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Abstract

The major objective of this study was to investigate the antioxidant activities of methanolic extracts from different
parts (flower, leaf-stem, and root) of Chrysanthemum zawadskii by employing various in-vitro assay systems. The
extraction yields from the flower, leafstem, and root were 18.347, 12.93, and 11.33%, respectively. The total polyphenol
content was highest in the flower (17.16 mg/100 g) and lowest in the root (11.33 mg/100 g). The antioxidant
activities were raised within creasing amounts of extracts, and the extracts from the flower showed the highest
effect on the superoxide anion radical scavenging, metal chelating on ferrous ions and reducing power. In addition,
the leaf-stem also showed good antioxidant activity in various systems. These results suggest that the methanolic
extracts from the flower and leaf'stem possess excellent antioxidant activities and may thus serve as potential sources

of natural antioxidants.
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Table 1. Extraction yield, total phenol and total flavonoid contents
of methanol extracts from different parts of Chrysanthermum
zawadskii

Flower Leaf-stem Root
Yield (%) 18.34+1.88"" 12.93+1.31° 11.33+1.52°
Total phenol b a a
17.16+0.32 14.75£0.32 13.50+1.69
(mg/100 ) ) 3
Total flavonoid b b a
.49+0.2 0910 1320,
(mg/100 ¢) 6.49+0.26 6.09+0.03 3.13+0.03

Each value is meantstandard deviation.
"Means with different letters within a row are significantly different from each other
at p<0.05 as determined by Duncan’s multiple range test.
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Fig. 1. DPPH radical scavenging activity of methanol extracts from
different parts of Chrysanthenuim zwadskii.
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Fig. 2. ABTS radical scavenging activity of methanol extracts from
different parts of Chrysanthemum zwadskii.
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Fig. 3. Superoxide anion radical scavenging activity of methanol
extracts from different parts of Chrysanthemum zawadskii.
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Fig. 4. Nitrite scavenging activity of methanol extracts from
different parts of Chrysanthemum zwadskii.
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Fig. 5. Metal chelating effect of methanol extracts from different
parts of Chrysanthemum zawadskii.
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Fig. 6. Reducing power of methanol extracts from different parts
of Chrysanthernum zwadskii,

= FJ—EL:O]‘: 3l%F, DPPH radical /\74 5> ABTS
radlcal =A%, superoxide anion radical &7, o}F&4+S
2%, A ol2d tigh AyolE a3, Y 55 S35}
Ath F= FEL Fol /M =0 F FEvE S

T= 'T“é_l__
FelM 7P A el srelellM 7P S b

DPPH radical 2%} ABTS radical Aﬂ T FEE9
7} —7}?%1] me ST 23 4-F717F BeR

‘3} =2 AATS YERRSITH Superox1de anion radical &=
HEAH= —?%%-4 SE ST wet Srkste] 3= 97t
744 E=A Yo DPPHY ABTS radical 2271843 H.o}

T Ok 22 FAE BATE F o] gt ZHo)E a7
= FEE9 =7 37 w}E} 7kl FellA 7
A UERa el A 7S WA UERTE e 2
7 Ql-E 7oA =) UrE‘rbﬁ wajo) A G Ve
oldel ARE T3 BH F FEwE Tkl 7W
ES FAZ o] B2 IS Y I Tl
A-Z77F S Ao EHN FE WA q}&ﬁ}xﬂiﬁ«l
M 7hs2d o] AAE ATt

oN

el =

E =12 20118 A% A st sk dH] 2o

LSS EERL

10.

11.

12.

13.

&3)2] A|18¢ A5% (2011)

olell ZHA=GU.

I
rok

ik

. Samak G, Shenoy RP, Manjunatha SM, Vinayak KS

(2009) Superoxide and hydroxyl radical scavenging
actions of botanical extracts of Wagatea spicata. Food
Chem 115, 631-634

. Gulcin, I (2006) Antioxidant activity of caffeic acid

(3,4-dihydroxycinnamic acid). Toxicol, 21, 213-220

. Ha GJ, Jeong CH, Jeong HR, Heo HJ, Shon GM, Rho

CW, Kim NK (2011) Antioxidant activities from the
different parts of Artemisia argyi H. using an in vitro
system. J Agriculture & Life Sci, 45, 109-117

. Ismail HI, Chan KW, Mariod AA, Ismail M (2010)

Phenolic content and antioxidant activity of cantaloupe
(cucumis melo) methanolic extracts. Food Chem, 119,
643-647

. Wang J, Yuan X, Jin Z, Tian Y, Song H (2007) Free

radical and reactive oxygen species scavenging activities
of peanut skins extract. Food Chem, 104, 242-250.

. Wong CC, Li HB, Cheng KW, Chen F (2006) A

systematic survey of antioxidant activity of 30 Chinese
medicinal plants using the ferric reducing antioxidant
power assay. Food Chem, 97, 705-711

. Lee SH, Lee JS (2007) Production and characteristics

of antidandruffy compound from Chrysanthemum
zawadskii. Kor J Microbiol Biotechnol, 35, 220-225

. Yook CS (1997) Colored medicinal plants of Korea

Academybook, Korea, P 588-589

. Jang DS, Park KH, Choi SU, Nam SH, Yang MS (1997)

Antibacterial substances of the flower of Chrysanthenmm
zawadskii Herbich var. /atilobum kitajura. Agric Chem
Biotechnol, 40, 85-88

Jang DS, Park KH, Lee JR, Ha TJ, Park YB, Nam SH,
Yang MS (1999) Antimicrobial activities of Sesquiterpene
lactones isolated from Hemisteptia Iyrata, Chrysanthermum
zawadskii and Chrysanthemum boreale. J Korean Soc
Agric Chem Biotechnol, 42, 17-179

