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Abstract

Antioxidant activities and a-glucosidase inhibitory activities of Taraxacum officinale solvent fractions were measured. Extraction
yields (relative to raw material) of 50% ethanol, hexane, ethyl acetate, butanol, and water were found to be 10.29, 2.61, 5.54, 2.15,
and 0.96%, respectively. Polyphenol and flavonoid contents were high in ethyl acetate extract of Taraxacum officinale at 56.88 mg
gallic acid/g and 33.27 mg gallic acid/g, respectively. DPPH, hydroxyl radical scavenging activity, and SOD-like activity measurement
(ICs¢%) of Taraxacum officinale 50% ethanol extract, hexane, butanol, ethyl acetate, and water fractions were 22.64, 18.65, 10.29,
20.81, 20.46 mg/mL, 24.68, 10.69, respectively. It was found to be 9.66, 15.81, 13.77 mg/mL, 32.84, 17.09, 12.73, 33.63, and 33.91
mg/mL, and was high in the ethyl acetate layer. Results showed that a-glucosidase inhibitory activities of Taraxacum officinale solvent
fraction were 25.75, 15.93, 35.87, 15.96, and 2.88% for 50% ethanol extract, hexane, butanol, ethyl acetate, and water fractions,
respectively.
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34A4|9] 7ol @ 5|1 Q= Ao th(Branen AL 1975). A
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AUIES] A7 okgThe Aol die Talol A1 o WSS ohe AEvlee] s ke S
of met A7 71 AlF 4] ERL sjuitk FA3}F Sk & =2A U, E7], o &, B2, E, Aot 59 e 2l
Aolol(Albertazzi 5 2002), AT e} HPRAY W, EZASH, ol 4RL R rize] A4S AANT|AY
AEHA 508 AR PP 9, o2 Qs Z4F A 29& Adlote At EdE A-83TH(Masaki 5 1995;
B o] Y9lo] H&= &4 AFA(ROS, reactive oxygen species) = Ding 5 2006).
FE3HL ltH(Choi 5 2019). HEde SElvE 2419 At S04 o] & FRE &7t
AT A Ao A B EE FAER =0 o|277HA] Aeke AER B, o, # FE7] T A=
P24, SHEE BAGY & ATH D0 0] A ST AU s GRS AUHR U 23
€<lo] Hrh(Lee 5 2008; Kalt 5 2010). =312 A5t & AT} B Holz w —%og%@%%ﬁ o oFz
¥ o} . X725l 7AF 5h= 22| Qlo] Flslo] ROSE A A}B-ou ATHKiIm TJ 1994; Lee 5 2007). Y15 o 23t A
75hz Al Fiol FFHIL Urh(Kalt 5 2010). A= Hejof= v 289 taraxacin} muhno] 531 &
AA 604_9]- S AstElo] vw A a1 A dRANS)H H5}lH taraxanthin 59 carotenoids®} taraxaold} taraxasterol
AQl A A a4 L AHre] Holdg W 50 = Q1A 5-9] phytosterol ¥ caffeic acid, chlorogenic acid 5 H=3}3HE
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She-5ka QItkal X 1519 tH(Dias 5 2014; Choi 5 2015).
of = 77u]AJE 1} chlorogenic acid, chicoric acid 52| Z2]H)
=7} luteolin?} quercetin 5-2] —E}Eh:ol‘: STA7 8-
o] Ql31, Zojl&= quercetin, luteolin & chicoric acid 5 S5
St kAl B ISk ATh(Williams 5 1996). mHjoll A= L7
oA BELE HFHAY UE T 4 AR AdF st &
3} olg0] Z71E)31 3 FAOI, AR ATAEL 0
H|3} Al o|th(Kang & Kim 2001).
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1. A2

HI

S = 2020 FEOIA Fofiote] BAAXRTE & 24
oto] 50% EtOH 8jE 7}olo] shaking incubator(NB-205

V.N-Biotek Inc., Korea)o]| 4] 12/\]7’H/q 33] ¥kE 2=&35}9c)
Z25 A|E+= oJ7Whatman No.2) & 7HF5<(Rotary evaporator

N-1,000, Eyela)3t TF2 hexane, EtOA, BuOH, Watero]] 23] <=
x};@og H_o,]‘:'o A9 _,__r__o_,]‘:'g_O_ﬂO&_:H_a]- 57&24_
Z5F0] AREsl9 o LujEEE-L DMSO(Sigma-Aldrich, St.
Louis, MO, USA)] ef A1 1) 94] 2418 A|RE 185

