 + 55
Blanching 1725 + 148 2350 + 140 708 + 64"
HTHP 3417 + 1117 3468 + 53" 2842 + 70
Cabbage Control 521 + 133 439 + 30 210 £ 7
Blanching 192 + 14 584 + 76 nd
HTHP 1382 + 43 1613 + 107" 1245 + 147
Onion Control 356 + 53 645 + 73 77 + 13
Blanching 295 + 108 519 + 19 33 £ 5
HTHP 848 + 59 1747 + 23 1565 + 77
Garlic Control 384 + 69 212 + 6 354 + 26
Blanching 461 + 5 181 + 67 327 + 17
HTHP 2454 + 827 2547 + 187 1733 + 47

" HTHP: High-temperature/high-pressure.

2 Significance based on Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001.

3 Not determined.
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