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Physiological Activities of wild Conyza canadensis L. Extracts
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Abstract Background: Studies on the existence and activation of antioxidants in the wild Erigeron canadensis are
still incomplete. Purposes: The activity of antioxidant substances was studied by extracting E. canadensis with ethyl
alcohol. Methods: After washing the wild turfgrass, extraction with ethyl alcohol was used to investigate the activity of
antioxidant substances using various analytical instruments. Results: The highest yield ratio of the extract was 49.3%,
and it varied according to temperature and ethyl alcohol ratio. The 50:50 of water to ethyl alcohol at 180°C was the
highest yield. 100% survival rate was in the untreated group and 98-100% in the experimental group at 50 ppm or more
of the extract. There was no cytotoxicity at almost all concentrations. The extract of 25 ppm was suppressed by 42% in
the test group. The extract of 50 ppm reduced the free fatty acid content by 15%. Cell viability was 20% at the extract
concentration of 50 ppm and 24% at 100 ppm. At an extract of 500 ppm, the free oxygen scavenging ability using DPPH
and ABTs was 90-98%. When the changes in the free radical scavenging activity of DPPH and ABTs were observed in
three dimensions, the antioxidant activity tended to increase at 85°C as the temperature increased. However, at
85~130°C, it showed a rather decreasing tendency as the temperature increased. Conclusions: There were antioxidants
in the ethyl alcohol extract of the wild grass, there was almost no cytotoxicity and suppressed NO production, and the
scavenging function of free oxygen was also high. These results provide primary data for the various natural healing
uses of the extracts of the turfgrass.
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2 A o] &H BE A°F# &vl= Sigma-Aldrich,
Inc.(St. Louis, MO, U.S.A.; Gibco BRL Co., NY, USA. 12|
3L HPLC grade A 22 Junsei Co.,(Chuo-ku, Tokyo, Japan)2]
AFA S F2 ARSI

B AgolM AR 48 717152 KIST AAE A
2 (= 752 AFIE R 679)) AX]E UV-visible spectro-
photometer(Shimadzu Inc., Japan), HPLC(1200 series, Agilent
Technologies, Santa Clara, CA, USA) ¥ LC-MS (Liquid
Chromatograph-Mass Spectrometry; Shimadzu Inc., Japan),
o} =AM+ 7] = Hitach L-8900, ELSA reader(SpectraMax
Paradigm, Molecular Kevices, USA.) &85} T}
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colorimetric assay: MTT assay)2 ©]-8 3} THMinistry of
Food and Drug Safety). DMEM(10% Fatal Bovine Serum,
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017k 71t Al E(HepG, cellfe 3= Al AA e (Seoul,
Korea)ollA] &Fito} ARS-SISITE 9= 2] DMEM HijA|
£ ARESlA, 37°C, 5% COxt 95% 371= %LHE =71 2
= ZA9) w7l widEIATh HepG, AIEE 6 well plate
oﬂ 7k well T 2.0 x 10° Al 27} S =5 uﬂok ol &3t

4AIZro] AR ME W AEAE FX87] fE Rl A

1} oleate (0.3 mM)E 2 HIR|Z IS Hx &S
FEEL FEEE X9 gt} 37°C, CO, incubator
ol Al 24A17F vl ¥ ¥ Triglyceride colorimetric assay kit
(Cayman, USA)S ©]&3ld S A4S ELISA reader
£ o]&3te] 540 nmollM FBEE AU
e HeEM=Z dNss 55

A Zugell= Gibco2] BCS 10%, Welgene Inc. (Daegu,
South Korea)2] DMEM 90%%} 3T3-L1 A2 welld 3 x
10* cells/wellS EFalath AME 25 & 2447k wjoka}ar,
Hjx] A A 0, 25, 50, 100 ppm R FEES HF &
24A1 7F v F3F tF2 cell counting kit-8 (CCK-8, Dojindo)E
well T 100 WS 3 718ke] 4217 &< vl gt th ELISA
readerg ©]-8314] 450 nme] FF=olA A AlE AE

2% 8, 2577 N3 54
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logy, RSM)= /\}—9—0} AT}, ol FERAL olAIF F&
(Subcritical Water Extraction; SWE)S 48390, Wz
o] oAl FE2 oAl F= FX|(ASE 350 DIONEX
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DPPH XI7| 2Hs X

DPPH (1,1-diphenyl-1-picrylhydrazyl: DPPH) Z}+7](radical)
27] 71%-S Blios(1958)2] WS Wd sl 24310t} A
£ 50wl 0.3 mM DPPH &9 200 g 7hahal, ghaellA
30%7F ¥F3AIZ] F ELISA readerS ©]-8-5k4 520 nmol|A]
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ABTs (2,2'-azinobis-(3-ethylbenzothiazoline-6-sulphonic acid)
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= &3fjs] AME-SkA

D&M I 20LEJRHT(HPLC) 241 Hhy
HPLC-ABTS(Agilent 1200 series, USA)E o] &3+ kAt
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Nitric oxide(NO) MAM2iX| &s
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Table 1. Experimental range and values of the independent variables in the central composite design for hot water extraction conditions of C.

