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Abstract — In this study, we investigated on antioxidative activities and tyrosinase inhibitory activities of methanol extract and
its fractions from roots of Arctium lappa. The total phenolic compound and flavonoid content of the ethylacetate fraction was
found to be 818.29 mg/g and 360.59 mg/g as the highest content. In the measurement of DPPH radical scavenging ability and
tyrosinase inhibitory activity, the ethylacetate fraction was higher than the other fractions and the extract. In addition, com-
parative analysis of phenolic compounds by liquid chromatography-mass spectrometry (MS)/MS system under the multiple-
reaction monitoring (MRM) with negative-ion electrospray ionization mode. The main phenolic compounds in the extract and
fractions of roots from Arctium lappa were cynarin and chlorogenic acid. The main phenolic compound of the ethylacetate frac-
tion was cynarin. #-Butanol fraction had a significantly higher chlorogenic acid content than other samples. In conclusion,
DPPH radical scavenging ability and tyrosinase inhibitory activity of the cynarin-riched ethylacetate fraction showed the highest

activity.
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Table 1. LC-MS/MS parameters of phenolic compounds in the extract and fractions from Arctium lappa roots

Precursor ion [M-H| Product ions[M-H]" Fragmentor Collision ener,
Compounds (mi2) [M-H] m /:)[ ] g(V) V) &y
Chlorogenic acid 353 191 135 10
Cynarin 515 353, 191 120 5
Arctiin 533 371 100 10
Arctigenin 371 356, 151 120 5
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Table II. Total polyphenol and flavonoid contents of the
extract and fractions from Arctium lappa roots
(unit: mg/g)

Total phenolic

compound Flavonoid

Methanol extract 14.93+4.91" 7.03+2.31
n-Hexane fraction 3.95+1.30 3.42+1.13
Ethylacetate fraction 818.29+128.27 360.59+41.96
n-Butanol fraction 203.18+16.28 73.07+8.53
Aqueous fraction 3.73+1.23 0.80+0.26

YValues are mean+SD (n=3).

Table III. DPPH radical scavenging abilities of the extract
and fractions from Arctium lappa roots

SCSO(mg/ml)l) Relative activity”
Methanol extract ~ 2.074+0.566” 3.42
n-Hexane fraction 11.700+0.090 0.61
Ethylacetate fraction 0.182+0.003 39.01
n-Butanol fraction 0.826+0.008 8.60
Aqueous fraction 5.823+0.083 1.22
Ascorbic acid” 0.071%0.003 100.00

1)SCSO: concentration of each samples for scavenging 50% of
DPPH radical. “Relative activity: a ratio of SCs value
compared to positive control. Malues are mean+SD (n=3)
without relative activity. DPpositive control.
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Table IV. Tyrosinase inhibitory activities of the extract and A7} R2E LC-MSMS EAL A st dojzl
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ICSO(mg/ml)l) Relative activity” 2|8 4712 A8 5 chlorogenic acid®} cynarin®] =g

Methanol extract >4 - 2 RIS = JEH, FE2E Y 2= Vo E A=
n-Hexane fraction >4 - St chlorogenic acid®} cynarin®] A<l A& Fig. 2
Ethylacetate fraction  1.326+0.158” 14.33 o] JERNSITE. Chlorogenic acid= n-butanol F-8Eej|A] 7}
n-Butanol fraction 3.881+0.337 4.90 T =2 FHE VA= A2 UEEE cynarine
Aqueous fraction > 4 - ethylacetate =8| Eol] T2 EAjsks o2 Fel=Qn} o]
Arbutin” 0.190+0.006 100.00 o} 742 32 Table 1119} 1VS] DPPH radical 275

YICy,: concentration of each samples for inhibiting 50% of  tyrosinase A3 &/l ethylacetate -] &0] ThE Al =]
tyrosinase. “Relative activity: a ratio of ICy, value compared HlE)] 953 B& 5o IS el 73 BEAo] =

to positive control. Values are mean+SD (n=3) without

relative activity. “Positive control. & o2 ==, chlorogenic acid®] i H T
cynarin &Fo] & e] el AA AR FEFS vA= A

£ n-butanol = EOA L FF o] FAHATH < I T A

Positive controlZ AF&-%F arbutin®] A3 B3} SHH, 7]E9] AFEolA $E TR At EAs)

ethylacetate %257} p-butanol H-28E-2] A3 Do) 2z} = AoR Bad B4 89l actind arctigenin®S LC-

14.33%5} 4.90%°1 dlgsl= 9] Ao® ekttt MS/MS=Z FAol & AT AaelA HEA mte

LC-MS/MSZ &8t Phenolic Compound 24 — $ Z Ueh 9] B F9ole EAleitEe SRl A
walol] EAshs T2 T4 ARl tigk 45 9J8] (-ESI o7 A=At

105 |- TICMRM (= =] AL-16.d A
254
2 . < .
Chlorogenic acid Cynarin
154 — —
14
05 . 2
A A
€105 |- TICMRM (> ] AL17.d B
254
24
159
14
054
€105 |- TICMRM (> ) AL-18.d C
254
24
154
14
054
JAN 1
05 |- TICMAM (= = AL19.d D
254
24
157
14
054
105 |- TICMRM (= = AL-20.d E
254
24
159
14
054
i 2 3 4 & & 7 & 8| M 1 12 13 J4 15| %6 17 18 19 20 21 22 23 24 25 2% 27 28 2 A&
Counts vs. Acquistion Time [min)

Fig. 1. MRM chromatograms of the extract (A), n-hexane fraction (B), ethylacetate fraction (C), n-butanol fraction (D) and aqueous
fraction (E).
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Fig. 2. Relative contents of chlorogenic acid and cynarin in the
extract and fractions from Arctium lappa roots. Relative con-
tents: a ratio of the peak area compared to EX. Values are
mean+SD(n=3). EX: methanol extract, HF: n-hexane fraction,
EF: ethylacetate fraction, BF: n-butanol fraction, AF: aqueous
fraction.
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