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SUMMARY

Ligularia fischeri (common name is Gomchui) is belongs to compositae, which is perennial
vegetable plant found mainly in damp shady regions besides brooks and sloping field in Europe and
Asia. In Korea, Gomchui is generally consumed a salted or fired after a blanching process, it is
called as Chuinamul. Ligularia fischeri contains significant amount of caffeoylquinic acids (CQAs),
which is known to be antioxidant constituents. The objective of the present study was to evaluate
the effect of cooking methods including blanching, pan frying, and microwaving on CQAs contents,
anti-oxidant and anti-inflammatory activities and bioaccessibililty in Gomchui. And investigation of
standard recipe and contents of functional phytochemicals of edible Chuinamul (Asterceae’s namul).
This research attempts to investigate the caffeoylquinic acids (CQAs) in the compounds of
Gomchui under cooking methods. Optimal condition were find out maximized the function of
CQAs. CQAs were identified and quantified by using ultra-performance  liquid
chromatography-photodiode array detector (UPLC-PDA). In order to evaluated antioxidant capacities
by cooking methods, determined a myoglobin protective capacities of Chuinamul against five
reactive oxidant spices. Anti-inflammatory effects evaluated inflammatory response mediator such as
nitric oxide (NO) and prostagladin E2 (PGE2) on lipopolysaccharide(LPS)-induced macrophages cell
(RAW264.7). In vitro digestion model system simulating human gastro-intestinal tract was to carried
out to assess bioaccessibility of CQAs. Standard recipe of Bibimbab was investigated by Literature
review and contents of functional phytochemicals of edible Chuinamul were calculated. By exploring
the scientific information on them, and prepare a stepping stone for Korean Foods to advance into

the global market by activating the Korean food industry.

The results of this study are as follows.

1. Four major CQAs from Gom-chui were detected as S-caffeoylquinic acid, 4-caffeoylquinic acid,
3-caffeoylquinic acid, and 3,4-di-caffeoylquinic acid.

2. In fresh Gom-chui, the amount of total CQAs was 2,711 pg/g of fresh weight and
bioaccessibility of total CQAs was 16.37%.

3. Among cooking methods, Gomchi microwaved for 3 min had the highest amount of total CQAs
of 442 pg/g. however, it provided very poor bioaccessibility indicating content of CQA was
below the limit of detection.

4. In addition, CQAs from blanching Gomchui were more bioaccessible from plant matrix compared

to other cooking methods.
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11.

12.

13.

14.

. Blanched Gomchui has greater scavenging activity against DPPH radicals than fresh Gomchui

. Pan-fried Gomchui higher scavanging activity against hydroxyl (OH) radical, microwaved

Gomchui higher these activity against peroxyl radical (AAPH) more than fresh Gomchui

. Cooked Gomchui has greater inhibition of inflaimmatory response mediator such as nitric oxide

(NO) more than fresh Gomchui

. Blanched Aster scaber Thunb (Chamchui) has greater scavenging activity against hydroxyl (OH)

radical than fresh it

. Blanched Aster scaber Thunb (Chamchui) higher scavanging activity against hydroxyl (OH)

radical, pan-fried Aster scaber higher these activity aginst peroxyl (AAPH) and DPPH radical
more than fresh it

Average production amounts of edible Asterceac was 47,755T/year in Korea. Korean ate about
1463.65g wild vegetables a person a year and 4.0lg a day. Daily edible portion amount of
edible Asterceae was 1.77g.

Yearly consumption of caffeoylquinic acid(CQAs) a person was 1752mg and 4.8mg a day using
fresh salad, but only about 0.3mg a day using blanched salad.

Main ingredients of wild vegetable sanchae-bibimbab were chui-namul(Korean edible aster),
edible fern, mushrooms, soybean sprouts and Korea radish mu-saengchae (shallow cutted radish
salad). Additional ingredients were 2-3 wild vegetables after seasons and prepared vegetables in
restaurants. After literature mainly bell flower roots(Platycodon grandiflorum) was used for
bibimbab, but Mu-Saengchae was not found.

Proposed Bibimbab recipe was composed 5 basal ingredients such as chui-namul, edible fern,
bell flower roots, mushrooms, and soybean sprouts. Changeable more 2 ingredients rely on
seasons, such as bamboo sprouts and cham-namul(Pimpinella brachycarpa) for spring menu,
hobag-namul(blanched pumpkin) and gochu-namul(blanced hot pepper young leaves) for summer,
mu-saengchae, bireum-namul(blanched leaves of pig weed, Amarathus) for autumn and
gondre-namul(blanched dry leaves of Cirsium setidens) and miyeog-chui(Solidago virgaurea) for
winter.

Yearly Koream took about 1752mg of caffeoylquinic acid(CQAs) and 4.3mg a day using fresh
leaf and about 0.3mg using blanched leaf. A portion of bibimbab mixed with 20g blanched
Chui-namul contained about 3.22-3.60 mg caffeoylquinic acid(CQAs).
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Table 1. HPLC system for analysis of chlorogenic acid

Instrument Dianex u-300 system (Milford, MA, USA)

Column Atlantis dCgreverse phase column (Waters,4.6x150mm,5um)

Flow rate 0.6 mL/min

Detector UV detector (300nm)

. A - Acetonitriles, ACN
Mobile phase B - 0.02% aqueous phosphoric acid, v/v
Time (min) A (%) B (%)
Initial 13 87

6 15 85

Gradient condition 9 15 85
17 19 81
28 17 83
37 28 72

2. AYE Y caffeoylquinic acids 3% D A EA

v 1 mLe &y AE 0.02 g& 7 Yil H&oA 1AHsF S3H g

FHVIE 9 caffeoylquinic acids A &g 249 g

UPLC—-PDA-ESI-MS/MSn £ o|&3to] #H9 F& AxEEAR 5-—caffeoylquinic
acid, 4—caffeoylquinic acid, 3—caffeoylquinic acid, 3,4—di—caffeoylquinic acid& &
A e A,

ol

sk % 04
pm PVDF Syringe filter2 ZE® 3t} UPLC-PDA—-ESI-MS/MSn #4& 93t
ol5/¢ €l 0.1% formic acid in 100% methanol (A)¥} 0.1% formic acid in
water (B)e]tt. §v] Wsk= 0-5 min, 10-15% of A; 5-6.88 min, 15-90% of A;
6.88-6.9 min, 90-10% of A; 6.9-9 min, 10-10% of AZ XAt 1
50%2.1 mm, 1.9 gm, Cis AHS ©] 83} 3L, injection volume 2 £LR 3L,
Edo] £E+ 4 TR A UV A&7 342 330 nmE A AT

X

©
o

2
el

ZWYo w2 FHUES caffeoylquinic acids FF W3}

O FAu=9 L2 wA7], #7], AAMA £ 37 S ol&33id. HA 7= 800 g

3} 500 g o EE 7H7H 8 L9k 5 Lo Alo] 22t 3%, 583k WA £ 50 mLY 2

59 @ 8, S8t el Rk Ao WA ZA S 700 W AAAAE ol

A 747F 28, 383 £S5 UPLC-PDA-ESI-MSMSn 1A% olgstel el
Ao

o mE FHe FoAEEA
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3. HYES 712 9 2248 jn vitro I8 A5 7Y

-1 A#7] 2458 &3 (DPPH assay)

O Protonradical scavenging®l <& ©ME+= 2 2-diphenyl—2—picrylhydrazyl hydrate
(DPPH) & o] &3}o] &<l 96 well plateo] Bolis® Wil wel &9 HUE FEE3
1.0x10-4Me] DPPH £ 7l & 37TColA 30%37F ¥WFSAIXl & microplate
reader® ©o]&3l9 525 nmolA EJLE S}

3-2 Myoglobin B3 53 £3& 5% 43 a5 74

O AelX Af718 BES TFEAAE T3l olFo] A o] 71E] AHE-8h= in vitro &
ksl A9e 1 agAdol A4 gk & 4 vk wEhA, A2l physiological #4734
o] gutsl G5s 48] A o= 74 AR7lel sl myoglobin R EN}E Z4 3}
At}t. Myoglobin® 0.25mg/mLE PBS(pH 7.2) o] 714 & A3} Th

O Hypocholorite ion (CLO)¢l ™3t myoglobin B3 &3: Hypochlorite ion < sodium
hypochlorite® ZHFo] o] ZFH#IF 1 1.5ml9 myoglobing o] 0.05mle] A &9}
0.25ml®] hypoclorite €4S % 7}ste] Hypochlorite €9¢] hypochlorite radicals 7}
AhEe FE 54 A

O Hydroxyl radical (OH)el ©™3 myoglobin E.i}?‘j'}: Hydroxyl radical A £
ferrous sulfate ¢} hydrogen peroxide?] HF&o 2 AAHE wWke-goloz 3t} (0.49ml
o] Al2¢F 0.11ml ¢ Hydroxyl radical® 3.6ml 2] myoglobin £ H7}sle] =73
o}

O Peroxyl radical (AAPH)¢| t3t myoglobin 3 &3}: 50mM AAPH (2,2° —Azobis
dihydrochloride) €93 myoglobin §9& &3F3 3o] 47T oA 587 WXt} o] &
of AAPH &% A&, myoglobin £H4& £3ste] 37TeA 307 HA8kaL peroxyl
radical> AAPH & X AJgHc},

O Peroxynitrite ion (ONOO) ¢ ti& myoglobin ».3 & 3}: Peroxynitrite ion& %2 20mM
NaOH gMof] =of ARE3tt}. 345 Peroxynitrite ione PBSE #7}ste] 3.09mMe] F
E= A %3}l myoglobin N2 Al 8¢} peroxynitrite N3} &35t}

O Myoglobin Eii»}"ﬂ 9%k ks &3 £F : Myoglobin &3 &3Hd A/7]ES
409nmell X EFF =5 =43} Myoglobin REadeE v 2 ¥4S 53 %=

Bt}
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Myoglobin protective ratio (%)

=[1—(A4bs"” Al (withantiozidant))/ (Abs"™ A" " (without antiozidant)))

4. 28 HYES dAAXEX ] FEF E5 T8

=)

4-1 MTT £4 “o”tlg o]8% HAHE ¥E5 58 (MTT assay)

O Y& FEE9 Raw 264.7 cellel] tist 54 35 48] Sl 7 AL iz
S 24A7F wieF & F MTT AlokE €3 3ARE wach wjk § A5ds
DMSOE #7tste] AEE &A1 5 Al o] vEZEgotels MTT %

A ¥ formazang ELISA microplate readerg ©]€3F%] 570 nmollA 3 =5 4.

4-2 AN EAX Y FAS Y &3}

O 9% WhsollA 2 A (macrophage) = WA o] ¥F8-3}] tumor necrotic factor— a
(TNF—a), interleukin—6 (IL—-6), IL-18¢%} &2 d5FU¢2AA}F (pro—inflammatory
cytokine) & X435}, inducible nitric oxide synthase (INOS)$2} cyclooxygenase—2
(COX-2)E ¥Aslo] NO Y9 prostaglandin E2 (PGE2)E A,

O Griess ¥4 W& o]&% nitrite &% : LPS9} IFN—y & 24 3¥ Raw 264.7 celll
A AYE FEE NO AA oA 34, FEFES A ALY dE2TS 2403 AX

ek & Griess ¥4 WS o] €310 nitriteE =4, 96 well plated] AZE i A5
M3} Griess reagents 1:12 &3tsle] ¥ 55 F<F ¥H8 AJ71 & ELISA microplate

reader ©]€3}°9] 540 nm A EFES =74,

O PGE; A4 A% &3 FEES F5 HE AT AT dxzas 2443 Wi &
FeNes 3|4kl PGE2 FH o w2
plate®] PGE, mouse monoclonal antibody 37}&le] Ab2ofa 1A]7F WHe 3 PGE2
conjugates F7Fste] AF=olA 2A17F wkg-gtrt. M FH kT Al (Wash buffer) & o] &3¢
A& % substrate solution® F7}ste] W& Apwbslal 304 ¥EE-3FaL, stop solution®

A7kete] 540 nmelld FREE ST,

il
ge}
[9)
E“
2l
AN
N
bl
Q9
ofo
ol¢
H
2
BN
HJ
o
O
()]
=
o

BFY AlIETII F AARIAS] mRNA 2 53& B¢ J1A 79 A Axere
Total RNAE F%3lal total RNACIA cDNAE @4 F cDNAZ @49 iNOS,
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COX—2° mRNA?°] &L real-time reverse transcription—polymerase chain
reaction(RT—PCR) W o= =43t}

