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Antioxidant Activity and Cytotoxicity of Different Taraxacum Species in Korea

Sang-Uk Chon’
EFARINET Co. LTD., BI Center, Chosun University, Gwangju 501-759, South Korea

ABSTRACT Contents of phenolics and flavonoids, antioxidant
activity and cytotoxicity were investigated in the methanol
extracts of three different Taraxacum species, Taraxacum
coreanum, Taraxacum mongolicum, and Taraxacum officinale.
Total phenolics content at 1000 mg kg was more present in
shoot parts than in roots, and was highest in 7. mongolicum
shoot and root extracts (76.8 and 40.0 mg kg'l, respectively),
followed by T. coreanum and T. officinale (p < 0.05). Total
flavonoid level had same tendency to total phenolics among
Taraxacum species, showing lower amounts (6.5~36.4 mg kg')
than total phenolics. The antioxidant activity of the methanol
extracts from all the species dose-dependently increased. DPPH
free radical scavenging activity at 1,000 mg kg'l was highest
in shoot and root extracts from 7. mongolicum by 89.6 and
83.4%, respectively. According to MTT assay, cell viability
of Calu-6 (human pulmonary carcinoma) was lowest in the
T. mongolicum shoot and root extracts (ICsy values=83.4 and
66.4 mg kg'l, respectively), and followed by T. coreanum
and T. officinale (lowest). Calu-6 was more sensitive to the
extracts than SNU-601 (human gastric carcinoma). Antioxidative
and anticancer activities in three different Taraxacum species
was more correlated with total phenolics content (r2=0.0097
to 0.6213) than with total flavonoids level (r’=0.0027 to
0.4627). The results showed total phenolics content and total
flavonoids level were highly correlated with anticancer activity
and antioxidant activity, and their content and activities were
different depending on species.

Taraxacum species, total phenolics content, total
flavonoids level, antioxidant activity, MTT assay
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TS *Aiom o8 EZFY(Hn)or =3trte] chd
Zado|t}. By, Ql, & FE7] 5 AEY AAE FEer A
BEH, S2UetE BlREste] A AlA ] 2,0000] Fo] FLst
3 Qlon, A= F2 WS (Taraxacum mongolicum),
2 EY(T. hallaisanense), AFUNEY|(T. ohwianum), 75|
(T. coreanum)E B)53SE A 4531+ A FNESH(T. officinale)
ot B2 NAFNEY(T. laevigatum) H3} 2202 JLES}
a1 Qth(Lee, 1980; Park, 1995).

Foqpons wels 57120] ERelw, A4 gekn
Z+28]7} Yol Racz-Kotilla et al., 1974) wellbeing A& 2.
Zedsie, 31u]AJEQ] taraxin, inulin®] Wil carotenoid A&
9] taraxathin, triterpene?l taraxerol, taraxasterol, [3-sitsterol,
Z12]3 caffeic acid, taraxacine =} vitamin A, vitamin C,
tocopherol, Ca, Fe, K 50| &=X3lth(Williams et al., 1996;
Kang et al., 2000). Y1599 A2jgde W= g 4
et FEE0] dAsE &AI(Shahidi ef al., 1992), hydroxyl
radical &7 4 (Kang, 2001) 7}A 1L 11, T3 AZ=
ol et t2/d(Lee and Shin, 1991)°] thgt A7k QL
ou AA] Wwa d5of A= 2 g3k o] §IthKim et
al., 2000)3L HUEQIT} T12al G4 FEE0| % 2
(Baba et al., 1981)7} ¥ oL, sarcoma 180 1% o o3|
A ZhEgh gef 244(Kim, 1995)0] qlom, A 2|2ty
Ae] 7| a3 Cho et al., 2000)2} 3+ 7 IHKim, 1991)

= 7HAA Sl Aer deA Stk =R 7|Ee sy
250 qm oFg] A ALEA Lee er al(1993)L H1E] 9]
5 2222 olgsiol o] Y9Y Tt 9IS MY
11, Ho et al.(1998)-& ethanol £21=9] desacetylmatricarin
Aol FLH A E4o] 5= Helrh 183l Hu & David
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Ot S 3ol G2 840 o) Lol
2751, Mascolo(1987)-& &4 g4 o], Kotobuki
et al.(1965)2 3ok BH4Jo], Takasaki ef al.(1999a, 1999b)
2 Foggol °‘~% Hugk vp gl

= Uetd= Hed sES gol &
A Ji‘ﬂLHO%Eﬂ Holo g Agr= ROSE &
A g 'P‘T’lﬁ}% 2 ket anE vl Qo =3 |
tielo] =2 IHES Uel= 249 2 kel el &
o H| 23 Aol A=
o