ATt

2. & Efjd=z ¥ S22 0|E e 54

A& 100 pLof 2% Na,CO; €9 2 mLE 7}t & 50%
Folin-Ciocalteu reagent 100 uLg ¥7}sto] A0 4 30&7F
WA T w8le] SUE e 750 molH 2ot
(Dewanto 5 2002). EZEA = gallic acid(Sigma-Aldrich, St.
Louis, MO, USAYE AFA 24 & & E8|vs 2 A=
1 g 9] mg gallic acid= WEFH QI Stk eol|E o &
B2 A& 250 pLofl S5 1 mLe} 5% NaNO, 75 uLE 7}t
g, 58 & 10% AICL - 6H,0 150 uLE 7}slo] 68271 HhA]
3}3 1 N NaOH 500 LS 7}st9ic}. 118 &, ¥k-8-oHo] 534
T ZHE 510 nmoj| A &35} th(Dewanto 5 2002). 252
Ol (+)-catechin(Sigma-Aldrichy& AR&dlo] AFA-S ZAIS)
P A& ¢59] mg catechin equivalent(CE, dry basis)zZ UE}
Wit

3. DPPH(1,1-Diphenyl-2-picrylhydrazyl) 2IC|Z AHS
A& 0.2 mLof 0.2 mM2] DPPH &9 0.8 mLE 7}5l0] &

Ed griEslEe] st 24 271

ot ] Aol A] 3087 ¥ESAIZ] & UV-visible spectropho-
tometer(DU 730, Beckman Coulter, Fullerton, CA, USA)E- 0]-&
oFo] 517 nmoj|lA &P EE =45}F o5, DPPH radicals
scavenging activity®] Zto] 50%7} E&= Al29] 5EE ICsk
o7 I3} tHBlois MS 1958).

4. Hydroxyl 2IC|1Z AHS
10 mM FeSO, - 7TH,0 &4, 10 mM EDTA - 2Na €94, 10
mM 2-deoxyribose &N Z}ZF 200 pL9] Fenton ¥H3- 3=
o] 4H5x=9] A|Z-&N 200 uLoj| 0.1 M phosphate buffer-g-
H(pH 7.4) 1.2 mLE gol F &9 1.8 mLE ZA|5I% T} o
7191 10 mM H0, & 200 pLE 715to] E/ket & 37°Cof|A
4A7F ¥ A Z T} TFA] 2.8% TCA(trichloroacetic acid) A]2F
1.0 mL2} 1% TBA(thiobarbituric acid) 1.0 mLE 7}5to] £+
oA 1027t ¥EGAIY] & Ao A Fd3t & 532 nmoj| 4]
FFEE S5t 50% FAA7]E ICsee T-6FATHSmimoff
& Cumbes 1989).

5. SOD FAIEM =X

SOD J-AMA]-L &AJAFAZE-S hydrogen peroxide(H,0,) 2
A 7]= BHS Sl pyrogallol®] AAEFS ZAs}0]
SOD AR S 2 et ¥4 522 Al& 0.2 mLo
pH 852 HASE tris-HCl ¥FEN (50 mM tris+10 mM
EDTA, pH 8.5) 2.6 mL2} 7.2 mM pyrogallol 0.2 mLE Z7}5}
o] 25ColA 1027t BE-AIZ1 & 1 N HCl 0.1 mLE 7}5toq
W82 A F 50% HAA7]= IChS F-5H % Hh(Marklund
& Marklund 1974).

6. a-Glucosidase XslEM A

A& 50 pLE 0.35 unit/mL a-glucosidase(Sigma-Aldrich) &
4N 100 pLe} E3tsto] 37°Co|A 1027 #jget & 1.5 mM
PNPG(p-nitrophenyl-a-glucopyranoside, Sigma-Aldrich) 50 pLE
7¥sko] 37°ColA 2087 WH-SAIZH. 1 F, 1 M sodium
carbonate 1,000 pLZ Y¥H8-2 A A A]7]2L 405 nmof|A] &4 %
£ SAstlon, qzao] titt F8: A4 A=E HEe
2 YEeERAH(Tibbot & Skadsen 1996).

7. SHXzE

Aol A 9ol Auke] BAH 5oL SPSS(statistial
package for social sciences, Version 12.0, SPSS Inc., Chicago,
IL, USAYS o] 83t Ba=iaEmatz tehyola, 9004
A2 ANOVA(One-way Analysis of Variance) #2412 512
™, 7157t *}o]+& Duncan’s multiple range test2 75131t}
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9| o= ¥ E2E0|E &
Ed5Es 4 ESHEE0|E IFE2 AE &of FaE o
BAQA AT HECZRyu 5 1997), &Y FEET}
1 EYEEY 58, § Eds, EHERolE TS 5
A5t A7 Table 1] YRt
50% EtOH, hexane, FtOA, BuOH, watero]] £35-9] &4