5. #1129 caffeoylquinic acids A AHZA H7}

5—1 QAL HPAAEE o] &3 ZaWHE HUEY caffeoylquinic acid BAHZAE 37}
B2 AA A37|BS A&Ho R kst REA A QA A3 Y
zW o] B2 HUE 9] caffeoylquinic acidd AAHZAES H7}
v Z} MZEL 20 mM phosphate bufferell z}7F wa1 Abgl A4S #1867 98l 0.5%
ascorbic acids F7Feth. QJellM e Lskabd e el obdetobAl (0.2 mg/mL in 20
mM phosphate buffer) & MZ° FYU3t1 pHE 6.97 A% 7 AE25L YE)
2o 37 CollAl 100 rpmO. & 33E-7F v kst
v Yol A2334S 93] porcine pepsin (3 mg/mL in 100 mM NaHCO3) E 3 7}sh
i 0.1 M HCIE o] g3l pH 22 2H3tr} o]F thA] 37 T Y20 100 rpme =
30%7F wjekA Rt
v 2AA Y A3t S ¢)al 100 mM sodium bicarbonate €S H7}s] pHE 5.3°.
2 ZxAste] WEES =43} A7t} Pancreatic enzyme mixture (0.4 mg/mL of
pancreatin in 20 mM phosphate buffer, 0.2 mg/mL of lipase in 20 mM
phosphate buffer, 2.4 mg/mL of bile acid in 20 mM phosphate bufferZ 412 )
= A7ett
v #HF pHi 0.1 M NaOHE o] &3] 602 33kl 37 T HE A0l 100 rpmlZE
AZF Zob wjeksit) HE EH& 20 mM phosphate bufferE o]&€3 10 mLE %4
stoy, 28] W ok 4 C, 3000 rpmellA 3037F el St

s

6. WU kg AL AAF 24 D ALY HEAN 24
FEAAAT, ARY, RARAREY ARE gz @) 19 4

O
oAt A A AEAed AdEel gaee

&% AEHe 19 4

r-{u:

o0
W)
o
o
Sl
2
o,
ol
ol
2

lem &, o

wre] ABkdE FARSE7] $18ke] FAAE
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obel g MeEs FW AW AR AA AWHL PR AAEFE £AA,

¢ @ B SIS W S £ Sslel el el )
o]% BAGOW FAYA 2AG B AF FESA (20099 A AL
Hpel AbA 9 AR ERE ARk

v AR A @& 2 olEe Wol Agont BAQ dAANE 24} ks
gor 53 FH W w4 @n BesAstel st WwEE wsn

voRge A, A9, Bl te 27 Aok e AR Ene Aol AAssIt

L FHUE A9E ol8, Jv 53 EY

O AL Apd W, zeWH TP 53 APl st FHFEe0] 20009 AW A
E zAbsrett,

BA Ueht ARE wgoR ¥H, B, FoAd Bwn v 94, og, 59, 7]
%

AR IS 23 caffeoylquinic acid’d =T AbAu b S92 HE &

O SEvet kAl Aatoz s we F(AT QAR oF 23%)& Aitste AR F

E AAE v TFH2 AA AuEA e 73%E AAst 19 FHE o 11% 7IEH
7} 16%% AAgTh ol MAmAor & u 22 AFolgtd IuEe] HAA FHE
By go] AFstE AL owjdtt wEbd AA HAvE S F39 caffeoylquinic
acidg g o2 FAtstolA] 7|5d& A&

v Caffeoylquinic acid ¢ 1%} 19 AHAFHS A4 14 AHAZY AUE AAZS 7]

==
o

2 F43drt.
v Aol AR AR G TS FRE FAHOE 20g & 7o E AL o] vyt
3 158 FalA dH s 715 &4 caffeoylquinic acid’dFH #HS AFESIAIT)

v Al s del e R A 5& =2 stolngirh.
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A2d d7uE 4 23

1. 239 =z2iEd 71s4AE=d 9 754 11

1-1 23 7} 9 =zg4¥ Chlorogenic acid % A
=)

Az 7ty g xEd VsAAREAS B8] SEAM Vs dAEEd

caffeoylquinic acids®] <l 3—0O-caffeoylquinic acid (Chlorogenic) 2.

3
W chlorogenic acid®] @& ®W3E 4 SIHt (Figure 1). 71548 A%
95w, oF 4%del A7t eI AoRE By, %

+Chlorogenic acidE °l&3t] ZFE34dS T8l 17 F4 o didste] 242 zed

chlorogenic acid® HPLCZ 43}

ZE0) 49 chlorogenic acidE %S A4ttt

>
jos]

16.0 5 — e

&
oX
_O'L
=l
BN
o o

TN B e e
z-173s  Fresh 1 @ Blanching
250
12.5 4
10.0 200 . |
=
| ] |
5.0 I i \
] \
2.5 | 50— |
X 2. 1jp5a o-1e280
| TN g [Py T N\ 157490 - 125
{ of bz fanradl 10
2.0 . ” o]
0.0 10.0 20.0 30.0 oo |dﬂ 0.0 :;n‘n
SR Ry ———— ¢ R ———
@ Pan-frying — @ Microwaving
a00
40.0 |
aoo |
“ 30.0
2 albrs
20.0 i i#n? 20.0 |“5-4.47:
| 1
I 10.0 L ago- 8,820
e I A.” s.303
| AV AN 8- 16.140- 19.553
[\ a- 16320 Falavasad L ; AP
Jrd— M 0.0
50 . v 10.0 -
00 10.0 20.0 200 oo 10.0 20.0 ad.c

Figure 1. &3¢9 Z#"¥ chlorogenic acid ¥+

iy
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] +%% 1000ppmollAl °F 6.47 xg®] chlorogenic acid’} g% o]3]

zeaA ke A #F
S ool W, vlelamsleln A, Be Y@ BA FEEeIME 27 25401, 62.76,
A=z o

18.87 g o #f=e] Tt (Table 1). o] £ AnE n|Fo] & o, &
FEEANA 7159 AEEAR chlorogenic acid 9] o] F7hshe
Z2lo sl AlxH

FH AEH FRANULD 715 BAo]

. ntents hangeratio(Fol
Cooking  Method (rg 10((:)(())ppm of ext) (((:)f ur%cookz(d (;‘?3))
Uncooked (Fresh) 6.47 -

Blanching 31.87 4.92

Pan-frying 62.76 9.7
Microwaving 254.01 39.2

1-2 e 239 7154 ARED B4

7}. Caffeoylquinic acids® TA] £3 £4

Figure 2. %5 Caffeoylquinic acids®] UPLC—PDA FAZvw}&E 13

Figure 2+ 5—caffeoylquinic acid, 4-—caffeoylquinic acid, 3—caffeoylquinic acid,

3,4—di—caffeoylquinic acid £%&ES UPLC—-PDA #4]% A 3o|t}. Caffeoylquinic acids:
ol AT Kim et al.,, 2012& Farsto] FAEE &4 skQlrt o] d AFeAE LC o5 &

W2 0.1% trifluoracetic acid (TFA) in water$} ACNS o] &&= £ Aor = o] 54t
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ol §2815 oFsHA 7] 98l 0.1% formic acid in water®} 0.1% formic acid in methanol&
o] &3}l t}. Caffeoylquinic acid &S w243 A3}, 4719 3 7a7F F3A AE¥%0H
2 WA ¥ 3+ 5—caffeoylquinic acid, & WA ¥ 3% 4—caffeoylquinic acid, Al WA 3=
3—caffeoylquinic acid, Y] WA 33+ 3,4—di—caffeoylquinic acid®]t}.

e

= J

Tom ot

Figure 3. &3 caffeoylqunic acid® UPLC-PDA I 29E1%

o

Figure 32 A#3H 50% o&E& FEES UPLC-PDA =ZZntE13o|t} Figure A
retention timee°l &3l 4712 37} A WA ¥ I+= 5—caffeoylquinic acid, ¥+ WA ¥ 3a+=

a 3—caffeoylquinic acid, Y] WA 3II*=
3,4—di—caffeoylquinic acid¥d& & < UAAY.  AHFFHAA S 5-—caffeoylquinic acid,
4—caffeoylquinic acid, 3—caffeoylquinic acid, 3,4—di—caffeoylquinic acid®] gr&F<
136.72, 2144.44, 16.81, 412.93 pg/g oIt} o] o]-dATF<2 Kim et al., 2012%} Shang
et al.,, 20103 T2 £79] caffeoylquinic acide]th. o] Ao A& air direddt 3= o)

a
e FE3 S o)gsion HAEFW caffeoylquinic acids® 5—caffeoylquinic acid,

A

e

4—caffeoylquinic acid, A W& 1

¥
O

3,4—di—caffeoylquinic acid, 3,5—di—caffeoylquinic acid, 4,5—di—caffeoylquinic acid
t} o)A A= B A7g v wPS u di—caffeoylquinic acid Fefo] A EEAS 1 Bo] 7
=

St oA g Aol AAA, FE8W, dxxd 5 wiels Az4dn
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U, e i F3 9 caffeoylquinic acids® FFH 3}
Table 2= Z#WHol w2 F3H 43 A caffeoylquinic acids® S Yeld Aot
fresh FFME & 2710.9 xg/g? caffeoylquinic acids’} AZ%t}h. Caffeoylquinic
acids oAl 4—caffeoylquinic acid’} 7} &5o] =9k 3—caffeoylquinic acid’} 718 &
o] ki), E caffeoquuinic acids®] 2 fresh &3 ol vl&l] ek H 25 Fo5 o
ZoltE= AL & ¢ 9. ¥ caffeoylquinic acids®] &% &A= AAHAA Fg 38> A
A jNA g 2% Eﬂi]ﬂ 3> Eﬂi]ﬂ 5% > /7] 5% > 7] 3¥olt). Ee el BE
A Fo A 3REQF BE =39 E caffeoylquinic acids o] 71 wekal Azl A 3R
Zg %t Ao ¥ caffeoylquinic acids®] &&o] 7F ¥=3kth. Farah et al., 2005 <17 oA+
Au 2 FE]Q chlorogenic acid =, 3—caffe0quuinic acid’} 7F¥ 23 roasting ¥
5.2%¥] & o] ZoJt S glskdth T3 Miglio et al., 2008 AT oA &= =9
caffeoylquinic acids?} boiling, steaming, frying@ 28 Z g9 Ho] we} ke |37 A47)
= AE A3} o] AT A= steaming, frymg 2o 247+ 2.2, 3.1 mg/100 g of
dry weight of chlorogenic acid’} FEFStl. T3 Migliox= boiling ®WWolA T
chlorogenic acid7} 7} A EAHASS 83tk 71 o] & boiling 2ol A Al2x4 313
& £ Eol chlorogenic acid7} &3l¥ o] &2o] A7 7] witolt} & A-olA] Mg AA] o
= 2%t F3 oA caffeoylquinic acids®] $HaFe] 71 =okth, AR JA = vlo] AR S
ol &8l AFEel FFAA AEHY & AT LEHFEEN T FANUATF delluA = Ho] A
F5 tgstt. olul B BAY $FOoE ¥FH £ FEo]l FTHEstAA #F el e
caffeoylquinic acid’} Z%HE AxES x#sle] ARG AR Z& 3 &3 7} caffeoylquinic
o

=
acids® ¥ FFe BolFth

m

P

2

il

Table 2. Z&|W ol W& FF 2 43} A caffeoylquinic acids®] s+

Cooking C;{:rl;i;lg Amount of CQAs (rg/g fresh weight)
Methods (min) 5-CQA 4-CQA 3-CQA 3,4-di-CQA Total CQAs
44+ . 9+ .
Fresh - 136.72+0.68 21444‘2‘ 219 168140.66 41293723 2710912655
3 11.38+0.11 122.66+0.05 2.23+0.06 55.684043  191.94+0.56°
Blanching P
5 26.97+0.80 117.48+6.97 4.37+0.79 31.543.61 180.32+10.36
3 9.40+0.99 79.69+2.18 2.41+0.27 24.33+1.13 115.8343.96°
Pan frying P
5 13.78+1.21 80.92+3.47 4.56+0.29 61.94+13.08  161.20+12.23
2 8.97+0.77 158.01+15.96 2.98+0.14 36.14£1.60  206.11+16.72°
Mi .
lrowaving 5 10.82+1.57 17590+6.92 2059041159  49.13+194  441.74+721"
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Table 3& g o] & 39 43} 3 caffeoylquinic acids?] &S e Aolt}. 43}
A uyS o 43} *&3‘49] caffeoylquinic acids &&o] Fol HA Zol= 3}
s 4= Ql3lth Fresh w3 oA+ F 444.85 ng/g/] caffeoylquinic acids”}
a3t A3 vuPE o ik 6. IBH Z0)E X olt). Fresh #3E #Ad 43
wE F# 9 caffeoylquinic acids & %E% 3% Fek g
ok ok 0.078) Sokoh e AR AR 2 257, 38 22 FHES 43} F caffeoylquinic
acids ¥l A HE=EA &Skt

i‘l o
Lo N{N‘
EN
AC)
o2

ok R

Table 3. Z#|WHel| W& HH 9 43} & caffeoylquinic acids®] &

Cooking  Co0oking Amount of CQAs (#g/g fresh weight)
& Time
Methods (min) 5-CQA 4-CQA 3-CQA 3,4-di-CQA Total CQAs
Fresh - 33.38+£2.65 344.67+18.14  14.85%1.33 51.96+0.95 444.85+21.71°
3 5.01£0.18 21.58+1.98 1.89+0.11 5.38+0.13  33.85+2.00°
Blanching .
5 3.99+0.15 15.99+0.12 1.57+0.15 4.29+£0.07  25.84+0.29
3 1.10+0.78 10.89+1.38 0.61+0.07 2.38+0.18  14.99+2.41°
Pan frying d
5 2.17+0.13 14.41+0.42 0.77+0.06 2.58+0.08  19.93+£0.59
2 N.D N.D N.D N.D N.D

Microwaving

w2

N.D N.D N.D N.D N.D
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1-3 339 743 2 228 P48 55 79

7b w39 7 2 2Ey, AZbE DPPH @9 d 2AEA
2% w39 g FEEMA S DPPH st 27184

AR % A =43 $4

Axd 34 FEE0] AMY FEFol vls) DPPH held 24 B4o] tha w9tk #%8

el Blge] mebdE 100% e FEEWE Atus e ugel TS 27
%

Zhekadnt. Add o R wH Aol Aol 100% @& FZFw°l 714 DPPH 2}

:
U a0l Egton, BAARE B AelE 70% AL FEEC] Y wYh

Table 4. FF 2 7} 2 FEF&9 o] ©E DPPH radical &~2A%

Solvent concentration (Ethanol, %)