canadensis
Code names X1 Xs Heating cell time ~ Solvent used Extract Extract Extract yield
O] (H,0O: ETOH) (min) (ml) (ml) (& (%)
A 40 50:50 5 ND 50 0.018 1.8
B 75 25:75 5 ND 61 0.079 7.9
C 75 75:25 5 ND 54 0.152 15.2
D 110 100:0 6 73 68 0.346 34.6
E 110 0:100 6 55 51 0.055 5.5
F(1) 110 50:50 6 81 72 0.286 28.6
F(2) 110 50:50 6 80 70 0.293 29.3
F(3) 110 50:50 6 81 69 0.316 31.6
F(4) 110 50:50 6 79 66 0.304 30.4
F(5) 110 50:50 6 84 70 0.307 30.7
G 145 25:75 7 83 75 0.283 28.3
H 145 75:25 7 93 77 0.397 39.7
I 180 50:50 9 109 90 0.493 49.3
J 180 100:0 9 98 95 0.444 444
K 180 0:100 9 86 74 0.250 25.0
sto] x FEEo] &Y o FEEHET 10% o3 N0 Ae 92 4T 2= Fig. 190 A0 A A+
AgoA a3E JepITH Alxze] A A g5 Wx FEES F=E(25~100 ppm)
2 ARAAR Hol W 2L 452 Hleke 24 AgelM 3T3-L1 AlEe] widS A & Al A &
ol =/ Ueht A 7l 2AE 28T 5 dval A7 F& CCK-8 assay= I3 A= F5= 25 ppmollA=
3}, 16%, 50 ppmollA = 20%, 100 ppmollA] 24%2] =|welako]
i) olde] Atz mop Ak ATAE A% o)
(2 XSEHAN B g3hs FE EHOE 3T3-L1 AES AE
o = 2l

Iz FEE50] 8 AWtz 2% HepG, cell?] A
WA 32 ZFAAPE (lipoapoptosis)oll HIgh AdAx= tizatR
o} A FAAM= 25 ppmolA = 7%, 50 ppmol A= 15%=
AHFeteko] 4R R T o|EH O F HepG, AlES o
Attt ol el A#=E Hol Bz FEEC] AW 4
Al E7F DS AT F UTh

Wx FEE0] HepG, AE W2 44 48 A
A gelshr] 2l A Sl HepG; cellell 2] A%
2HE At ANEe =

Kim et al.,(2006)2] 21X % F5E2] HepG, Al A2
F ARG ARl oJg AWEA As| aAL A=
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T8 9Te AT, =2 A AFHE Y

2
Wk Ao} ok, wEk AEe] AWzt Mg §AHE 8

of
-

)
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4,000 ppmelAE ZH2F 9.5, 12.9, 17.1%] HAE JERIR
il BASIATE Do er al, (2011) A% 21¢] 70% ol
B FE5E) g & FE(50 ppm)E 3T3-L1 AWAIE
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Fig. 1. Inhibitory effect of lipogenesis in 3T3-L1 cells at the
concentration of C. canadensis ethanol extract.
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DPPH ZiC|Z AHEY

utzo|A FAaksl 4 FFA DPPHE ©]&3 #2171
2b2x(radical) 227152 243 ZAIE Table 29} Fig. 201
AABFATE 15709 FF &S 250, 500, 1,250, 2,500 ppm
FES AT 250 ppmoll A& dHitsl &4 o] BT
OF H4 40% H=ol Atk 2 500 ppm EEFEIE 90-
98% BEE 4 Eo] et F C, F2, F4, 1, ] 5
o] #A¢] w|s=slA 7P =3 E7F 7P WA Ul

ABTs ZiC|Z &7 &4

ksl B2 FZF04 ABTE o438 A7) &AA5S &
e+ A= Table 33} Fig. 30 AAISIAE FF5 250 ppm
FEAAM = kst o] Ht 70% FEAL, F27F 71
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Fig. 2. DPPH (%) of C. canadensis from 500 ppm sample.
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Fig. 3. ABTs radical scavenging activity(%) of C. canadensis from
500 ppm sample.
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Fig. 4. Response surface and contour plot showing the effects of
temperature (XI) and solvent concentration (X2) on 5-CQA extract
efficiency.

=31 E7F 7P 9A YERTE 500 ppm EEA = dHks)
gdo] HiF 90-99% H=eIA, C, F2, F4, 1, J 5°] AL
Hs=sHl 78 =32 E7F 7P WA e 1250 ppm
HolME 95%014 UERt, E 29 88% AES LERR
t}. 2500 ppm FEEoIX = FAhksl D/do] AL EE A9kl
RE BFEM BF 99-100%%2 = Vel AAZ %
£ 500 ppm o]’deX = Al e AFE e

Wz FE=o4 FZ22719] @2 DPPHOF ABTs 2Ht7]
27 BAe] HslE 214 9 3AF R AN E AE
Fig. 40 A|AEI L olo w2 whgxw-e X sld S5

Table 2. Effects of DPPH scavenging in the 500 ppm extracts C. canadensis

Radical scanvenging rates(%) of following samples

Samp A B C D E F1 F2
Rates 60 60 98 90 48 90 98
Order 7 7 1 6 8 6 1

F3 F4 F5 G H I J K
97 98 96 96 95 96 98 92
2 1 3 3 4 3 1 5

Samp: samples.

Table 3. Effects of ABTs scavenging in the 500 ppm extracts C. canadensis
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3. Nitric oxide(NO) A A 75 FA txFEt
Ao M= 12.5 ppme 30%, 25 ppme 42%= NO A4S
A 3T

4. frE] AL oA 7152
25 ppmeollX = 7%, 50 ppmoﬂﬂt 15%_% A wpateko] 7hA
a3t AT

5. F2ES AT AE AEES 25 ppmolA = 16%,
50 ppmolAE 20%, 100 ppmolA] 24%0] 21t}

6. DPPHE ©]-&3t fg] Atk &A 7153
TAAE 90-98% AEZ A EAo] VeRgTh
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7+ 90-100% A =o|JTh.

8. DPPHS} ABTs A&7] &A 49 H3lE 33143 o
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