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Abstract

In order to investigate the potential characteristics of horseweed (Erigeron canadensis L.) recognized with
weeds for the application to food industry, the antioxidative properties of horseweed were measured with total
polyphenol, flavonoid, tannin, chlorophyll contests and antioxidant activities. Total polyphenol, flavonoid, tannin,
and chlorophyll content were 63.32, 27.71, 161.19, and 428.85 mg/g in the extracts of fresh horseweed (FHE),
respectively. The extracts of dry horseweed (DHE) on 40°C for 48 hr were 89.25, 33.44, 210.44, and 229.29
mg/g, and the extracts of dry horseweed after blanching (BDHE) were 115.49, 45.51, 252.54, and 283.07 mg/g,
respectively. IC5) of EDA (electron donating ability, %) and AEAC (L-ascorbic acid equivalent antioxidant
capacity) were 5.5527 mg/mL and 192.78 mg AA eq/g sample in the FHE, respectively. The DHE were 0.4710
mg/mL and 194.05 mg AA eq/g sample, and the BDHE were 0.4135 mg/mL and 242.40 mg AA eq/g sample,
respectively. Horseweed, where the antioxidant activity is excellent, is thought to be potentially useful with

foodstuffs.
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MOE

W (Erigeron canadensis L)€ $2vete = - &,

Hrd, E2H, T e Fx5a glon (), —rﬁl‘%
o] 2B elE WxE AE2E WR(E canadensis L.), 2
W2 (Conyza sumatrensis (Retz.) Walker), AW = (E. bo-
nariensis L.), N 712 (E. pusillus L.), WS Z(E. annuus
(L.) Persoon), &AM Z(E. ramosus (Walt.) Britton,
Sterns, Poggenburg), B4 % (E. philadelphicus L.) 5 €
F ATH2). F= &R o] FirEo] oA Hl=<
7k AE A H gAY el ez AT

s 7% 3 HR0m(3), A

=

28

bl A Wit Bol Aol Sehew W Aol 4
A Y3 F el B B 8D Beld 4EE
7= s

*Corresponding author. E-mail: wooks77@rda.go.kr
Phone: 82-55-320-1269, Fax: 82-55-352-3059

£ % A (Blanching)oll 3k AT E Park 542 dx=
FH A S 2ElEte AR E uE A ' S A
Z 7V = vitamin C9] &3] 74t Ao 2 BHus)
o, Chun 56)& AHA2E UX= A1, 2 & 38)
ErJrr’/‘r A& AR cynaroside?] g3 W3}

, diX] & Alzbo] F71EHel wet kel raste A
Bastdth ¥ Dewanto 5(6)2 EVFES 88°CollA 2,
15, 308 €*|2] A] vitamin C2] 32 743 F AR, lyco-

h=1
=
O]

L
.

m{m
i\

%

ot
LI

10

pene F B T FAstLAo] FolHow FUkshE Aow
Hu3

Tz 3 A7Ee T2 AF E7)d F 0.33%9
Aol sl ol 8% FrAagoz sdol 7?
setthal Baugk A7) BEe] AR RS 757 5
How FE8to] 24T AR MTT assay= 0}04
= A [S)

AT2)7F Baxo] ot 7ol thek o



o
B
m
X
B
i
rO
1>
P,L‘
kI
pad
2
off
12
o
o o
=

f

HU oX >
O o
oo o2 O

1

!
S

. canadensis L.)<=
;d-%l?_ }\]’6—] 411—01] 1

o 2
o2
[
2
lo
Al
i)
1>
o
i)

N,
ook
(o3

549 xo ti7} &2he7]

X
ooy off of >

>
fH ox

BN o

flo n2 ofd
o oM
AL N

AR T 3FTS ARSI e,
7.34, 10.26 & 13.36% % el WX
°}7] $138led 5ullEFe] 80% &S 7Hste] M= A (MR-
5550MCA, Braun, Kronberg, Germany)E #3353t} o
7ol 200 2] 80% oNeHES o HrIste] F 25w 2ol &f
Z 1247 53] [EFZE(WiseCube™ Fuzzy Control
System, Daihan Scientific Co. Ltd., Seoul, Korea)3} 1t}
FZ 58 Advantec 2(Advantec Toyo Kaisha Ltd., Tokyo,
Japan) AR 2 33 T 3 M2 F5Z=7](Eyela N-1000,
Tokyo, Japan)Z 35°Cell A ¢t w53t dAFo = A&
sto] -20°Coll A WaRTstHA APl A& o] w)
2740 AW FE2482 23, 7.1 ¥ 9.3%(w/w, dry basis)
Fom, JiksdE F g dig Ade A s g" FES
2 ¥

, =222 0|=, tannin % chlorophyll &fEF

& ZEtus=
X
S

.I

i

Yz

Lo

T e

i)