Preprocessing

0 30 50 70 100
Fresh 7.56£0.39 11.82+0.53 11.800.86 14.03£0.88  20.65+0.32
Freeze-dried 9.6840.21 13.84+0.89 14.141.70 15.06+0.50 14.33£0.57
ey 9 A w2 dod 2 S S SW, wFH AE uA, HS
olARHolE el oR 479 EeARbEt 2Elsto] thkdt iRl ER 2 &

DPPH 4 47 @4d& 43kl

Table 5. T3 W, AR, FZFLvo ©E DPPH radical &2A%

Solvent concentration (Ethanol, %)

Cooking  min 0 30 50 70 100

1 8.05+1.11 17.14+1.13 17.83+0.57 27.92+1.69 15.98+1.25

. 3 7.54+0.67 16.35+£2.22 18.10+£2.27 24.23+1.35 15.58+0.27
Blanching

6.66x1.14 15.20+0.48 15.28+0.61 18.80+0.51 14.61+0.18

10 6.00£2.51 19.10+£2.25 15.84+2.05 16.58+0.91 11.36+0.24

1 15.51+0.54 18.84+0.76 19.15+0.06 19.154+0.59 10.26+1.22

Pan- 3 13.76+0.50 17.14+0.62 17.35+0.60 17.9540.60 9.204+0.91

frying 5 13.65+1.18 15.52+0.40 16.96+0.46 17.06+0.97 9.03+0.81

10 22.60+1.21 24.93+1.10 30.38+1.43 25.40+0.74 8.914+0.26

0.5 6.97+0.76 7.63+0.60 9.27£1.99 11.23+1.33 10.92+0.62

. 8.10+0.62 8.70+1.42 9.73+0.44 11.64+0.27 11.04+0.87
Microwave

14.51+0.25 16.64+0.54 22.64+2.36 23.36+1.88 18.35+0.73

3 12.24+1.66 13.1941.12 18.30+£1.99 20.32+£2.20 18.07+0.38

ZeH¥ DPPH @A 27158 dio] B X ARtelA t& Zedel nlsiA tha
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AAFE BAT, %S vlol AR nE ol g7 ol A ghrld 2AFE Ak
AT AWRE, A9 Bee dAdoR A A% B 2ABL AS 1E38)

Foofr M BN HE
oo o W rlo
k)

Atk Bold 2, B A% 108 2eTAA A B @ 2A%E Bt
. FE§0) W&W DPPH oht)a £A%S 3% 4%, 7439 a2 245 o)
A, QAR T0% e FEEANN ¥ e 2A5E woth o] 2 ANE
Mgew B oW, AL WA zewpow 1B Ay 70% dRe guz 3 A9
w, e A, B Aeu AdHo 108 AUPe A9

. Z3H9 7t2uwy 2 z29, A8 hypochlorite ion (CLO) #dld 44 &4
Reactive oxygen speices 2] ¥ hypochlorite ion? A7 A& E3 43 &%

tlo

T3] 8, Aol At @A vk @A 322 myoglobing 71AE 3o R
zadE SAAch A} FAATS FFHS CLO #ud &7 42 7Hedel wi
zhol7h Gl Wk ofyel, FEE Aol wE Aolm Utk IEv, diAFHoR &2
a2A 4& M Yk
Table 6. =39 7ty 2 FEFErjol w2 Hypochlorite ion (CLO) &A%

P . Solvent concentration (Ethanol, %)

Treproc 11,

eprocessing 0 30 50 70 100
Fresh 81.43+2.44 79.92+3.45 80.27+0.17 81.14+1.68 81.7642.43
Freeze-dried 80.52+2.09 81.55+2.46 81.99+0.73 80.36£1.06 81.86=1.70
w3 AN ZEd g A7hE CLO #@d A5 % npr R, Zg o
ZAIZY, FEEW Bl&e dRgle] 1F ¥ myoglobin T ANE T3 ¥ i3} &
& e
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Table 7. &

ﬂ,{
1o
PN
i
oL
=
PN
il
>
23
0

Zgvjo] wE Hypochlorite ion (CLO) A%

Solvent concentration (Ethanol, %)
0 30 50 70 100
1 81.34+2.01 81.73£1.33 81.69+1.43 80.90+1.61 81.42+2.19
81.61+0.85 82.01+0.72 83.21+0.49 81.82+1.15 81.37+0.86

Cooking min

Blanching 80.10£127  81.95:0.52  82.68+1.73 81.25+0.63 80.63+1.28

10 80744073 81.3320.33  81.32+1.18  80.38£1.22  80.63+0.88

1 8223:0.63  81.16:094 8048183  81.75:046  79.50£1.96

Pan- 3 81.80+1.61 8232+1.06  82.48:045  82.10:0.91 82.54+1.59

frying 5 82274140  82.35+0.95  8328+222  81.81+1.81 82.03=1.04

10 82724162 82512078  82.83+0.99  83.10£1.76  80.52+1.69

0.5  8142+1.14  832140.16  8230£1.89  80.50£2.06  82.02+1.82

4 81324115 82454235 8134036  81.90£1.86  81.17£0.50
Microwave

82.67+£2.24 82.81+2.86 82.70+1.75 83.39+1.49 83.18+1.68
83.40+1.95 83.10+2.43 84.79+£2.53 84.38+2.49 84.2543.10

o F3H9 738 € 20, AP hydroxyl radical (OH) @HZ 4A €4
Reactive oxygen speices < %1%—‘?1 hydroxyl radical® &7 AL 3 43 &
?f‘jéﬁ]'ﬂ Hall, A EAsks dH A v =gk @A F-2Q1 myoglobing 7|HE 3o
I HAs A} %éﬁ s 539 OH w4 &A 48 X =
FHolA tha #wskom, FEGwjulgeo] ©E A7EAS WA 40z =4
50% oer-& FEZuolA M w2 &7

:|:.

it ol
ldl
\I

e
ox
o
f
32
ui

Table 8. =59 7k 9 FE8& o] W& Hydroxyl radical (OH) &71%

Solvent concentration (Ethanol, %)

Preprocessing

0 30 50 70 100
Fresh 15.06+1.81 11.7843.45 22.95+0.37 18.10+1.04 14.41+2.35
Freeze-dried 19.5540.68 24.27+0.95 27.56+0.99 23.85+0.45 14.05+0.54
v, w3 AR g, A OH Sud 272 wde] 29 38 AdddA 713
¥2 OH 4 274%5% vepion), %ae

ZYA e W 27159 Aole =4 skt
=

W, ol Az dlolu Qe 28 o4 Aol A

o

[o=
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Table 9. &3 9] ZaWH, YA, FE8 o] & Hydroxyl radical (OH) &7F

Solvent concentration (Ethanol, %)
0 30 50 70 100
11.00+1.00 11.78+3.09 21.04+1.12 12.85+1.92 12.55+0.83
13.6942.35 30.07+0.45 41.84+0.95 36.52+1.19 15.48+1.53

Cooking min

Blanching
12.19+1.83 15.06+1.72 16.50+1.55 14.76+0.47 15.48+1.89
10 11.89+0.31 12.85+1.02 14.23+1.64 12.07+0.47 10.64+0.31
1 11.84+1.37 41.96+1.32 44.18+1.48 40.65+0.83 27.56x1.53
Pan- 3 14.11+0.92 40.47+0.10 53.44+0.81 37.60£1.10 16.38+1.29
frying 5 9.15+1.19 43.69£1.26 54.75£1.26 31.86+0.81 15.36+1.57
10 17.04+0.85 39.45+1.02 43.34+1.10 28.39+1.08 18.17+£1.56
0.5 10.76+0.10 10.46+1.00 12.91+0.85 27.62+0.21 21.76+0.65
. 8.01£1.05 10.82+1.47 14.05+0.31 28.63+0.45 26.54+0.55
Microwave
11.66+1.35 26.30+1.63 43.99+1.79 38.14+2.00 30.84+1.02
12.67+1.39 42.25+1.00 45.85+1.81 33.29+1.19 30.36+1.86
Zeol W Ael2s HFexert v e vl g4 =2 OH SuE &7 24
& yehdth w3, FE8uulge] B2 2A%S UF 302, 1% A2 Adetus 50%
oee FEEAN O SuuENG ke AABYS etk old dug vgow ¥
9] OH #H 27152 o ZENolA, o5& &<t AgPe v, 50% dds FE802 F

=39S v 7b4 #=93l, myoglobin HEEIE FI ¥ kst FA4S eI

- BHY 7 9 228, ARPE peroxyl radical (AAPH) #Hd &A &
Aol TR FH AAPH ZHold &7 @2 AAlA $dAAxzdE w4 EE} Cha

skom, FEEmnlEe] e &GS AN Af= 50% owhE FEEvlM Esho
, TAAZE wHAAE 100% oeE FEEolM M =2 &7 24s Bdd. A4

o © ﬂPg oz I
S
)

4 2ASS AA 50% olgrE FEENA ¥ myoglobin & A
7tRo w2 7H Ee dabslas s vERTH

:‘_l‘

[
i
)
fo
:>
=
v
;ud
Au)
i)

Table 10. &3 9] 7}3WH 9 Z&gujo] @2 Peroxyl radical (AAPH) 7%

Solvent concentration (Ethanol, %)

Preprocessing

0 30 50 70 100
Fresh 9.72+0.83 7.37+0.74 10.57+0.40 2.66+1.22 2.26+0.09
Freeze-dried 6.66+1.17 5.06+0.09 4.31+0.09 2.31+0.15 7.22+0.17
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Zeel wWE AAPH @l A7e mlolazsolB A 7t o el v o
& e AAPH #H4 27 B4 Uehith 8, 2808 0 245 7 zelw
HE, A E 47 bgE dds Btk éﬂi‘% oz #H AAPH #HdZ 2A5S
slolZ el 3% F AR W, 50% olee FEME FEAL Wl A ¥
1, myoglobin RE a5 F3 & dikst 48 e
Table 11. &5 ¥, A3, FE8uol W& Peroxyl radical (AAPH) &A%
. . Solvent concentration (Ethanol, %)
Cooking min
0 30 50 70 100
1 11.33£1.04 11.43+0.23 10.22+0.83 5.01+0.69 7.92+0.09
. 3 7.92+0.17 7.67+1.78 9.12+0.74 3.51+0.66 6.31+0.46
Blanching
5 13.38+1.74 9.374+0.66 8.92+0.15 4.96+0.83 4.01+0.09
10 6.31+0.62 9.67+0.15 7.77+0.09 2.71+0.09 6.31+0.09
1 19.01+0.29 23.15+0.29 12.54+0.19 3.86+0.33 15.5540.19
Pan- 3 7.32+0.47 12.10+0.29 11.28+0.11 24.85+0.22 10.78+0.11
frying 5 14.48+0.11 21.21+0.19 7.38+0.47 16.05+0.11 6.38+0.22
10 17.69+0.11 18.88+0.11 20.26+0.19 20.01+0.11 16.75+0.11
0.5 16.75+0.11 25.73+0.19 19.13+£0.19 10.3440.11 15.17+£0.19
1 18.38+0.19 22.024+0.11 28.62+0.11 18.82+0.22 15.11£0.11

Microwave 16124038 24104029  31.57£0.19  16.050.11 13.73+0.22

3 16.37+0.22 24.47+0.39 32.45+0.11 27.62+0.19 23.72+0.11

at. F39) 7HEuE 2 2, A7PE peroxynitrite radical (ONOO) o 44 &4

WA BAARG FAL) ONOO hrla 27 B AAs SAAzR BANA 2 o7}
ARom, FELEuNE wWE AAGHLES WAL B 50% s FEEAA =R
U, BEAAZ FHAME 100% oeE FEEAM P w2 44 B4E& 2ot oe
AAPH U4 2A%3 ule An otk AFAHoR FH e ONOO i AA%S A4
° 50% ol&e FEECNAM £ myoglobin BRI adE 7HHORA 7MY £ dABRTS

e

Table 12. ¥3# 9] 7FadH ¥ FZF8 o] W& Peroxynitrite radical (ONOO) 445

Solvent concentration (Ethanol, %)

Preprocessing
0 30 50 70 100

Fresh 40.26+0.55 33.24+0.55 40.40+0.67 37.04+1.44 35.50+1.44
Freeze-dried 34.99+0.67 36.38+0.44 34.77+0.83 34.48+0.13 38.65+1.25

2 I ZYARE oA HRd FEOR

il

el W& ONOO v AASS &
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vebst o, dds Hee 58 Aol Mg w2 2ldE Ares B By, FEE

gl e 27eS 7 2N, 2 E 47 gE fds B3tk

Table 13. &3 2] ZaWH, Az, FE8& o W& Peroxynitrite radical (ONOO) A7

p

[S)

Solvent concentration (Ethanol, %)