(LS =43 A}, 27 10.29, 2.61, 5.54, 2.15, I
0.96%= YEGTH T1Ed 50% EtOH :&59] & Zd1H&E
S-S 12.36 mg gallic acid/go] 31!, EtOA EEE-2 56.88
mg gallic acidg® 2 &1 B3 & £ 71 &2 3lafo|gjom,
%= o]o] BuOH hexane, water <0 2 =2 s=+S LeEATH
Flavonoid= 5% anthocyanidins, flavonols, flavones, cathechins
9 flavanones 52 & g5 0] glo, 11 Lz uet 4
flavonoidi= 4t 9 44 & TS AEEAdS 4L o
= Zo07 HEI QJtH(Middleton & Kandaswami 1994). Tl
E9 50% EtOH F&E9] EdtH o]t TI=F2 1213 mg
gallic acid/go] 1L, EtOA E&E-2 33.27 mg gallic acid/gC. &2
&) BYE % 1% £ FIoIR0H, HE olo] BNl
hexane, water =22 £2 FFE YEHch EFTEY A
A e —;F%%A 51.95 mg/g(Heo & Wang 2008), °F-&
A HgE FEE0A B8 REor HF o= 4265
mg/g), F3(4.69 mg/g), F7(0.52 mg/g) E2|H=5 FFol H
B TH(Moon 5 2004). Hl=4] 3HghEo] EA)5H= hydroxyl
groupZ ROSE A|A 9 AJ/go]| 7]ofsh= S50l
£ 5T A2 E 7] dieol 2 AR 2482 7=
02 eiA SrkLee 5 2008; Kalt 5 2010)
TazEe g w9 A BeMERE Qs 0 3
Kol gulEold £ TS AT YeA Ackles
5 200). BFHR B ATl F049 ool

o B3}
E‘E‘;gfo

u)

O|E oA M 2 & E2ve % ¥ EtEkol= &
Zol Ad=s UL & AU

2. RISy S0iE=lE9| 2ty A9s £4

DPPH(2,2-diphenyl-1-picrylhydrazyl) 2Ft]jzt A7 QF4 4]
Q1 &4 izl DPPHE 74/\]713 A 24 5%
Sl= A0 free radicals SHA 7= FYHE 451 1l
E919 s B4 =451 A} 59 th(Loguercio & Festi
2011). Table 2= W& 50% EtOH ==}, hexane, EtOA,
BuOH, Water ¥3&2] DPPH 2t} &4 5-& BH7FHICs)
A3} Z+7F 22.64, 18.65, 10.29, 20.81, 20.46 mg/rnLE UERto
o, FOA SO A Hehiteh. e HgeTEg w1
=8 o HgE FEE00A 44.6%(Kim 5 2008), F2F °F
|AE HEE FEE0NA B 13.71%, 2 18.38%, Fx

—

=

39.26%, WA] 11.49%2] AAZo] a3 oty B skt

(Moon 5 2004).
Hydroxyl radical> DNAS] A} Aoz &£AS
do WUHy, EARo] 9 Az=4dS fEsHA =, A

QIS A M ANARA S8 Hed
hydrowyl radical 24832 A A3 339 1S 14
Ho 2 WfsIL S AAES AATO N Qs
dfi5t7] w&olgta B E 1 Qlth(Manian 5 2008).
U5 289 SujEEE2] hydroxyl radical 275 S34k
L Table 29} ZHom 50% EtOH 3253}, hexane, EtOA,
BuOH, water ¥-215-9] hydroxyl radical &A% =% (ICso) 2
T} 72} 24.68, 10.69, 9.66, 15.81, 13.77 mg/mL& LFERFO 1
ethyl acetate S04 =74 YeEGt) EtOA £3&F0°] DPPH,
hydroxyl radical 27151 71 %7 Uehde}, ol e
w3} Zabe ol gleko] ahAbel BHA T} RO oFo] Alhul

AE 7HAHRyu 5 1997), & Ao E E25s 2 S
Hlolto] 7|Qlsk= Z o= Helth

Table 1. Total phenolic and flavonoid contents of Taraxacum officinale extract and fractions

Extract solvent Extraction yields

Total phenoilc contents

Total flavonoid contents

(mg GAE"/g) (mg CE”/g)

50% EtOH 10.2940.04% 12.36£0.12° 12.13£0.20°
Hexane 2.61£0.01° 38.40+0.12° 8.34£0.15°
EtOA 5.54+0.01° 56.88+0.08° 33.2740.24°
BuOH 2.15+0.05¢ 39.4440.36° 24.25+0.24°
Water 0.96£0.01° 10.300.10° 4.77+0.15°

Y Total phenolic content was expressed as mg/g gallic acid equivalent (GAE).
? Total flavonoidc content was expressed as mg/g catechin equivalent (CE).