Lee SH, Lee JS (2007) Production and characteristics
of antidandruffy compound from Chrysanthemum
zawadskil. Kor J Microbiol Biotechnol, 35, 220-225
Folin O, Denis W (1912) On phosphotungastic-
phosphomolybdic compounds as color reagent. J Biol
Chem, 12, 239-243

Lee YC, Hwang KH, Han DH (1997) Composition of
Opuntia ficus-india. Korean J Food Sci Technol, 29,
847-853



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Antioxidative Activities of Methanol Extracts from Different Parts of Chrysanthermum zawadskii

Re R, Pellegrini N, Pannala A, Yang M Rice EC (1999)
Antioxidant activity applying an improved ABTS radical
cation decolorization assay. Free Radical Biol Med 26,
1231-1237

Kato H, Le, IE, Chuyen NV, Kim SB, Hayase F (1987)
Inhibition of nitrosamine formation by nondialyzable
melanoidins. Agri Biol Chem, 51, 1333-1338

Wong JY, Chye FY (2009) Antioxidant properties of
selected tropical wild edible mushrooms. J Food
Composition Analysis, 22, 269-277

Yu MH, Im HG, Lee HIJ, Ji YJ, Lee IS (2006)
Components and their antioxidative activities of methanol
extracts from sarcocarp and seed of Zyzypus jujuba var.
inermis rehder. Korean J Food Sci Technol, 38, 128-134
Kwak JH, Choi GN, Park JH, Kim JH, Jeong HR, Jeong
CH, Heo HJ (2010) Antioxidant and neuronal cell
protective effect of purple sweet potato extract. J
Agriculture Life Sciences, 44, 57-66

Lee SY, Shin YJ, Park JH, Kim SM, Park CS (2008)
An analysis of the Gyungokgo’s ingredients and a
comparison study on anti-oxidation effects according to
the kinds of extract. Kor J Herbology, 23, 23-136
Kang MH, Cho, CS, Kim ZS, Chung HK, Min KS, Park
CG, Park HW (2002) Antioxidative activities of ethanol
extract prepared from leaves, seed, branch and aerial part
of Crotalaria sessiflora L. Korean J Food Sci Technol,
34, 1098-1102

Joung YM, Park SJ, Lee KY, Lee JY, Suh JK, Hwang
SY, Park KE, Kang MH (2007) Antioxidant and
antimicrobial activities of Lilikum species extracts
prepared from different aerial parts. Korean J Food Sci
Technol, 39, 452-457

Kim KB, Yoo KH, Park HY, Jeong IM (2006)
Anti-oxidative activities of commercial edible plant
extracts distributed in Korea. J Korean Soc Appl Biol
Chem, 49, 328-333

Gulcin I, Berashvili D, Gepdiremen A (2005) Antiradical
and antioxidant activity of total anthocyanins from Perilla
pankinensis decne. J Ethmopharmacology, 101, 287-293
Kim EM, Won SI (2009) Functional composition and
antioxidative activity from different organs of Native
Cirsium and Carduus Genera. Korean J Food Cookery
Sci, 25, 406-414

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

745

Lee SE, Park CG, Kim SL, Soe JS, Kim GS, Lee JH,
Park CB, Kim YC (2010) Chemical component contents
and physiological activity of Lythrum salicaria L.
according to plant parts and collected time. Korean J
Medicinal Crop Sci, 18, 298-304

Lee HK, Kim JS, Kim MIJ, Heo K, Lee HY, Yu CY
(2002) Comparison of biological activities of MeOH
extracts in different cultivars and organs of Catharanthus
roseus (L.) G. Don. Korean J Medicinal Crop Sci, 10,
212-216

Lee SE, Lee SW, Bang JK, Yu YJ, Seong NS (2004)
Antioxidant activities of leaf, stem and root of Panax
ginseng C. A. Meyer. Korean J Medicinal Crop Sci, 12,
237-242

Jeong SJ, Lee H, Song HN, Seong NS, Lee SE, Baeg
NI (2004) Screening for antioxidant activity of plant
medicinal extracts. J Korean Soc Appl Biol Chem, 47,
135-140

Bae Y], Jeong CH, Shim KH (2002) Nitrite-scavenging
and antimutagenic effects of various solvent extract from
different parts of Loquat (Eriobotrya japonica, Lindl.)
Korean J Food Preserv, 9, 92-96

Jeong CH, Nam EK, Shim KH (2006) Antioxidative
activities and nitrate scavenging activity in different parts
of Erigeron annuus. J Agriculture Life Sciences, 40,
13-29

Choi JM, Kim KY, Lee SH, Ahn JB (2011) Functional
properties of water extracts from different parts of
Acanthopanax sessiliflorus. Food Eng Prog, 15, 130-135
Jeong CH, Son KB, Kim JH, Kang SK, Park EY, Seo
KI, Shim KH (2010) Antioxidant and anticancer activities
of Lotus (Nelumbo nucifera) leaf and root. Korean J Food
Preserv, 17, 131-138

Chung HJ (2010) Antioxidant activities of different part
extracts of Physalis alkekengi var. francheti (winter
cherry). Korean J Food Preserv, 17, 867-873

Kang SK, Jeong CH, Heo HJ, Shim KH (2010)
Antioxidative activities of various solvent fractions from
fruit and leaf of Pinkpop Borisu. J Agriculture Life
Science, 44, 69-78

(A4 20119 49 20¥ <=4 2011 99 199 Aj€ 2011 99 23Y)