Cooking  min 0 30 50 70 100

1 40.19+0.13 40.33+0.58 41.43+0.66 36.67+0.55 38.36+1.01

Blanching 3 40.11+0.58 38.50+0.63 40.84+1.65 35.87+0.34 41.28+0.91

5 40.26+0.55 43.18+0.44 41.36+1.32 38.14+1.22 34.63£1.16

10 38.14+0.44 42.01£1.13 41.14+1.54 34.99+0.51 36.82+0.44

1 41.36+0.55 45.60+0.58 43.84+1.37 42.45+0.77 39.97+0.89

Pan- 3 43.99+0.55 44.21+1.68 45.89+0.77 39.60+0.46 39.53+0.34

frying 5 44.21+0.71 45.23£1.10 46.11£1.01 41.21+0.79 41.79+0.77

10 46.04+1.01 43.26+1.34 43.33+1.10 41.14+0.63 44.94+0.58

0.5 40.84+0.91 40.84+0.67 39.09+0.99 40.84+0.46 40.19+0.71

. 1 40.70+0.34 41.43+0.79 41.79+0.51 38.14+0.66 38.06+0.63
Microwave

2 46.77+1.43 46.55+0.63 48.38+0.63 49.40+0.91 44.87+0.91
3 47.50+0.89 44.36+0.77 47.35+£1.22 46.11£1.21 46.26x1.44
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1-4. 79 zE YN XA FEF 55 79

AT WS W A5 wilR Shol WA A (macrophage) 50 9% #H AEEl 9T
FAES FYd FHE Fo 5HoR st AU Al d5HHel WA EEe] AFEL
o5 AlEEC] &l o2 F79 seE4d 3 cytokineE: /%V‘P wuEke] A W A
s doith o5 W9AE F §4 2 FUAT #ofshs tiAEE Az dF
w7l EZ A S ¥8]&}1, lipopolysaccharide (LPS)$} 22 2o 93

=14
ofN

o, [l
oo -

x
nitric acid (NO)%
AAL QIxE &

X132 A inducible nitric oxide synthase (NOS)$%}
WE A 7]a1, INOS9F COX—-2% thA] NO$+ prostaglandin
o Z_E]'I_' oA ST

cyclooxygenase—2(COX-2)& %
E2 (PGE2)E A3t d5eS o

B BHE Aoz BAS LPHE FUF AV E P A4 A0 47
S Sl 7bg del 2ol gl HAMET (RAW 264.7 cel) & o] £al4 @5ug A 2]

7h dAA RN zEE 55 FEEY AXSA

140
120

100

30
60
40
20

0

10 50 100 10 50 100 10 50 100 10 50 100 (pg/mL)
Fresh Blenching Pan-frying Microwaving

Figure 4. &5 9 xzlel we iAo AxgEss

Cell Viability (%)
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HAAEF (RAW264.7) 1A w3 FE=c st AZ544S MTT assays §f w4331
o iﬂﬂﬂ A A wHE 10-100pg/mL =74 AEEGE BolA ¢kgror, wzlkrt
AR w3, Fe, vholazZdeln g 2gE & w3 FEEAME tiERed v&l FoFoR

A3z AEEO] AAaskA ol AEEAGE HolA] kst

LPS® =¥ EH”HP"HH =3 FE2E Al g% FAT i%% ?f“é sb7] Sl Wi E &
H] &)= nitric oxide (NO)| B4 & S8 WA R FHIE= NO BdZFS w3 229
Aol M FrRoEH R Fidte AEFE HEboH, HE 22 2HE 9 &
A (1opgmLyel A o el vl NO A ®e] 4 Hdo W, w2 FioA

(100pg/mLyel M= A3 9 vl w37F b2 el Bls] NO B4 Fo] A H 3k

NO production (uM)
¥

Con LPS 10 50 100 10 50 100 10 50100 10 50 100 (ug/mL)
Fresh Blanching Pan-frying Microwaving

With LPS (1pg/mL)

Figure 5. #3¢ Zg|Wyol wE A Eo| A 9] nitric oxide (NO) A=

ot A EN ZFWHE FF FEEY Prostaglandin E2 (PGE2) 4% 5%
59 xEd dF 24 555 F457] A8 NOgk niRRZ AR 9% milEER] PGE,
AYHE SAskArt. g MEeA LPS ﬂ?ﬂf PGE2 9 A4S 7 ANA d5Hes T

_35_



[Ny 3
FHFEES LPSE F58 A58 HAAM AS5mAEdEe NOY A4
2 %%uﬁﬂlgﬂﬂ PGE; 9] AAakol= W37} 1k

12000 -

10000 -

PGE, (pg/mL)
b=
g

2000 1

Con LPS 10 50 100 10 50 100 10 50 100 (pg/mL)
Fresh Blanching Pan-frying

With LPS (1pg/mL)

Figure 6. %39 Z|WHe] & tj2) M Zo| A2 prostaglandin E2 (PGE,) A%

Z. gAAEgAN ZEPEE FF FEES E50S AAAA 2E 53
LPSE f53 AT 958404 ey wE T3 d5wk-s HAakelzkel iNOS
9} COX29 WaHES =457 98l real—time PCRS o] &84 A&t oA A EofA

LPSE A= INOSE e Fodom S7zlon, 35 F25 Addd g3 dAze=
Fadhs oz oA 53], H5 Xyl B¢ LPS Ay 4011 vls) 78 =ZA INOS

askE o yEhwth B, AEHe dF 2 #AE FRYEH S INOS
Aok a3 229 FFHE 100 g/mL sEAR LPS el vsf foxoz

=

=

_36_



250
a
200
b a
= a
3 150
'é C
7
=
# 100 d
g d
z ef
(3
50 f
0 g
Con LPS 10 50 100 10 50 100 10 50 100 (ug/mL)
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Figure 7. ## 9] el w& diaAZeA 2] INOS (A)# COX2 (B) 9] mRNA HdF
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S, A A ZolA LPSE Aels COX29 WS foHow F7Hrer, w3 +
el el AAHer F7t k= Ao wo] Au. 53], #HE el B9 LPS A
Hla] 7pg A7 COX29 wdo] $7 sk ZloR Yekd EE, A HE = =
Fx COX29 S 7}*]'7ﬂ3}. AR or oA Kol [ w3 FE] F9FT G52
Bolx oz dFul

Q1 o ® Atz Eh

4

M

@9

1o,
e
0
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1-5. FF 9 ZPHE AAAZY (bioaccessibility)
Figure 82 t}oFst e o w2 F# 2 % caffeoylquinic acids® A AHZA S Yepd 7
1B

olt}, BE H¥H 9| caffeoylquinic acids® fresh, &< 3, Ax A Z&]d T3} vlw gl
< W d™® FH O e AAPIAEES HoAFAnh Xy Alkre] SRl weEk F
caffeoylquinic acid®] AAH AL d2 F3H+= 0821, H2 F3HE 0.949 =)= 4

27] e Abelells F38 BAEZA ] AL AFel7h AR F7] WS {9
ARl 2ol 7k ATk FHFALE AR ANA 2 HH 9 F caffeoylquinic acids®] e
A AZEA Agtor o= AAFIYol A9 fes HolEth o9k FAKEH ol AT
(William Koop., 2000) °14= AAeIA 2= 2E59 dAEES w31 59 7lees
5 vHro] AgAl ARl A doivka Bhel vp glvk ek o] A HAHRIA 2 S
o A3} A4 LA ] FolEE AL ERIEITE web 2 ATl A AR AA
g3 w59 2 caffeoylquinic acids®] &2 AAHRIA] ]2 A& AsA A= W&

W} A7) Zojzhw A4k wholny,

p

]
o
J

Bioaccessibility of total
CQAs (%)
2

N.D N.D

Fresh 3 min 5min 3 min 5min 2 min 3 min

Blanching Pan frying Microwaving

Cooking methods

Figure 8. theFst Za|Wo & F3 9 F caffeoylquinic acids®] - A

_39_



2. 339 =il JlsAEEA 9 J)5A 7+

12

2—1 Z3 9 z&¥ chlorogenic acid T HA
FH9 7t 9@ 2 Ve AAREL S FAs] HdElA Vs AREd Scaffeoylquinic
acids®  3FuFQl  3—O-caffeoylquinic acid (chlorogenic) &2  A3t1 Fawid

chlorogenic acid®] &% wWslE 4 Ut (Figure 9). 71534 EEZ chlorogenic
4

ol

acide HPLCE EAsgle W, °F 4&del a7t vevs oz B, =EF
Chlorogenic acidg ©]&3lo] TFFAE 18|31 2ol tjolste] zbzb zEw FH 2%
Eo)4 9 chlorogenic acidE &g 71””{3]'91‘:]'.
A B
350 = i wisiony S Posommse== WL
11800 i
vl Fresh 1187 Blanching
300
20.0
‘ Chlorogenic acid
[
0o | 42155
N 2-3lss0
o T
E =S o
= )
e il 50 i i min
00 s 100 150 200 290 300 380 00 00 50 100 15.0 200 250 200 50 40)
C D
b . T WL R R WG
ned T Pan-frying 300 i "
icrowaving
M Chlorogenic acid £
100 520 100
\ L
00 i 00
¥ L]
50 - iy Y — — . - - i
0.0 50 100 15.0 200 250 300 5.0 400 oo 50 100 150 200 250 300 350 400

Figure 9. 339 =¥ chlorogenic acid 3F&Fi-A]
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ZeslA] & A F3H FEFE 1000ppmolA °F 7.98 £g9 chlorogenic acid’} g% o] q)
Rk g3, S, U]-O]ELE‘%J]O]E A zxEs FH FEEAAAE A7 14.15, 18.50,
8.83 g ©] Ffuol oer ol= A e w3 2z 1.78, 2.32, 1.108) S7Fs A=
Z2]o W&} chlorogenic acid? ?J’%EO] 7V S HolFEt o]E 1g9 fresh weight®
A S AG, BFH 59 chlorogenic acid?] ¢Fo] 33.95xg @ whdo] HF, &S,
ntolZ 2 golH ZEst FH = 747 52.96, 66.06, 47.56 pgol T Urh (Table 14).
o] & AFRE vFo] & wf, FHE xYskA &> A BHrp Ed FF A TsAAREA
¢l chlorogenic acid & $r&o] F7lshs Aoz BAEdon, o #FH AEXs iy

AN 7154 BAo] Felol ga AMxEEo] AAEAM &EHE AR dEn.

Table 14. #39 W] W& chlorogenic acid &%

Cooking Method Contents Contents - Change ratio (Fold)
(1 g/1000ppm of ext) (pg of 1g fresh weight) (of uncooked LF at ext)
Uncooked (Fresh) 7.98 33.95 -
Blanching 14.15 52.96 1.78
Pan-frying 18.50 66.06 232
Microwaving 8.83 47.56 1.10

2-2 #H9 7t 4 ==E s 55 19

b &9 73 9 zawd - A7PE DPPH IR AA A

WA D EAAZRS FA0 e FEgelAe DPPH ghvd AARES Z4Y $4
Az g3 F%%o] *M 2% %o v]a| DPPH 2itZd 47 B40] tha wharh 338
o] vlgol WAL BANZE FA A% 100% dHE FEEuE At e

F7het o, A Afels 10072 & FEES Addsty
o

]
DPPH ol &AGS Btk AAAow FH At #40x 25 70% °l

&
&
Hlgo] S7HEsS i\ﬂ 7o
s
=

Table 15. #F 9] 7k 9 FZ8v o W& DPPH radical £27%

Solvent concentration (Ethanol, %)

P .
reprocessing 0 30 50 70 100

Fresh 19.54+0.63 30.17£0.51 28.37+0.88 31.82+0.57 23.42+0.30

Freeze-dried 10.57+0.48 18.49+0.18 20.38+0.54 21.77£0.55 17.62+0.07
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ZeH¥ DPPH @t &7 33 e Zedelr s 3% A7t e AR
W 52 275e B3, el wete Fe A7 g4 Z:ﬂ”“ﬂﬁl vl v w2
275 7T vlolAazdeln B2 A2 Al RS B B0%) E2 #Hdd 2%
o e FEa0 VAR DPPI A9 2A5E 349 4% FEwud dud 2A%
e i vE HElS Bolon, Z47e] oy ARkl bt E v HES Bl
ool AR EF 100% oes FEECA 2 @dd A7eS B e £
g TYARE BF 50% oleE FEECIA %2 DPPH @4 47165 Bt mlelaz
Aol Be 2B SASYA MET AUY 2ATE B3lck o) BE WAE WYew
uf, ## 9 DPPH 2t &A% oAE + b3 Py es 31 Asta 100% o
Wz 3% A%e 9 14 e DPPH 2lUd 2758 71AE Ao tehirh
Table 16. ¥ z2dH], Az, FE&viel @& DPPH radical 2715
. . Solvent concentration (Ethanol, %)
Cooking min
0 30 50 70 100
21.56+0.64 30.17+2.00 34.6340.55 37.60£1.63 42.9440.82
Blanchi 3 30.7140.57 35.07+1.13 44.39+1.04 50.46+1.43 77.78+0.68
anchin,
& 5 23.84+0.81 29.08+0.80 35.32+1.28 37.64+0.88 39.41£0.20
10 18.87+0.64 20.50+0.48 20.97+0.57 21.33+0.31 28.45+0.13
33.49+0.15 50.20+0.94 73.81+0.81 46.02+0.78 48.4440.81
Pan- 3 33.3540.37 52.26+0.80 61.44+1.01 37.59+0.58 38.64+0.66
frying 5 24.32+1.15 25.5340.94 37.55+0.92 33.60+0.80 15.54+0.34