3 Each value is presented as meantstandard deviation (n=3).

Y Means within each column with different letter (*°) different significantly (p<0.05).
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Table 2. DPPH, hydroxylradical scavenging of Taraxacum
officinale extract and fractions (mg/mL)

Ed griEslEe] st 24 279

Table 4. a-glucosidase inhibition activity of Taraxacum
officinale extract and fractions

Extract DPPH radical Hydroxyl radical
solvent scavenging (ICs)" scavenging (ICs)
50% EtOH 22.64+0.28"2% 24.68+0.14°
Hexane 18.65+0.18° 10.69+0.11¢
EtOA 10.29+0.05¢ 9.66+0.14°
BuOH 20.81£0.11° 15.8120.06
Water 20.46£0.38" 13.77+0.15°

D ICso: The values indicate 50% decrease of DPPH, hydroxyl radical.

? Each value is presented as meantstandard deviation (n=3).

9 Means within each column with different letter (%) different
significantly (p<0.05).

3. DISH S042ES2| SOD FAIEN &3
=Y £¥49 &WEEES SOD FARE SHE2
Table 3J—]- 7o 50% EtOH %53}, hexane, FtOA, BuOH,
9] SOD FAFAIEA(ICs) AT, 217t 32.84,
17.09, 12.73, 33.63, 33.91 mg/mLZE LEFO ™ EtOAS Ol A
l"—7ﬂ YT ohE AfATES 9otd vEd e =
=2 1 mg/mLY FLofA 9.50%2 EAS BTt 5
‘jr(Kang 2000). B2]S sl R AFEoHs oF8A]E o] A]
=z 35.63%, WA 17.67%, Z9F 6.27%, AT 3.90%2] SOD
SA1EA0] QIrka B 5 THLim 5 2008). SOD -S-AIEA
EAL Bd+ ofY A9k & phytochemicalol] &5k= A&
A+ 40| SODL} -FAFEE TS 5tof QIA| W e superoxide
£ AATO =N w3t AR} HEo] 45HE Aofjo] ®o] &
= A hKitani S 2002).

i

water & —.—

g S0HEE29| a-glucosidase M| &M A
B2 5] a-glucosidase A 4 ST A}

rﬂ

4.
o

il

=

G
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Table 3. Superoxide dismutase like activity of Taraxacum
officinale extract and fractions (mg/mL)

Extract solvent Superoxide dismutase like activity (ICs)"

50% EtOH 32.84+0.13°2%
Hexane 17.09+0.12°
EtOA 12.73+0.29
BuOH 33.630.18°
Water 33.91+0.09*

D ICso: The values indicate 50% decrease of superoxide dismutase
like activity.

? Each value is presented as meantstandard deviation (n=3).

% Means within each column with different letter (*%) different
significantly (p<0.05).

Extract solvent a-Glucosidase inhibition activity (%)

50% EtOH 25.75+0.13°0%
Hexane 15.93+0.11°
EtOA 35.87+0.11°
BuOH 15.96+0.05°
Water 2.88+0.08°
Acarbose 94.70+0.80

D Each value is presented as meantstandard deviation (n=3).
? Means within each column with different letter (*%) different
significantly (p<0.05).

L Table 49} ZFom, 50% EtOH ==}, hexane, EtOA,
BuOH, water +8&9] 23} ZFz+ 25.75, 15.93, 35.87, 15.96,
2.88%= UEFHT}. a-glucosidase A EHXﬂJ: AZHuko] u) A
Futof| EAjot= o|gRo EaAE Mo A5t
of &3lE9] F5E 7‘]"4/\]7]% ‘3?—__}% she, 27 AA |9

Zrgo] Sl A% A AS5S ATtstA Stk (Manian
= 2008).

o~

U5 SR E9 A 9 a-glucosidase A &
4 274 5& EsAch
50% EtOH 3253}, hexane, EtOA, BuOH, water 3] &-9]
FErE8EEYE)S SHT 23, 74 1029, 2.61, 5.54,
2.15 9 0.96%= Yepgtth RIS Y& Eus 4 &
2ha o] ke BOA REE0IA 27 epkon, 2tz
56.88 mg gallic acid/g, 33.27 mg gallic acid/gQ. & L}EFGITE
£ 50% EtOH =53}, hexane, EtOA, BuOH, water £-3]
g«] DPPH, hydroxyl radical 4&7]%, SOD SAFEA=7H
(ICsow) A= 2+ 22.64, 18.65, 10.29, 20.81, 20.46 mg/mL,
24.68, 10.69, 9.66, 15.81, 13.77 mg/mL, 32.84, 17.09, 12.73,
33.63, 33.91 mg/mLE eSO W, EOA Z0of|A] &7 Yelyt
o 958 SUEE =9 a-glucosidase A B4 4T 4
I}+= 550% EtOH S2=E-3}, hexane, EtOA, BuOH, water -2
E9] A3}, Z+2F 25.75, 15.93, 35.87, 15.96, 2.88%= EFITE
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