(0C) SfolA] 5917 5 npelgch BpE ARE 5
AARG0C)NZ F Rt Bl S vRysto] 1 m

7+ Al SAAZRE AEH AR 200 g¥-2 95% methanol

2 Loj| 2447t 5t =3} 0445 F I 5292 50C
VA Z 55001 methanol FEEE ool £ Az
Stk AR 2 A vEre FEBERE Qojd
A 342 oF 10% A= chKrygier et al., 1982).
Tlﬂ*é‘ =
% ¥ SIBHE 3RS Folin-Denis W (Singleton & Rossi,
1965)01] ef EA vEY FEES 1 mgnl 5%

°l’i.“~

Z XA &, o] ARY 1 mlof FF 3 iE H7tekal,
Folin & Clocalteau s phenol reagent 1 m(=S A7}et & 27T
Shaking bathof| 4] &35l 55 & NaCO; E3HE |
0t ol ERsto] ALolA 147 AT F 640 nmoj A
B33 = A (UV-1650PC, SHIMADZU)E Z4= 2 =43}

Aok His SkhE 6:?‘%‘:% #FE3
£2 olgalo] 1
7Htﬂ Hs4hs %‘Xéﬁ}ﬂ A8l 2 s EY] A =
2o HPLCE WESS o]4 %z
% membrane filtex(0.45 /)2 75t & 71 04 95 HPLC
(Waters 2695, USA)ol| F¢Isto] BAslela, &
O Zok EeE HsAhe 25 Hls4hE 9 retention
time} B3P O T, ZF HEAY ?%:Leok\; xE HEA4H
peak HA O R HE EZ
1985).
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EpidL0|E St

Z EgfR ol ke FAAZRE ZF A& 0.1 gof Lister
et al.(1994) HH| Fq'ﬂ]- 75% methanol-& 7}5to] AL of A
S oF 23T T o] 49 L0 mLE Alge] 35t
11 10 mL9] diethylene glycol2 7}3}o] 2 &3slic) of
Al oJ7]9] IN NaOH 0.1 mLE & &3rA]#A 37C 9] water
bathel ] 1412t 59t WA F 420 el FHES =
Aslact FAIELS AR £H thAl 50% methanol &S
Y Aok oH, 242 naringin(Sigma Co., USA)
2 olgelo] E AYTNL AHFT o|ZRE F Bep

s
A —f;:amio]% =4e17] 98] 7t v
- PLCE W&
Z A3t - membrane filter (0.45 um)= o33t &
o

nEAEel A4
0]83}o] 1 mg/ml ==
2 ooy

g AEEL 4—7.‘—%%3‘ naringin, quercetin dihydrate, rutin
9] retention timeX} H|udto] A5} cH(Banwart et al.,
1985).
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HPLCo]| 2J3] DPPH(1,1-diphenyl-2-picryl hydrazyl radical)
scavenging activity 47 "W (Blois, 1958) 0. 2 A EA A}
o] DPPH &% 9] F335=(500-550 nm)e} 2 gl &
85 HPLCE o|-&slo] =4 24270 713tttk 900
uL. DPPH £-°(100 uM)Z} A|Z-8H 100 uL& £33 &
oFZ 7oA 105 Z<F vk-g-A]71t} 900 uL DPPH -294(100
DI A5t 38 O RS ST §90100 uL)

o T3ksle] Al7|dH o B ZAste] A| 27} AvlebA] oke
DPPHEN 9] &% peako W2 o2 3tt} Column: Shim
pack(4.6 x 250 mm), mobile phase: MeOH-H>O(70:30, v/v),
wavelength: 517 nm, flow rate: 0.8 mL/min, attenuation:
32, injection volume: 20 uLe] HPLC ZZAOS =2 A A3}
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HPLCo| ¢J$} DPPH radical-scavenging &4 o} 2
o 78 4 itk Eat Gaof ue Bo] 50%e o] *
59 T2 ICsopte® YERth

An = (4-A0)/40x100

An : DPPH radical-scavenging Z3(%)

A AE7F F71E bkg8-=9] DPPH radical?] &%
SERE

Ao : A|&27} A7}5HA] 988 DPPH radical-8949] £=1]
EEE

—

Nsd oge 2380 opikel £7Kg S5
mM NaNO; 20 z0o] A|22] 22 40 109} 0.1N HCl(pH
1.2) =+ 0.2M citrate buffer(pH 4.2) T=+= 0.2M citrate
buffer(pH 6.0)2 140 @b AF&35to] Hoj& 200 w2 9h29)
ot o] ¥hgAS 37C g2zofA 147 BEEAIZL 3 2%
acetic acid 1000 w0, Griess A]2F(30% acetic acid=2 ZA| 3t
1% sulfanilic acid?} 1% naphthylamine& 1:1 H| &2 =3}
gk A, AFEA Ao 2A)) 80 b E Thsto] F SRAA WS
APkt Ao A 1587F HHEAIZ] 3 520 nmof| A FF =
£ S745to] ofefje} o] obaatd A% 8k3itt (Gray
& Dugan, 1975).