10 22.16+0.67 21.47+0.98 30.76+0.88 30.80+0.94 10.57+0.35

0.5 14.97+0.88 27.22+0.73 36.20+0.61 31.34+0.59 34.37+0.13

. 1 16.53+0.76 17.60+0.28 13.60+0.58 19.48+1.42 17.46+0.40
Microwave

11.54+1.43 11.99+0.92 16.83+0.62 13.80+0.77 17.79+0.76

3 10.50+0.50 13.88+0.95 15.1440.73 12.73+£0.77 15.38+1.19

U, ZF39 73y 9@ zg4hy, A8 hypochlorite ion (CLO) #ojd A 84

Reactive oxygen speices 9 % @l hypochlorite ion® A7 FAS E3 A3 &
Tzl S8, AAel EAskE S v sek el %<1 myoglobind
sads FAsA0. A sAAx FHe CLO @dd &7 848 7y
2ol 7 Al BRk ofuE, FEEu Aol mE Aok QSlTh ey, dhAA e
27 BAEE A Ak
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Table 17. &# 2] 7tawy] @ F&g&wo] w2 hypochlorite ion(CLO) &A%

Solvent concentration (Ethanol, %)
0 30 50 70 100
Fresh 91.79+0.13 91.25+1.26 87.97+0.26 90.78+0.39 87.59+1.31
Freeze-dried 89.71+0.07 85.76+0.03 89.19+0.79 90.57+1.31 88.18+0.68

Preprocessing

o Z2FH A FEHE FAIRE CLO 9 AR v R, Z8 Wiolu,
ZE Az, FEEM Bl dEgle]l 1F =2 myoglobin RIARE T = Ak &

Table 18. &FH o Zalw, A7k, FEE o] W& hypochlorite ion(CLO) &A%

Solvent concentration (Ethanol, %)
0 30 50 70 100
87.44+0.94 86.78+1.59 87.55+0.26 89.63+3.19 89.74+2.04
3 93.78+0.29 91.30+0.62 93.82+1.80 95.08+1.38 93.24+0.98

Cooking min

Blanching
5 94.23+1.34 92.38+0.62 93.17+0.58 93.38+0.31 90.38+1.71
10 93.60+0.41 90.37+1.89 92.42+1.18 91.20+1.79 93.08+1.28
93.25+0.37 94.07+0.58 91.71£1.56 93.49+0.99 89.95+0.91
Pan- 3 95.01+0.99 96.23+1.12 93.79+1.22 90.38+0.92 90.95+2.60
frying 5 95.15+0.04 92.98+0.10 91.70+1.79 93.18+1.67 90.56+5.50
10 92.67+1.12 94.48+0.54 94.28+1.78 93.94+0.14 92.92+0.02
0.5 92.63+0.23 93.87+0.70 92.90+0.91 92.83+0.39 95.40+1.71
. 93.84+0.29 94.14+0.60 93.76+0.97 94.38+1.01 94.54+0.74
Microwave

94.60+1.82 94.89+1.24 94.52+0.76 93.76+1.30 94.29+1.05
3 93.93+0.10 94.80+1.57 90.20+2.54 91.59+1.28 95.68+0.78

o #F e 3wy 2 WY, A1ZPE hydroxyl radical (OH) d3 44 @4
Reactive oxygen speices ¢ ¥4%9Ql hydroxyl radicald 27 A4S F3+ i3} %55

F3a7] S8, A EASH: WA m5d @Nd FE myoglobing 1A ol 1

T 5dE SAeAth AAs gAAxt FH ] OH ehvd &7 4L diAdes g44
* Erhs AFHCAAM o wgem, FE8uul gl e A8 A sAAx FF
100% =FE& Aldstas vsst 27 2498 B3l
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Table 19. FH 9 7H4H 2@ FE&vel w2 hydroxyl radical (OH) &7s

Solvent concentration (Ethanol, %)

Preprocessing
0 30 50 70 100
Fresh 7.18+£0.32 18.61£1.36 19.36+1.15 15.0540.56 17.81+0.40
Freeze-dried 8.03+0.82 11.32+0.84 14.35+1.00 16.48+0.82 15.954+0.73
2z OH 27 27%e nlo|az foju Anrt dds Rooln e #gd 27

e AT, 108 2R AsaE 2] RS Fatah BYol k8
IR, S0 2Ol mhE FAT BHS BANCE 50~100% AL FEEIA hi
tebgeh, #H o) zeupEel W OH ehtld &A%S 183 d3Ae & 100% owe
FEeIA 1Y 27 heba,

ool Qo o

Table 20. &3 9 Z#WH, 27 FE8 9 W hydroxyl radical (OH) &A%

Solvent concentration (Ethanol, %)
0 30 50 70 100
1 16.0640.56 24.72+1.05 23.29+0.70 24.30+0.37 29.13£0.18
3 17.44+0.18 21.42+1.04 20.20+0.51 21.58+0.96 23.2340.33

Cooking  min

Blanching
5 13.7740.66 15.954+0.42 15.74+0.24 19.25+0.82 22.97+0.42
10 12.7640.80 15.524+0.40 14.94+0.33 16.80+0.88 18.1840.97
1 15.1040.66 17.60+0.24 18.55+0.64 21.16+1.04 22.01+1.10
Pan- 3 13.9340.82 15.524+0.97 16.43+£0.96 17.70+0.48 20.63+0.49
frying 5 13.2440.32 14.41+0.64 14.19+0.70 14.51+£0.32 15.8440.56
10 12.1740.51 13.61+0.51 13.88+0.32 13.50-+0.49 11.7040.64
0.5 11.43+0.37 14.09+1.21 17.38+0.42 16.00+£0.92 13.4540.66
. 1 14.3040.46 14.32+1.05 14.62+0.33 14.41+0.46 14.784+0.64
Microwave

10.74+0.79 14.73+1.39 11.91+1.48 10.58+0.18 14.30+0.64
3 11.38+0.51 12.17+0.74 12.07+0.40 12.60+0.55 10.90+0.64

2 239 73 2 29, A1ZHE peroxyl radical (AAPH) 2HHE &4 84
&2l Peroxyl radical®] &4 A& &3t ditst 5655 1
a7 g, Al EAlsE @A ve @y F32Q myoglobing 71 AR o] RS
e SAGT. A FAAZS FH OH #HuZd &7 4L uix lj.ﬁi FAAx
Hophs A ZFF oA tha wgow, FEGun| & e LA A =

F 50% ovE FEEA 7MY =2 g A7se Both

Reactive oxygen speices & 4%

OFT
N
%
A
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Table 21. ##°] 7l 2 FZ8 o] wWE peroxyl radical(AAPH) 27%

Solvent concentration (Ethanol, %)
0 30 50 70 100
Fresh 22.58+0.08 24.52+0.08 26.05+0.27 24.07+0.08 20.87+0.08
Freeze-dried 17.4540.08 16.73+0.13 18.26+0.08 17.36+0.08 13.14+0.08

Preprocessing

Az AAPH 2007 2452 BEzert e el vs ke o &
Asg MM, B euds ge, 1089 2 A BE ADE A B 245 Ak
ARz A A zaAs W (1, 39), 100% & FEEA AE 5o evd 27
5S¢ AR slolAazgeln BE AR BE n&e gud 24 S hpo, 238 =
U7 100% NS FERANE tha R U £AFES Btk BAGOE UIS A9
s $e, vlolazdolne] RE AN 50~70% e FHEol erld £A%
o ek @A) A AAPHO @ S 245 1085 Be %

Table 22. 2] =W, A, FEE9 el W& Peroxyl radical (AAPH) &7

Solvent concentration (Ethanol, %)
0 30 50 70 100
1 17.18+0.08 13.90+0.13 11.61+0.23 12.24+0.21 10.80+0.13
3 13.05+0.21 8.55+0.31 6.48+0.40 5.49+0.41 4.09+0.08

Cooking min

Blanching
5 7.15+0.13 4.86+0.23 5.26+0.13 9.3140.13 7.11+£0.21
10 7.87+0.08 8.77+0.23 8.86+0.08 8.82+0.08 10.71+0.08
1 26.63+0.16 30.27+0.08 33.60+0.13 31.98+0.13 17.18+0.08
Pan- 3 24.65+0.28 26.63+0.56 28.92+0.08 27.71+0.08 15.92+0.13
frying 5 23.48+0.13 24.74+0.43 27.44+0.34 26.77+0.90 15.20+0.68
10 32.75+0.28 33.65+0.08 32.30+0.16 29.87+0.28 30.14+0.08
0.5 15.16+0.79 16.19+0.36 20.96+0.08 20.65+0.13 19.25+0.28
. 1 14.13+0.21 15.74+0.21 17.59+0.43 17.14+0.13 18.31+0.28
Microwave

2 12.91+£0.34 14.98+0.13 15.83+0.08 15.92+0.13 9.58+0.13
3 13.27+0.34 15.20+0.21 10.85+0.30 11.16+0.34 8.50+0.62

o}, FF o] 71y 9 Z2¥d, A28 peroxynitrite radical (ONOO) 9@ 44 A
Reactive oxygen speices 2] 9%<l Peroxynitrite radical® &7 A4S E3 A3 a5
< e A8, A EAskE G Ay vjst Gl 3290 myoglobing 7] A ®E 3fo]

T ads AT A d Axd FHY ONOO = 47 &4 719 vsd

f

_45_



Aoz vebdth FEE viEd gl a7 e BE S EelA v A4S
e

e, 2l 239 ONOO #held AT oA zewie] e £ABH 2 Aol
UE 2gtoy dAder e g aA% el e e #42 dehit o
g, zelAgte] Aolzss ehrd Aol tha doldi: o vehdth FEEv) ug
e BOA 245 07 zeld FAE 50% B FHEA & BAS Uehd b,

oAz doln. z2d FH = 70% AHE FEEAN w2 249S UEhith

T

Table 23. Z3# ¢ 7FadH] ¥ FE8vlo W& peroxynitrite radical (ONOO) AA -5

Solvent concentration (Ethanol, %)
0 30 50 70 100
Fresh 69.2440.87 69.49+0.60 67.17+£0.85 70.18+0.57 68.73+1.04
Freeze-dried 67.86+0.94 69.11+0.78 70.05+0.71 67.92+0.66 68.80+0.68

Preprocessing

Table 24. #FH o W, Az, FE58vld & peroxynitrite radical (ONOO) A7

A

(<]

Solvent concentration (ethanol, %)
0 30 50 70 100
70.74+0.78 72.43+0.54 71.43+0.99 65.29+0.47 63.91+0.86
3 66.54+0.94 71.43+1.05 70.11£1.05 65.60+0.68 61.224+0.39

Cooking Min

Blanching
5 64.85+0.50 66.7340.82 70.49+0.50 63.97+0.57 62.34+0.85
10 63.53+£0.75 65.66+1.07 67.17+0.96 62.97+0.56 61.22+0.60
65.48+0.89 72.1240.96 71.62£1.05 71.37+0.78 69.36+0.86
Pan- 3 64.85£1.05 71.9340.57 70.24+0.89 66.734+0.82 63.16+£0.68
frying 5 66.98+0.66 71.62+1.13 72.68+0.66 70.86+0.98 65.41+£0.75
10 68.42+0.99 67.7940.60 69.05+0.71 71.244+0.99 65.73+0.89
0.5 61.91£1.04 64.97+1.04 68.61+£0.82 73.37+0.87 71.05+0.94
. 1 66.42+0.87 69.8640.60 70.49+0.68 73.87+0.82 71.74+0.29
Microwave

70.86+0.50 71.37+0.29 72.12+0.89 71.30+1.22 68.80+1.72
3 71.87+0.47 71.43+0.38 71.05+0.56 68.73+£0.95 67.48+0.50

_46_



2-3 A9 zd dyARZNAY FAF &

o]r

i

FF WS WF AFE WZHE sko] thAAlE (macrophage) 52 9% oW AEF9 9F
FAZ F4d% FH& Fo 5EHOE Sk ATHA A ATl HAMEEC] FFEHIL
ol MES] 93 oy FF #EEA 9 cytokined AL, Enste] AA|Lo] 9 dF
S Aot o] HIAE F g4 B FAAT #ofshs uiMEE xR dF
u}7jE2Q1 nitric acid (NO)&& #H]8kaL, lipopolysaccharide (LPS)%} 22 z=ol] 23|
A= WkS HAAF QRS FAIAIA  inducible nitric  oxide synthase  (INOS) £}

cyclooxygenase—2(COX-2) & , INOS9F COX—2+= ©A] NO<Q prostaglandin
E2 (PGE2) & A3t d5ves doitta &34 Q).

Vﬂl
E
1.,
rﬂl
_>“,
ﬂ,
i:l

B AT E 2 e FH Y VFAARE BY B 9 gaks 248 ST Ay 29
A4 e ARG, 223 FHY J5HARED 3 FA3} Aol & Ao Yehgt
kst G4 Ve w FH el 39S &S rEsk] A8 dFwe a7
= 98 7 g 2ola dE HAME F (RAW 264.7 celD)E o] &3H FH 55 A
gol| & A Ee] NEAEEY AT Al E8]E = nitric oxide (NO) AZFE 34
ek Agd FH FEEL oy oo UAF LR £AFO BUW 70% oleE

2B o, 4749 2N FA5 BY0) R 2N AYse] qelstan.