= |& $F&F-2 Folin-Ciocalteu phe-

nol reagent’} =59 ZHHEA IFEd o8 94
A7 ZgEd FAo 2 daste s A2 B4t
6). Zt FEE 50 pLol 2% Na,CO3 £ 1 mLE 73k &
3EZF Wx)3te] 50% Folin—Ciocalteu reagent(Sigma-
Aldrich, St. Louis, MO, USA) 50 uLE 7}t 30% %,
Wk do] 3% -8 750 nmoll A A3 L, FFEFQY
garlic acid(Sigma-Aldrich)& AF&-3lo] HA#FA S 2819
al, 5] 212 y=0.0039x — 00063(R“ 0.9965)i ‘4"3}3{;\]'2_
£

=
=

-

mﬂ'. mlﬁ

Hiole gHake
pLell S5 1 mL9} 5% NaNO: 75 L&
% 10% AICL - 6H,0 150 uLE 7}5te] 63 WA ST 1 N
NaOH 500 uLE 7}3tgth 118 & ble o] &35 ke
510 nmoll A ZA3{ k. EFE A QA (+)-catechin(Sigma-

Aldrich)& AH&3st] AFHAS 2AdstAar, 3AXL y=
0.0022x —0.0235(R*=0.9985) & el o™ A8 g 59 mg
catechin (dry basis)® YeERA AT

% tannine Duval®} Shetty(9)2] o wle} A3
o}, é, A1z &9 1 mLol 95% ethanol 1 mL$} =/ 1
mLE 718l & E590] 31 5% Na,CO; £ 1 mLe} 1
N Folin-ciocalteu reagent(Sigma-Aldrich) 0.5 mLE 7}3F
Aol A 60%7F WA AIZ] TS 725 nmoll A §%
=43l9 oM, tannic acid(Sigma-Aldrich) & X+
A% (y=0.0095x +0.0416, R*=0.9995)< 248 thg Al
39 tannin IHFHS A8 gZF9 mg tannic acid(dry basis)E
0%9] chlorophyll 332 Seo 5(10)2] ol
gzl A]E 20 mgg 100% DMSO(dimethyl sulfoxide,
Sigma—Aldn‘ch 5 mLell A F 65°C 2524 6717

3t E‘r~ 665 nm$} 648 nm«] 3NN FREE S35
93\_1_ %= chlorophyll %2 total chlorophyll=20.29 Ass+
8.02A4ss 2= ©]&ste] F3FATHID).

t—{o{

JI

X

=
o o

%—é%«] 11}%04

H o

=

4

S (electron donating ability, EDA) e
Wgslel 248 3, 1x10° M
DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) &
o(99.9% ethanolell &€3l) 0.8 mLol A& 0.2 mLE = 7)3sk
F, 520 nmoll Al A &3] 608 Fol FF= FAAS
Aok %"’L‘:E SAE o Ao EFHE 4 AE
% thanol‘ﬂ'?% o
SR e RE P
ﬁv‘f‘%(ﬁ)i TFatgen, FEE EDA%)#®S
50% JZP_ A7l ICs(dry basis)S T3l FEES =
5 ABTS cation decolorization assay*3H (12)°]
9] 0}04 2439 ABTS(2,2'-Azino-bis—3-ethylbenzo-
thiazoline-6-sulfonic acid, Sigma-Aldrich) 7.4 mM3} po-
tassium persulphate 2.6 mMS 3}F 9t Ao WX 5)]
ABTS &ol2& JAAI F o] &AE 735 nmol A 3=
gol 14~157t I =2 B F3A5(e=36x10" M 'em )
£ ol &3dto] vgg g 34t 34 E ABTSE 1 mL
of =9 50 uLE 7tete] FF=9 wsE A3 0%
To &H3d o xFEZZA L-ascorhic acid(Sigma-
Aldrich)E 5% H7}stda, & 344382 AEAC(L-as-
corbic acid equivalent antioxidant capacity, mg AA eq/g,

dry basis)® EH3AT

J
ol
L

mlm
AN
ox,
_(|)£
&
f
o

t
2 -IlN'

ot = o o

BN ot

-

N

Lo
]Ilolr

Exga

EE dHolee 33 v S48 oM, meantSDE #
g3t =3 Aol tigk A4S SAS version 9.1
(statistical analysis system, SAS Institute, Cary, NC,
USAVE olgate] 4% 1 240 ot frelde Bastac



AAgzd e "

2zt U D&

£ Zf|us, E2t2 0|5, tannin ¥ chlorophyll &H2F
Aud e A 22 25 e 4= o
ket Fx9 EAEHS 7IAY HeA 33HE2] phenolic hy-
droxyl7|7} @i A3} e A Apeke] Aghe T it
3t &Y 2 59 AYrsS A AeE 4 A
ATH13). ZHze] Al wx FE2E T v FEFS
=743 43 Fig. 13 2ol B=4ee] 2§ 6332+1.02
mg/g o2 YEon, 40°CAlM dF 2T A8 2 B=
Eof 283 vl F 48A7F 40°Cell A EF AxT A EE
ZY7} 89.25+0.02 2 11549+ 1.68 mg/g 22 YEMST X7
Y& e AT A He 229 55 ARt SHEsS
T =4 A8 FEFe S7HeaL4), Yu S(1516) =7+ 3
o 22 HE Adsds 49 HE S # ARbo] Sk

of w2 o] Wy 249) B2 ste] AEA B

%0] "374] 'il‘%“;’]o:l @-%}:o] %7]—"]—-‘1 7—] oz Ei%}%\q—
H 2% BA T gdFo 2 EAste AAERQ S
LolESo] gudy 2], gt Futoly s, FA= S