N(%) = 1-(A-C)/Bx100

N : nitrite scavenging ability

A : absorbance of 1 mM NaNO, added sample after
standing for lhour

B : absorbance of 1NaNO;

C : absorbance of control

M=Z=Y

Aol AREE HAHETE= BF AIZHY] dAEFER
4], Korean Cell Line Bank(KCLB)Z5-E] 9]t HIA|EF
o] Calu-6(ATCC, HTB-56)2} §J¢F SNU-601-2 AM3lith
A|3EZF9] Hj9FS 10% FBS(fetal bovine serum)$} peniciline
G(25 unit/mL) ¥ streptomycin(25 pug/mL)E 715t RPMI
16408 2|5 ARg-3H3 07 37C, 5% CO,2| 5-2-3He w7
WollAl 25-A1A sijoFslgich. MTT(3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyl tetrazolium bromide) assay(Mosmann, 1983;
Choi et al., 1989)= A|3z9] ASAFS &23}= U O 72 A
ot gle Ao mEZ =g ol 9] dehydrogenase”} &

A =2 B0l MTTeo|| 23 dark blue formazong AJA

Sz €212 0§ Zlolth FUALE 3x10° cellymLe] 5
L7t B g A3 & 96 well microplateo] 90 uL/well® B
F3la o]AE 37C, 5% CO, A|Zuj%7|(Forma, Germany)
of| Al 12417 vl eFsto] A5 F2IAT ths FEES 50,
100, 200, 400, 800 zg/mL %7} 5= 10 uL® H7}st
Stk BixEe Anot BUT Fo FR4E Aol F
o 2oz stk oA 7247 B AN
5 mg/mLsE2 ZASF MTT £H2 ZF welld 10 ulL
Har Al wfekrlofl A 4x7F Fet B BieAX] -, MTT §
| %= #iAE AAsEAL DMSO 150 uLE 37Fsto] 304
gt Zy N5 83l A|A microplate reader(Bio-Rad,
USA)E ©|-83}o] 540 nmo| A SF =5 S74sto] 1 4k&
ofehel 2ol 2t AEE]) AR BHZFES 100% 3ol A
A Al HES ST, SAFES 5% o)
F2EY FEE ICsogto &2 YR
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o

T TS~
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G| ZSA A &I (%)
= (279 TF= - AEAYFY STHE)/ 2T &
ZE) x 100

SAHEA
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£ SAS(SAS Institute, 2000)E ©]-&3a}o] # 2|7+ Hx
ZFol= LSD(Least Significant Difference)d A2 53l
WeBASt 7} RAREE ADBAR<0.05)E Fobn
T4 % 9% W & BelniolS e, DPPH el
271, H YA EF(Calu-6)2}F § A E5
0]

ol &
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Table 1. Contents of phenolic acids in methanol extracts of 4,000 ppm from leaves of different Taraxacum species.

Phenolic acids (ppm)

GEN SAL SYR 0CO PCO Total

Sample -
3HC CAF CHL FER GAL
T. coreanum 2.583 1.698 10.286  0.118
T. mongolicum 0.555 2.844 4.177 0.824
T. officinale 0263 ND  6.925 ND

0.852
2.180
9.269

5.008 10.692  1.221 8.658 1.396  42.512
10.824 ND 1.074 9.834 17.786  50.098
4.797 4.503 0.168 0.123 0.095  26.143

" 3HC: 3-hydroxycinnamic acid, CAF: caffeic acid, CHL: chlorogenic acid, FER: ferulic acid, GAL: gallic acid, GEN: Gentistic
acid, SAL: salicylic acid, SYR: syringic acid, OCO: o-coumaric acid, PCO: p-coumaric acid.

ok

ND: No detected.
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Fig. 1. Total phenolics content of methanol extracts from shoots
and roots of Taraxacum species. Means of total phenolics
content from shoots (upper case) and roots (lower case)

of Taraxacum species with the same letter are not
significantly different (p < 0.05).

. A s ke] g SR Pl et s
o] A= salicylic acid®} chlorogenic acid7} ZFz}F 10.72} 10.3
mg kg' 2 7P £ S H9a, EY s p-coumaric
acid$} gentistic acid7} zFzF 17.87} 10.8 mg kg & Ure}
i, AoFUlEd = gallic acide} chlorogenic acid7} 7}z}
937 6.9 mg kg' 02 %o S HITHTable 1).