QA M ET (RAW264.7) A #3H FZ2E dis AE5YES MTT assayes &3 43
. xgdgA 48 A FHE 10-100pg/mL FETA AFEEAS Kolx ¢kgkon whxkr)
AZ dH, HE, volaZdolH B 2 E 3 FF FEEIAAL dxdtol vldE foFoR

AL AEFo] Fast ghol, ALEYES Ho

E
&3
%‘3
L
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Fresh Blenching Pan-frying Microwaving

Figure 10. 359 zedilel whE ot o)) AEgEs

. g2z 2PdE FF F2E2 Nitric Oxide (NO) 8% &3

LPSE FE8 A ZolM 25 58 Aol I AT a5 ¥y d8 Az &
H] &&= Nitric Oxide (NO)2) 3 S FAstdch wiAR fujEs No AdES A HH F&
=9 Aol YA LPsE FE® tET(79 ngml)ol W& s= EHOR Hass AF
S vehdth g3 28 § 33 AA] LpSE FE3 M EelA A FFH ¢ v FEe
EAOE NO AZFS Atk vojazdeln FH e & 2gyeld 29, %2 &
A (lougmL)oI = NO o] T Holow, B2 v ofHe o2 Zael wsl A
ko] EA okokth Je 2T FHE NoAAFo] A uet AaHJoY, g Fw
ol ma] gage] Fght) oleld AE wlEoR LPSE R taAZNE FH A
o] wtt No A o] A on, OF wF ezt No A A 7 anel 2y
o F HojHth

l-ﬂ
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NO production (uM)

Con LPS 10 50 100 10 50 100 10 50100 10 50 100 (pg/mL)
Fresh Blanching Pan-frying Microwaving

With LPS (1pg/mL)

Figure 11. 332 o] w2 Ao 2] Nitric Oxide (NO) A3 %F
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3. =3 = 7sHAEEE U 754 +9

3-1 &85 9 Za48 chlorogenic acid 3% £4

FaH9 7y "Wz ISAAREAS w487 s Vs AAAEEA S
caffeoylquinic acids® 3&F}<l 3—0-caffeoylquinic acid (chlorogenic acid)® #s}i
Z2HE  chlorogenic acid®] &% W3lE 4 ¥tk 75X EEZQ chlorogenic
acide= HPLCE ®A3tgle uwl, °oF 4Fdel 37t vgues FOE Ry, X
Chlorogenic acid& ©]&3to] BEIAS 18| 1 529 diglste] 22 =

Eo A2 chlorogenic acidE 32 AAsIAA ).

ZgslA & A FEFH FEE 1000ppmolA] oF 575.30 £ g2l chlorogenic acid7} &5
o wbde] ©lF Zeld FElFHME dFA (1, 3, 5@l w77 608.31,
640.02, 673.20 pgo] g-FuEo] A el & o %7 #& 4% chlorogenic acid?]
o] Sk 2R Koo, uRAzte] Tkl el g thh S S FOE K
Qlth FESH wlo]aZSolB B ZEd FEF —%%%01]/\1‘; ZZAZE (30%, 1%, 28)¢ o
2} Z+7} 166.06, 153.64, 189.62 pgo] =

@

tlo

9% zeluchs 2w, A el e vl
chlorogenic acid®] g@el F7hshs 2o »}E}s&ocq ERIES RS S RS RE
F184% FFE nh 7k 2o nad
FErEE iaoﬂ e AR L ko, velagdels, d30] 2 Ag ol

Attt ol gl HEHAY i T
Z &8 vHs AxFF 1god FHFE
chlorogenic ac1d«] shake Ay Tﬂ A7V 7P =k, Azt BESE o]l wWol B

EE ST

Table 25. #39 ZEWHo| wE chlorogenic acid &%

Cooking method Cooking time Chlorogenic contents Yield Chlorogenic coments
(1 g/1000ppm of ext) (%) (1 g/g Dry weight)
Uncooked

(Fresh) - 575.30 56 106.75
Imin 1194.86 25 99.57

Blanching 3min 1257.15 15 62.86
Smin 1322.34 10 44.08

30sec 166.06 31 16.97

Microwaving Imin 301.59 27 26.81

2min 372.28 8 9.51
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3-2 FelHe 42 U zeld A% £

ofr

i

7t €A 9] W - A7°d DPPH gdd 2484

S22 2w DPPH 2htd 2A%S b33 slolazsloln zalzt 4 $23 4 W)
A wgron, W3 ze@ FYAT FEgvel mE FUS B WS A vlulg v,
slolmzsloln xet qwgd £yl FHREE B £A%0] FAh o)k ¥

o FHHE U Aoz FPHE Fars ?‘%é Aeret 2o f71guel & o] o)
wolehn 5 & 4 vk zelAlgtel whE $aks B0 MEhs w3 vl Az el ®
T zelAzte] FAESE Ga FARE Ao wol, A Qe

] =
u) garah ol %7}6}‘5 FEREERERIFSER

do] gafiur] A% dH=

Table 26. 8519 XUy, 2ARE, FE 8o ©wE DPPH #Hdd 275

Cooking Solvent concentration (Ethanol, %)
Cooking . )
Time (min) 0 70 100
Uncooked . 47.12+0.89 48.800.94 48.48+0.35
(Fresh)
1 51.38+0.21 52.86+0.65 54.84+1.29
Blanching 3 51.97+0.82 53.70+0.55 53.65+1.36
5 54.48+1.38 53.33+1.25 61.01£1.39
0.5 36.66+0.71 45.00+2.40 55.55+1.99
Microwave 1 49.63+0.62 54.54+0.19 57.70+0.32
2 48.80+0.48 53.36+0.72 58.51+1.44

Y. 8139 za¥y - A7 hypochlrorite ion (CLO) & AAEA

Reactive oxygen speices 2] 4%l hypochlorite ion® &7 #&4S F3 43 552
Trrgskr] fla, Al EAcE d AR vz @A 3R] myoglobing 71AE sho] EH
ZaYE A FelFe 2P 2APE CLO B394 2452 X8 Yo,
Z2 A, FE 8] vl Fglo]l uF %% myoglobin R3 &5 T3 %2 FAits &
g vEhlth
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Table 27. 252 2, =gz, FE8v & hypochlorite ion(CLO) 4A

A

o

Cooking time Solvent concentration (Ethanol, %)
Cooking )
(min) 0 70 100
Uncooked - 84.93+1.27 83.81+0.91 84.72+0.61
(Fresh)

1 82.35+1.36 81.45+0.70 80.45+0.95
Blanching 3 82.04+1.03 83.16+0.87 80.96+0.79

5 83.26+2.47 81.17+1.78 84.56+1.40

0.5 86.58+1.12 81.30+1.63 82.51+1.84
Microwave 1 85.12+1.07 83.10+1.07 82.08+1.35

2 82.73+0.63 86.95+0.84 88.57+2.49

o. FE3 9 ZEud - AzPE hydroxyl radical ion (OH) ZHHd 2AEA

F213 zd9 OH v 2752 A5d3 By dAd) nfojagzdoln. g oA & @
UAd 2AZYE A, 47 389 18 2Nzl A w2 Faks 24 JE
vt gu] Ao W kst G4 dAZoR 70% oeE FEENA ThA B4 Uey
ok ey, A ZEwHel wE O o7 AAGE 582 dF A 3 70% e
FEENA 4 E=A dEETh

Table 28. #2159 ey, =223t FE 8ol W2 hydroxyl radical (OH) 271%

Solvent concentration (Ethanol, %)

. Cooking
Cooking . )
time (min) 0 70 100
Uncooked 10.2049.93 17.9046.62 5.69+1.18
(fresh)

1 6.45+1.07 14.85+2.34 8.67+3.00

Blanching 3 18.95+3.87 21.37£2.66 9.02+5.07
5 9.09+3.14 25.82+3.67 22.05+£2.38

0.5 0.83+2.84 2.64+4.79 10.13+£6.29

Microwave 1 12.0743.52 14.78+4.97 3.96+4.34
2 9.37+£3.12 6.45+2.84 7.08+3.87
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2. FaF 9 g%y, 1718 Peroxyl radical (AAPH) #d& 424 @4
5

Reactive oxygen speices 2] %<l Peroxyl radical®] &7 @A & 3+ 33 255 7F
Hal7] S8, Aol EAs: WA} et g G220 myoglobing 7|HE dte] HE

w95 Sqeeth S0 £AuE AAPH 20l 245 zew (493, vlol =9
o|m) 3}, e AZel et tha WIS BT

Table 29. 2139 Wy, A7 FEEo] W2 Peroxyl radical(AAPH) AA%

Cooking Cooking Solvent concentration (ethanol, %)
time (min) 0 70 100
Uncooked - 7.1340.40 4.19+0.26 3.1140.66
(fresh)
1 6.26+0.56 9.00+2.14 3.3241.57
Blanching 3 8.29+0.26 5.35+0.65 2.36+0.25
5 0.33+0.83 9.25+0.38 13.68+1.12
0.5 0.12+0.12 0.12+0.66 4.39+0.29
Microwave 1 4.85+0.00 5.22+0.78 3.77+0.47
2 9.58+1.93 5.68+0.19 6.59+0.33

ul, 213 e z294, 278 Peroxynitrite radical(ONOO) i@ 44 &4

ZeEd FE39 ONOO #ld AASALS A Feldel nlel Zes & F8FA g

Tol F7keRth 2 ARkl W Aol mlo]A R olH oA iﬁ]’\]ﬂol s

0 aAwol F7sdth. ol Fe|Atte] AojAS= Pk SRl wHHUT

F2 % 4k FEL NS 0E god A B FEe vl daedt E3d F
feld 8 % dats 248 vdedch o, ONOO #@dZe] AAas S 7w 24

ol f718ulel 57] WEoleta %5 @ & vk

F

e RAyomd
Lo oy
N

o

Table 30. 2139 Wy, A7t FE 8o W Peroxynitrite radical(ONOO) A7-s

Cooking Solvent concentration (Ethanol, %)
Cooking . .
time (min) 0 70 100
Uncooked - 22644327 18.35+1.98 25.5442.98
(fresh)

1 27.92+2.58 28.51+£2.58 27.66+2.77

Blanching 3 30.30+2.49 33.60+1.50 26.86+2.18
5 27.99+2.48 30.69+2.28 32.41+2.49

0.5 25.94+3.33 26.47+2.48 28.71+3.85

Microwave 1 25.35+2.18 28.58+2.68 27.00+2.48
2 29.31+3.08 28.32+42.48 28.65+3.37
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3-3 £2999) 228 JAAEAA) ¥R B 79

4% REES Ul A wZlE sto] diAAIE (macrophage) 59 A% #A AEE] AF
FAZY F4% F4E T2 5HOF gl 45HA A ASF-Hlel doMxEe] FFEHI
ol AXEEe] 23l ofv] FHS gEEH U cytokined: /‘54, wrlake] Aol 9
WS doth ol WAME F T4 2 gdAFel #Folshs dAAEE HAAxT AF
W 7} E 4 nitric acid (NO)5& #v]staL, lipopolysaccharide (LPS)$} & o] 2o)&)
4% WS 2

HAAL A= FAFA|A  inducible nitric  oxide synthase (NOS) g}
cyclooxygenase—2(COX—-2)& W& A]7]al, iINOSe COX-2& t©A] NO9 prostaglandin
E2 (PGE2) & A3t d5Wes doitta d#A St

i

B AT A 22 sYH) ABAAE B4 A W uE 24 S48 A9 =
e ore AR 28 FeAe ASHAELD 3 s Dol B Aow ey
o gars B4 e SelAe zwEy 993 A e A dEunsel
ATE 918 74 de) 2ol Qi dAME F (RAW 2647 cel) ol §al4 #3 5%
Azlo] W ALY AZAEET GFWE A BuEE nitric oxide (NO) A4 FE =
etk AU FelAe) F22E ofd Fudeld AR 2% BUW 70% e
2 22w gohi, 279 U SAE B0 W AR Aol Aag

.

7t dAAE A ZEEE FH FE2E x5y
AN EZT (RAW264.7) oA 815 FE2EC dist AX5dES MTT assays B3l &4+

Ak zEA ge A FUAAE 10—40/1g/mL A AEEAS BolA ehghor] v
AAR W7, vholARsoln el § FelH FEEANE txel we fodow A%

Qo] pad ol ALEAL wold WS, T S0ugnl. o4 ALl FANE
AASA AEEA 0] Feha
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v dAM =z A ey E #F FE2E9) nitric oxide (NO) ZF &3
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H

Microwaving

With LPS (1pg/mL)

Figure 13. 8]# 2 Zg|Wol & i Al ZelA4 2] Nitric Oxide (NO) A%
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olr
tlo

LPSE Fi® thaAZoA Feld FE55 A A 95 & Tty SlaE wiA =
FH]5 = Nitric Oxide (NO)9] A FHS ZH3150T} vWixZ 2H]EE NO AAZS A 583
ol BlE T A TelA (100 pg/mL) A3k

tlo

F2E9 Aol 9&iA LPSE FE¥ Uz
At " I wlolaZgolB X 3 FEFH 9A] LPSE L3 oA A EeA A S FH
LIS A ek zgle mE NO AdFE & Atol7t ¢l

stA =l NO A HFS
£ Ao RojZth o]yd d3E ufgoR LPSE FEF A E FElF ] x|
gl NO A o] Zastgon, a5 ud zErt NO A AA 7 a1 2o
Hoj Zt},

it
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4. AUES zPEE A3 24 L BRSO 1SYED 97 24

PHAL AFACE  ALT DAL Aol FH, T Fol ARE ¥ Ae2 AP
WEThels R, 20000, 2eln FAHORE @R 4 RHE @30 AR5E tusty 9
oh(Park and Lee. 2006). Fje] A4 ulFe F7hekn Qow ol mek A Av W

A AnjgE Sk FAo|th(Lee and Park, 2006: 3t=53& X‘H‘?i:rL%, 2010).