[

[<)
&3t A dgo] e AOR dHAHA ool thg #Al]
PZH3 JoH17). SR o=
flavonols, flavones, cathechins & flavanones 522 43
Hoj glow, O x| wegt 54 St ol=s 418t
2 FGHAde 2ta Q= Aoz By 3 guk1819). 7Hzte)
A Bz 3229 & Tohrwol= gEe 24T A9
Fig. 13} Zo] AEAEH ] F$ 27.71+1.10 mg/gS & e}
Bom 40°ColA EF AxS A ¥ e Eoll 283 vl
= 4BAIZE A0°CAA BF AxF Al5e 424 33442069
2 4551 +1.18 mg/g o & VYEFRTE Turkmen 5(20)2 &
WHEE oARE MEIAS W 2FF o ZelvE HAE
o] frElg o R AZE o F Zeuw THo] Frlsta it
38A w3 Frtes Ao E B o, Dewanto 5(6)

T SFE anthocyanidins,

T3 BEnlEE 88°CollA] 2,15 ¥ 308 EAHYE 3RS 9
120 [ @Polyphenol a
O Flavonoid
@ 100 b
(o]
£ wt
S 60
8 a
©
8 L b
i 40 c
20
0 1 1
Fresh Dry Blanching

Fig. 1. Total polyphenol and flavonoid contests of horseweed
(Erigeron canadensis 1..) with the different treatment. YWalues
with different superscripts are significantly different at p<0.05
by Duncan’s multiple ranged test.

4%(Erigeron canadensis L.) A&& FE59] itsley 1281

4 9t lycopene 3 2 F 3“]@]'

ggo] foHoz Frtste AoE Husder &

oA 28wl F A Z ZY9=s ¢ EE}E
wol= o] A vehd A AFF Y dsA 3E]
txe oA Fe1B o dsA StFERE HAeE o] F=F
o] F7t9 AL AZHT

Tannin& 2}¢] 714 83 AR = 219 vt k7]
g o) zlo] #odsie, o7 7t A &S =
o2 4HA UdTk19). 4749 Mgl w2 FE2EY F ©d
6‘]-3]:»9_ ZX%{S]— ﬁfﬂ]- Flg 29,]— %‘-o‘l xg%}\]-ﬂ]ﬂ 761_?_ 161.
+11.06 mg/g o= urEP;}o ™, 40°Col A EF AxT Al
9 2 2o 227} €3 T 4847 A0°Col N 2= Az
NBE 747} 210445579 9 25254+590 mg/g o2 287
g x]7] g A 5OA E2 FHFS Hole Ao YEEY
Kim 5212 95 357t S71E+5 tannin o] S7}
e AL Ak Az Foll Are] Aol we) Dol o)
o] 7kttt AT BuEH o, Yu 5(1516) E3F I
£ 93 AYstAE A5 9 g 2 Aol SUHE
we} g 3ol Frbete Ao 2 Hastth

Chlorophyll-& 29| o3 2 2 Melo)] 714 F23 &
A2 geA Avk22). ZH7e] Al 92 FEE9] chloro-
phyll 8+g =33 A3} Fig. 29 2] ;\3%;\}5]]4 749
428.85+11.67 mg/go & L]—E]-‘,&QUE] 40°Coll A EF Ax
Alg 2 B B 283t F LBA7F 40°C°ﬂ’\1 il
3 Al5e 242 229.29+1.22 2 283.07+0.45 mg/go. &2 2
FAA A BA 2 FHFS Bole Ao E YERTE §
2k Az Al 2719 24 9& Y2 vk HIE A Hed, ol
2kl 22 FEA < J]rf’fli g gtol A Z Yo EAlst=
b g w3y frlabEe] fElEo] o] frlikEcl
chlorophyll& pheophtin® 2 H3IA|A MZAS Ao g ¥
StAl $FO 2 A chlorophyll s FAAI7IE Ao 2 4
A AJTH23). A A5 HlF] Ax 9 U F A% AR
A FraFo] BHA YEebd R Az 7oA chlorophylle] 3}

-

ﬂ- Hﬂi BN rﬁ"i

2'_1
=2
=

500 |
a @ Tannin

400 - - [ Chlorophyll
&
£
= 300 b
c
1%
c
8 200 | "
I
2

100

0

Fresh Blanching

Fig. 2. Total tannin and chlorophyll contests of horseweed
(Erigeron canadensis 1..) with the different treatment. YValues
with different superscripts are significantly different at p<0.05
by Duncan’s multiple ranged test.
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Fig. 3. ICsy of EDA (electron donating ability, %) by DPPH radical scavenging activity and AEAC (L-ascorbic acid equivalent
antioxidant capacity) by ABTS cation decolorization assay of horseweed (Erigeron canadensis L.) with the different treatment.
YValues with different superscripts are significantly different at p<0.05 by Duncan’s multiple ranged test.
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