£ EglRrolE sk
Naringing EFEZE A3 F St wo|E Fefe
6.5~36.4 mg kg' M2 % #|i= 3=2K24.9~76.8 mg kg')

O
2ot AR o RS B o) X|FHiE T RARY) =
o S W E7hol= “J%EM 364 mg kg 02 ThE
T ZHT GojoR &9k, Mo 6.5~7.3 mg kg
HO|Z molo} ozl x}o]% gl= Ao eyt
(Fig. 2).

T T T

2 = Shoot
g’ 40 — Root -
€
i) A
c 30 ]
)
o
k)
g 20 —
o
>
o
10 i
s -
e a a a

0 1 1 1
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Fig. 2. Total flavonoid content of methanol extracts from shoots
and roots of Taraxacum species. Means of total flavonoid
content from shoots (upper case) and roots (lower case)

of Taraxacum species with the same letter are not
significantly different (p < 0.05).
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21, AFTEH o A= naringino] z+zF 1.8 mg kg' 02
A Ch(Table 2).
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A Ao etk 152 F Felulsn 5 5
gt ool = gHf &Y AFollA HA =
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Table 2. Contents of flavonoids in methanol extracts of 4,000 ppm from leaves of different Taraxacum species.

Flavonoids (ppm)

Sample — I ;
Naringin Quercetin dihydrate Rutin Total
T. coreanum ND' 1.356 0.863 2.219
T. mongolicum 1.178 2.774 0.668 4.620
T. officinale 1.804 0.904 0.324 3.032
" ND: No detected.
T T T T T T T T
A X EEm Shoot
8o | i Zsof — Root
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S
g a a a
60 - - o 60 .
R £
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S 40 . $ a0 .
= ]
3 @
g 20 —@- T. coreanum : IC,; = 542.9 mg kg S 5
g, —=O~ T. mongolicum : IC, = 351.3 mg kg™ -E
s —w— T. officinale : IC4, = 425.0 mg kg™ =z
> 0 1 } ; ; t 0 1 L L
©
3 B T. coreanum T. mongolicum T. officinale
E 80 . Species
o o . ..
(] Fig. 4. Nitrite scavenging activity of methanol extracts from
E 60 4 shoots and roots of Taraxacum species. Means of nitrite
% scavenging activity of methanol extracts from shoots
(upper case) and roots (lower case) of Taraxacum species
4aor ] with the same letter are not significantly different (p
< 0.05).
20 —@-— T. coreanum :IC,, =777.3 mg kg"' |
=0~ T. mongolicum : IC,, = 574.6 mg kg™
o | =9 T. officinale : IC,, = 1321.5 mg kg (Fig. 3-A), A[3Hi FEEolA WSH7E 83.4% A=

0 500 1000 1500 2000

Extract concentration, mg kg'1

Fig. 3. DPPH radical scavenging activity of methanol extracts
from shoots (A) and roots (B) of Taraxacum species.
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© Aoz Yy thFig. 4).
HEde AEde UsdY ¢ 2 oEs FEE0]
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HiALo]| gl wAeHE Al A8)&o] =9k, DPPH radical,
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AT bt 24 Be AESAY EY ARAle
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T T T T T
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Fig. 5. Cytotoxic effect of shoot (A) and root (B) extracts from

different Taraxacum species on a human cancer cell
line, Calu-6 for human pulmonary carcinoma.
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Table 3. Correlation coefficients among physiological-active components and their activities of methanol extracts from different

Taraxacum species.

TP TF DPPH NSA CALU SNU
TP 1.0000 0.9050 0.0124 0.0097 0.4074 0.6213
TF 1.0000 0.0027 0.0299 0.2060 0.4627
DPPH 1.0000 0.6057 0.0266 0.0104
NSA 1.0000 0.1609 0.1823
CALU 1.0000 0.8944
SNU 1.0000

" Total phenolics content (TP), total flavonoids content (TF), DPPH radical scavenging activity (DPPH), nitrite scavenging activity
(NSA), cytotoxicities on CALU-6 (CALU) and SNU-601 (SNU) in the different Taraxacum species. P-values of <0.05 were

considered significant.

T T T T T
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100 - 1
80 |- 1
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X 40 E
> >
= 20 |—@— T. coreanum : IC,, = 249.1 mg kg |
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> o |2 T officinale; 1C,, = 179.6mg kg' X
= T T T T T
8 B
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=
o 8or 1
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40 .
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Fig. 6. Cytotoxic effect of shoot (A) and root (B) extracts

from different Taraxacum species on a human cancer
cell line, SNU-601 for human gastric carcinoma.
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