U bR Aje) WAL E19 Zow s B2 AbAlE UY o ® 2477.15ha, I UGS
Ak 2195.51, HUE 1412.1 ha, =& 1157.83 ha < ©|th. 1 & t& A= oF
500 ha Wjelel 47k4 Fo ARAZE AR Al WA ] 66%E AA T ALHE B AbA
Au] AAL 2006 6,915ha, 2007 9,177 ha, 20089 8,236 ha, 2009 9,994ha,
20109 11,049ha . wid Frlebet] ol AzE <F 10% oI S7F FAolth AMlErte
oF 38k 500057 0| B2 Aok AA 7]of gttt

1AW ERE AR (5ERE, 2010
@ 7] u 71 A4
i
| aq [wns | ag [we] W [we] ey
2 A 34,823 | 11,049.31 | 29,623 9,671 2,656 |740.51 | 2,544 | 637.8
1 oy 3,717 | 2,477.15 3,715 2,476.95 1 0.1 1 0.1
2 AR 5911 2,195.51 5,830 2,167.38 43 21.83 38 6.3
3 AYE 6,275 1,412.1 3,897 1,007.4 972 156.8 | 1,406 | 247.9
4 ZHA 5,481 1,157.83 5,471 1,156.43 6 0.3 4 1.1
5 WEEE 2,238 568.8 2,185 565.9 3 0.9 50 2
6 s 1,760 525.7 919 188.5 779 331.4 62 5.8
7 RS 1,021 475.76 941 428.76 59 41 21 6
8 s 1,035 306.9 1,032 306.6 3 0.3 - -
9 =4 555 232.3 493 216.2 47 14.6 15 1.5
10 S 7] 784 224.8 761 216.7 23 8.1 - -
11 = 1,024 221.75 1,022 221.35 - - 2 0.4
12 FE 395 189.9 81 13.2 60 31.1 254 145.6
13 Al A 173 120.8 3 0.8 - - 170 120
14 &t 734 113.7 695 105.8 39 7.9 - -
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15 Abhihs 362 101 308 95.8 24 2.9 30 2.3
16 | =M%t 306 71.1 306 71.1 - - - -
17 H 9 629 55.3 388 28.7 92 8.6 149 18
18 CIE=S 324 57.7 14 2.2 221 39.7 89 15.8
19 o) 291 39.4 281 38.3 10 1.1 - -
20 EUE 93 34.5 16 3.3 21 8 56 23.2
21 &5 274 34.2 274 34.2 - - - -
22 ] 150 34.0 150 34 - - - -
23| AEYE 36 29.0 15 14.9 21 14.1 - -
24 5 36 29.0 15 14.9 21 14.1
25 zr 86 25.7 62 19.9 22 5.5 2 0.3
26 A2 121 13.3 46 3.3 40 8 35 2
27 g 75 9.9 23 5.1 48 4.1 4 0.7
28 o152 71 7.7 30 3 34 4.1 7 0.6
29 wE 2 5.0 2 5.0 - - - -
30 | wiuE 24 3.2 - - 24 3.2
31 AT 9 1.3 5 0.8 - - 4 0.5
32| F#740] 2 0.1 - - - - 2 0.1
7]} 829 274.91 643 224.53 43 12.78 | 143 37.6

= 2010 Al wWAo] 1412.1 ha o)w AP EEE =X A 1007.4ha,(71.3%) 87k
Al 156.8ha(11.1%), AlA Awl 247.9(17.6%) ha 24 =AAW7t 71.3%% FZ o]

2
=
ETHIE D. o158 712 A 8o F4e]

a9 1.

AR =A@ R A W FEE A ()
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FolA rﬂ Wb A7 AuelEe] A Al ARBTHE AHe st s
B A A A stz‘f AR o))t AL AE) AL el Lhebgel, Aushs ALR)
o $RE WE ZASA Bor Pee A HHOE A Be FAF BrEel o
230 % AUSE BAEA A4 A ANDAS T3%E A 1 9 FHE o 1%
NI 15%F AR Aol J1ey AREAL AES AL AvsE A F
Au) @A o] EAEloloF & ek,

ooRH AR 199 4 39 4R

g0dT FojA Fel B FASHA PHD Wel et wale] FobuA Aol
o 267h SR AR} o), 1991). Wb FENEH(1999) S EFAA B
RelA ALAe AW AT W w oheh A FekAgel thstel wol mm¥ATHE,
2004). H+= 2 T/ g vEE Rk oyt A (3} R/, 2000), AZzA kAR

& oolgHm E2HH. gy sl thEHCIT(FL, 2002). Al mEb = el AT A, 2
wolle 4 1u°ﬂ“ =3, FEF sol Aol AAEY A FFE A dEE A ot
EZ o} Xﬂ/\ R AT(rEA, 2010). vvt FAE AR SFEl AXE & A
Tole AA AE EH o® AFFE B8t @

AvE &9 13 10a8argS Aupdiiel golddl, 53173 (2012) 9] Hae] m2w H9

A= 1007.4ha B17Fg AWl 156.8 ha, AAAE 247.9ha® YERSCH =2 A8
F 10a% 2890kg, Al AWM= 2850kg AL & o% Ry glrk Arkge 190E A
Avde AHFS Add web] duAd FEs AR e Hed ol A ek
b ok 625¢9) FAE M 14 1.71g8] HE AFsH "Auh ol Zo] Aite & 7t 3l
oA gle 1}33 9lete] FERAATHAA 4-5d W9 RHisteE HAETFHEE

[o 2 & 1l
N
O
— do

N
=
_O'L
2
%
Do
k&
LN
9
4
[o )

) il $HAl 47,755,418kg
WAL JWA o)X AYAarEFe T “Low 21,117,947kg ©
Afskedeh Fo Ao Aakgs Ed 7 Al WA o]
15kg(17.2 %), =24 6,909,901kg(14.5%), LA}
24kg(5 5%) =AUtk ARANANES TR rd
® 2758} Aol oA FEAAAT4(2010)
L3 AgolX AAF ARE gste], AA YA
gt HAuE AFES wste] ARteint. =, AbA® Foll 7 gol AitEE FH ] 1

Bl

L

o
T L one
Wi o

2

wW

o

f

o
32
o
)
o
S
Ho
—_‘_‘(-1

o

bt
[
)
2
2=
>
2
off
1o
=
o
off N rlo
N
i

@oo
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HAES AN e 19 AHHE S A4 NPT g AHae FaAt A7
A 1% # A AAEA 2gror) the AL ol gaty F4
W d7lge meed 2orsdl 20119 wAFe) BEAEARES olahw A #7)gol

0%% AAH 7] wZoltt

3 197 19 HAZ/D= 14 A HAFEEZAATY, 2010) x AA AAYAAZ ]
g HUE AR-EGHEA, 2010)

T oAl weEt AAt shd 4.01g x 44.2/100=1.77g ©] oA HH o= 4 WA 5
S walA U 3 1713 & Aol glsith

E 2. AAFS 1909 A7 19 HFF Al @ FEFAAT Y, 2010)
A 2006 2007 2008 2009 2010 59 F
AH = () 4.38 4.32 3.75 3.66 4.01 4.02

FEEAAATA2010] 2lah 1995¢e] AbEe A7b 1.13g AHser 20004
2.97g, 20054l 3.84g, 201040l 4.01g02 W Z7bata glom o) A7k 1463.65g

ﬁiﬂﬁ‘t‘ ol T W (2. EFH, o] T HhE AAFES A 627.8¢ ot 7}
QoA YA Jhedl Jbg Fow AEE Aeigsta ek AEH013)9 1

E 3. AR ARk F7E AFEGHEA, 2010)

W | e | =e oe FE | Ade | aw 71t

47,755,418 | 6,150,731 | 6,909,901 8,228,815 | 2,617,624 | 21,117,947 | 285,021 | 2,445,379

(100%) (12.9) (14.5) a7.2) (5.5) (44.2) 0.6) 5.1
ol= =wHlEe] Al Wgh wiol Sx Ha A AbA Ayt Vs ATAEE SHe

2 49 7150l tig AT AR kel AlgEY] wEoln, 5
A Az ol 4 okl AHgFel A3 154 Aheks 914 .
weh AAeA A4, £, FEFolokskn AAA o EEseh BAss} Glojob 1FEA A
Al A @A o] mek b ok e A AuE FHH O] ke 25FT} g ATk
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4-2. A4, ALE, AAuAL A A

W AW A TAE fiskel 20 BIAYT, Sl UEAYT, A 44
A2E A WD AL AN AR BESe] ANNE 2ABAE WA A

o vieh gob theis Il T4 AN} Aol ALY, BA 4% 127022 A
5% 2Abtol BN B A3t BF 6.8 A L ALE AgIE 2o et
A R ARE A RS usken 24 A9 e KU &

AL 48 EAR] 3ol FHE AL ottt LU AIAAT 4T BAAE )
SAW Az AkEel FH, A, VA 5 3P Bolske AANE AZRAT AR
FE AT 2 9 AdelNE BE @R @ olgstel vl A S5

2

rlo
1
T

A2 Qui7k QloiA Al efstlet. i FL TheAdE A2sr] flsked xEAkekel
& Fd Haae Afols AelM Adnitg Avdes des HNEARE A
A= EAEA 7] wimel AbAuRRE A9 x §}E AA s =
$ EAZE of7] A Aom AtgdEn o R o] f2 &Hejake Abf= 4wl FAF Ao 3wl
His ke A 37 A9l 5401‘”‘%1 AR S AR ZE LAl A TR AU

Aok B QERE Sl AbAEI Rl ARS-E = A= 100% =4 Amuke

B]Z]-.J ‘:HHHO _,_7g )\B]X]-O]‘ji 1 )\]g]/\% 3:]-_13]_»—- _Aul—o
wel ARsel g e aAkeel distel Ak ERe o

g o] etk Pk o}gew Bz ﬂM Fe 2

of
g o2 ol
N

oo X
ofr

o,

s

o

o
RO

&1:1

o

2

A)
&

32 off
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fo
>~
o(
=
rr
S
o
e

2

X

L
2
(o]
(R
o
BN
ol
%
>
Ao e B 4y

Moot HI

}‘\J:
B
KN
=
L

_61_



3 A Al fAE AT heds dAdE Blad Z FAshEA Ay eks 3ol Xlﬂ
AP AR Ao R 204 B A F, b, WA, FuE, FAA, S 5 677 F
FaL 18] SEUE, QoA AEEE FUkE . webd dAFE Fe 75702 37 AL
A Zhel 7P B AAAE A FskAl ARgskal it EAE HEile] 7.5 81 ol
A2 67HAE 71 AR AT ey AR R wERlo] 4-57)7)F FrtEne A
Al AFBH E= ARG s 100] SHARE o] FA XA AR o Z AA of = vkl vl
srote FHe Adon A Holdle e & F7F Al 122k BARlA (2ujakA <

it A 4, AYAAAY 4, FAAT A DFE YeidE A 2 JAFRE SRR
Y wAHle] 92%, 1Ak 83%, FAv=E 75%, Fu= 58%, FAAA 58%E v 7M7Y 50%E
ok, 1 8] gRAeMRE AMEEHE S5(83%), FAv=E, 2t dEiA, sEyEl
25%= AARHF (1™ 3).

\

=

N ,_.

¥ 4. A9, AZE AAugi e A R A A G 22 A 9)

ZAb A TAF | H B "
az L -
Sl A P R 71t 5
ag | e e ]
= = A
oo, B [ o lofo ]~ SOIE, £, 6
o5 - - 7320l o xR oy
QA xp9) ik o o 0 _aFel rLL}?, ‘ilu] ] 6
: . =3, 2=, vds, SAAUE,
27} s o - - - |- o214 6
FRN il e g, s 6
ESEIP - _ -
Sl TEeE [0 [ o o | - | o FIE, S, 3ok 7
ESSE o [ ,
MESIT oo [ = = [0 | o | - | 2%9, $he, 97, 25a, | 6
é}%7} (] LT 5L ==
7he - o o | o o s, 22, FEERID) 7
A% | o SSAFTLE 7
A Ak, B o] o o] oo s, S IueE 8
5 =2 SuUE aas
SFAAL ]I+ o] = o o o _ o T, E—VL}-&, _]_?13}7_—, 8
2B A6
237k A o]
=3 o o o o - &, $hE, QoA A 7
AL 2 7he o o o| — | o WS A 780l v 9, A F 8
AFa e 7+ - | - o| o | o A, ek, gobr, st 7
Bt 6.8

PAAYAA: 2APAT 100% T AR EF Ao AateiRt Abgskd A7) Ao
VoA e S Ao Hae Agad diweld ARG 24
B7HAE AAR A& AT & 9] ARelAs Ay s AR A
°1W Al shs e AR Akl A AFT A2 AHAR] 2% nFe] & l”i 719l /‘P% Qg
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120

96

72
48 B %

24

B DARIFUSSUSRUN == dellz2=dg8L:

T8, 30 2ARAG AR v A el YEbhd A4TRE RIEE (%)

Az AETEANE AW AFHIL A uwEE AR FAN A el S35
T B4 AASE QAAE AN B, FRAT TR, auEe B i
TE B3 ABAL AL wie o] B o 780l
A9 AFL £FH AU Amwel we AT Feps
CRERE AbAENRe) AuE AAE Besty By 4). BE M e A9
glol W, Baol shb ATH I, spiceRt nEF, B, %o] e 2o
oWl AFeIME A ANTRE EAS BASATHE 4). YO 19 FFS AT

ows gaFeeld gotE YUy J1FEE FuaA EA}BHOFEPEHEH%XP‘%
2013).
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A st ZALGE HolEl s Bel E 5 7 Ao AESNS 2AR $A4e AR
(2000) 9 5] ABLA A (F 5, 200000] oA A FFA A Al BT 1-27)
onl oA FHAAE Aol DA SAHIS Qo AEE AlEEe B 24 o
Stk & 5elAle} o] FalolA i AbAul el BT webAE WA w AA Al AE #3
Z AT A oA e AF AL el BolZkx gkt o]

ehAe] A7t m&ém Foh B A RAAE QA oIgSH stol ot
Ak e w1gke) R HAfoly] W] ko o] ok @AAAS Aol
& slob W 560 A AR B 2009AAE k),

ol M NS ATE o GOE ALY

==

0z

1
ML

S e =
A, X5, ohEHt

H
H
ol F7ke) Awkel wEsh B estrha AnH

Al 2w ]=
ENRE igzﬂ 4 *: ' i G| e N £
) = = A A
7y o - - o -] o T, 4
TAEEY - o o o - | o uug], gy, (B8 H) 6(7)
Aeaey o o o o - | o 5
A=Y o o o - | - 1]o gy, AleA, (B H) 6(7)
gAY o o o] o] -]~ wWr@EwLae, gz | 7
A4 - o o -] o 2014, 5
iy 5 5 5 | -5 5.5
fMAEe BT EE SEEEAS 9g TE 8 FUES AZd mEl £F T FuEolg, AEIAdMe

GArlge] Yeld AaTHFE NEE (%) AR Aol wWlg s HoA R JAEU 5
(blog.naver.com % free draw.co.kr) 01]/‘1 AAE = v RE GA1F] GA] 7T-87HAE X
I Z2AFsE B19) AFolAs #, 1AM, WA, FuE, T4, F

o Sssin. TEE 2 1 L
S 677 diEARIY 3 40x By FAGoR F, 1Ak, WA, FUES
o FRHA Sech B BsAa el SR e kel gl A
glol&= FAR tale] TEAE W Ao 1 LA E FAKNE g AL 4 A
Akt oldel A AvE Eojz Ay FARGY ANTE b ol A
A T Z B ZAPNA e MRS 50% o1 574% 1w it FHOE s 27
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g ARAeR hAE F7F = Axd AAE AASe] BPTH(E 6). VM= A
Fe AATHA P, el HgdE o Hel v A ol g ZHH LI ‘?:-% nEE
o) oyl Eow oA gy wife] FAY &, A Wl SHIE A g SRl
uet 2o Jok gAA o R ¥ ok 20g Weloly oW F52 40-50g XJE e 7
S At A v A2 ok Y ARl Wol Al ben & A & wWel ¥

soha sglch ol AN AHZS welstel AbA FRT AN EALs A 55l
—37bA A ALE A7k AATIE TAS] Adstn GO tekd AR 74

E 6. Aol 2AT AL v FAE dAS At

AT T e H2 @ AN ER B T B H 3
WA 20g =eh = R A AR
A 20g U2 Ak AHE
S i e A2 20g g3 HHAZ AL
2= 20g 3 FUE AL
e 20g dlzl =] Al
- T 20g Hxl Fo AR
i e 20g AR AEEAN AR g
= Suh}E 20g o5 vl A
A8 $139) 20g a7 e
e TR 20g ZAT AR
H| 5 U5 20g Y3 o\ E
. REE! 20g ERIE- RIS
A% 2 (ne 9 9) 20g ga % olg

A5 oAl WAl A A FHoR sk A

FMR PEE A Al Bosb: AR nFF FHoE pEEd FAYE F
20000 F1%, 2009) 0.2 et S EA BHFHY ZAGAAE JRPdel 1F
Fe dEtun ¥ ¥ YR F4 god B4 £AE FHor v FAS BAM A1
MESTL B 71 A 2% AAS & 73 2tk AAs A A oRe] el &
of7b om AFE WA PAW 1 ol9) oxke 2FS W F97 did HAot £
Fol A uA gold BeshE AT YA Askn Auel wel 1Y, FWY FOR 1
2 gEvha @k wFF PEE BIIE s ollelE ol vhse Yo% dth A
e AT/ A1) E W% S olES 3 et opiu o= Ax z}% ERER
A



EEAAEES 8-9000, 1715 WS B 100009 FEo R YERET

E 7.4 vl Eol7kE 71 (3 5 2000 3%, 2009)

o 4 A =
AbA o BNEL 2% 1 2% A 1 A4S & v nks 1 4L &
03 P nEY 2 2 % AP, B4 122 &

4-3. B Aol §, 7154 © 53 24

b AGE HAUES ol§
2 5= FHFEA2009, a, b) oA AsE
ST, HHAL, AeAe £RW 29U, B, A A9 A ol gl ofat AnE: AYAA 3
YSThCE 8, 9, 10). BHE kR, U, 43, U3 59 48 AKL(E 8) BAE
TH, HEARAY 28, U T2n AYER sviRgoz o ATkl v
o AFE ERE Rl ERFAvty FEE o] FUEATHE 9. FUAL FATAIMNE
o4, 99, AR FPEANE 9, ASATE, S, ATH AEAE wE, ¢
F, wiaF, FAE ol §H, Bul, BEekn stolN 3744 AFel 7HF ool nAT. B4
EolAi £, WEEw ASHTHE 10). ol W W 3FF A BT gL son
9 BAE WOE o §HL FHAL FE Wow wol ATHA ol guTh FHAL Ak
A BolaA HAEY BEolt ART AW WsE o gate] PAE
WA FRIEe] EA AHgYn Boh A9 BRI tekd S0} g FE 39
2 olgw 7154 AEL AL Bl FUAE AN AR Bl AFO

o
e
rn:
bt
=
b
1
it
ofy
=
e
e
-
il
-
o
_o'Lt
rlr

% 8. I3 (Aster scaber Thunb.) ] A9 W3, o], 53 (FH5-54Y, 2009, a, b &
A742)

2L A% FHE Aot
AbE, FobE, GEA, | A, AE, e, A, o
SR . o A, A4, A
T |

ATHAZE Fel 9] TdEz B9 449, | AAE A Bl o)
g | ARROD ART G | FTe n wrEe | A3Yln AT Fe
=1 =

A7k Qowl B e Wk Qe A4, FEel | @At gow Bae

A%golth 9, 18e BU. 8-108 | BASA 21 A5l
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M. EE WAZT] A
Ao kA A
A

X glol » Ao
o100 /\]‘O}—}q L}——‘;’———" Uoﬂ 01\—.‘_7_ =X} é-’—l ]v

AT 1 =
diA7], 33, dAx Bd Ry 9%
WAL, B BUEe %71, BAR], x4 4 ]
o184 ol % B2, BaAs. = YA Sy FUER 9E | AFEA A, A,
C R T TR T g A s Ale | gow Wi YER o)
o], oA .
A3
o FuAYF kst @ Fupolelx BYE 2 AFHFEE W 22N E P
335 (No.10-2000—0046816)
o ZFFH EwFEAAY AZY No.10—2007-0020495)
S HgAE RS 7= F3 525 (No.10-2003-0047598)

el
. /é}‘—"r%%% Ffehs AxA 245 9 olE o8 AU
1

o

O E ik BHEH Ax (No.10—-2001-0007582)

o AAFES Tt ’&iﬁ%i, AR Ay W AAFEES BEsE s
A
e}

+# (Lagularia fischeri Turez.) 2] X918 WA, o]&H, 53 (€549, 2009, a, b

s A% FA= Aok
Sl= Sl “E‘;Z, L?‘ij‘, ~ ~ ~ .
gy | T ET ST HET B, wed, B3 ZRA, 4
UE3
FEE An EAS 8 | DS Al A e
o] Ako 5= =0 HUxg = \:1»7 pARe) FEE AL XIS 87H
Vdolm F3= thgroltt, | thd 22 E7] g9 o) Abo] ] EE T,
evlel vlste] Q& Wol | AvE L "ol WA | 000 o
)1 0} P 10 AHFE A == =
| BEE ohie 4 A P, A Se mo] Brcre] el
meoled o ol W) | Wit W EAL e | 0T O
wEAAA hn A | FEY, 29 ge Hr | Lo oo E0 EA7
5-9/& worg 5-9/® Zdn] 1-3749 BEAAA n dRAs
T - [~ = uko 7 LR
S a 5-97/|& gomnw JLRIT}
Bl LS FoPA FESH F [ofdAE @oM] R B | L oo o
olgw | uEz o gwL Aoz e weln s | T T T
B, el ol £ Eol & o
. &‘H% o] g3k WEAFE ] Az (No. 10-2001— 0023298)
o ABAAEAE W o] A= (No. 10-2002-0026738)
=5 o TS g wH FEE U 2 F38ENo. 10-2001-0036462)
B o FFHE olgFE 24 F A Az (No.10-1998-0019952)
e 9N E: Y 99FEES WK B 9" 9 1 Az
(No.10—-2007—-0086071)
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¥ 10. 5813 (Synnurus deltoides Nakai) 2] #|<¥ W3 o]&H 53 (IHFEY, 20009,

a, b &g
ZAMATE FAE FTHE Aet=

} } } 9, 7tV FEA, HU%, 53 B
23 213, 93, A3 o g e T
Al FF] FAE o] g3, Fdl, 5
} } Ax AAthd x= F7]40 . ‘
T F el vlste] e Az Zo] 9om Ago] FreF el vlste] e
R R S P o Wy Ee Ul gy
/\]tﬂ% ﬂﬂ %1:17\_. 7]’L HH’O] 16:‘:}' 37]01] %%] ?io] ﬂﬂ_%ﬂ:_ 7}L \:ll:lyo]
= pul T T A — . . pul T T A —
Do o mm ofStun] el o)t o u
17F 52 F&e At Z Aol7b w2 F&e At
2A Zo] YF7] Eoly
FOR TH o s FOR TH
714 el WS ) 2
ol e <l
ol g wA YEZ ANHNA Guks.
ol ol vEol g, dEA HAY geA EUEE 9 HAUEAT v A
o] &4 HSUE o], X, &, A, | B7FEeL 4olA wrnks HETE. A4S AFHEIA
2, 9E T W s e 58 viAd el Tk Z ovuieA
ol Fr}. FAEZ AM 58S
A3 =4 o] &
o & W FEYFHE LAZ S HAANF Fo ARUH U I AZYHORE Axd HA
23 Fr4: (N0.10—1994-0025806)
o AE(E, FYIAA 8 HAPFLE AAE T FolAx W @ I Ax Py
=5 o7 AzxFE £l (No.10-1998-0036671)
K o FEH F4 9 o9 Az (No.10-2000—-0021728)
o FEFH FEES FEATLEZ FHskeE FRVEHZE Z¥E A 2EE
(No0.10-2003-0019847)
o 2bAEn] el A% W (No.10-2009-0013551)

U, £3S B8 AYES 758 2 &5 (8 2002, 2004, 2006)

A, B, FURL OGUR SRS ML Qe 3o BUL Fudnd 0 ¥

13 Zt}.

o AAY BAT 4FF 54 B0 muE R wete] FUAE 5 TR WaA E
X Aol TR,

e FF ol astersaponin, chrysanthemaxantbin, lachnophylloe, taraxanthin Z< =%
of FREeigon o] Fz 4, Aal, Gulwky, TaAXHUE Ask B wAsb w
=)

.
o IF o caffoylquinic acids, ligularidine, jacobins, amelene 59| A&o] E9of low
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NRA EAF HuE 1 9 RSEA, )F FA, FAAHES B 48 @
(Lewis and Elvin—Lewis, 2003).

o FEAE Qe sdel A Eysh glolM THE T ERe g5 TEHy, FYRORE
bayogenin, diphenyl—2—picryl hydrazyl radical, scopletin,, taraxol, triterpenoids,,

ursolic acid 5°] $FHIUE AoRE Hg

£ 11. 33, &3, #3939 71 23 &5 Nagano et al. 1993: &, 2002, 2004,
2006; H3} 21, 2012)

o
Elil

Nsd 24 ey

ox
14:

Astersaponin,

Chrysanthemaxantbin A= AL 7t

1
Fuivkd, 9% FU2HE A
5 55 7]%1, whAd W, &%
o (5~10g AFA AD

Echinocystic acid
= Lachnophylloe,

Prosapogenin

12 ox ot
N -
oL
2
ol
ol

b

b
H"
% 4o 9

B pdh ol oy

.
2

Saberoside,

Taraxanthin
Amelene

Caffoylquinic acids
Eremoligenol

Franoeremophilane

i
o
oZ
ot
lﬂ O-
re
E
o g
O)'
it w
>~
o
ruf
2
ol
o
-,
E
)

Ligularone
Liguloxide, Ligulooxidol
Jacobins,

Petasalbin
Bayogenin

Diphenyl-2-picryl hydrazyl radical

Kaurenic acid

«
ol

Kauranol

H
LI

i
oo

jsioA
oft -
&
oF e
b

02
[

5

el

Scopletin,

RN o
I of)

Solidagonic acid

Taraxol, Triterpenoids,

Ursolic acid,

4-4. AAuALE B V158 B A%

7}. A3} Caffeoylquinic acid(CQAs) 9] AQE UE MI= A=
Sy AAT-Eol (2010) 0] wi4—-5d0l A A BA e A EFFFE] oshd el



19 A8 dFHFS 4.01g ©ItH(E 2). 2010 AbA) B2 44.2%7) AvEoln HAud

e} #7]&0] O%"J Zi% %OPOPoi AR 7 Zlo] F 120 AAIRE whe} Zo] 1 F HHF2
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