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Phenolic constituents of Nelumbinis Semen and
Their Tyrosinase Inhibitory Activity

Ji Yeon Jeong, Eun Jin Mo, Bang Yeon Hwang, and Mi Kyeong Lee*
College of Pharmacy, Chungbuk National University, Cheongju 362-763, Korea

Abstract — In the course of screening tyrosinase inhibitory activity, EtOAc-soluble fraction of Nelumbinis Semen (Seeds of
Nelumbo nucifera) showed significant inhibition. Further fractionation of the EtOAc-soluble fraction resulted in 12 compounds,
which were identified as 4-(hydroxymethyl)phenol (1), tyrosol (2), 4-(hydroxymethyl)benzaldehyde (3), 4-hydroxybenzoic acid
(4), 4-(2-methoxyvinyl)benzene-1,2-diol (5), 2,6-dihydroxybenzoic acid (6), (2R-trans)-2,3-dihydro-3,5,7,8-tetrahydroxy-2-(4-
hydroxyphenyl)-4H-1-benzopyran-4-one (7), (+)-catechin (8), elephantorrhizol (9), (+)-dehydrovomifoliol (10), (-)-boscialin
(11) and uridine (12). Compounds 5 and 7 were first reported from this plant. Among the isolated compounds, compound 7
showed strong inhibition on tyrosinase activity with mixed mechanism of competitive and noncompetitive inhibition.
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Fig. 1. Effect of total methanolic extract, each fraction of
Nelumbinis Semen on tyrosinase activity. Tyrosinase activity
was measured using tyrosine as a substrate. Relative activity
(%) was calculated as (activity of compound with substrate -
negative control of compound without substrate)/(activity with-
out compound and with substrate - negative control without
compound and substrate)<100. Results are expressed as the
meantS.D. of three independent experiments, each performed
using triplicate wells. Hex, n-hexane fraction; MC, CH,CI,
fraction; EA, EtOAc fraction; BuOH, n-BuOH fraction, Water,
H,O fraction. *p<0.05 compared with control.
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methoxyvinyl)benzene-1,2-diol(5), 2,6-dihydroxybenzoic acid
(6), (2R-trans)-2,3-dihydro-3,5,7,8-tetrahydroxy-2-(4-hydroxy-
phenyl)-4H-1-benzopyran-4-one(7), (+)-catechin(8), elephant-
orrhizol(9), (+)-dehydrovomifoliol(10), (-)-boscialin(11)32}
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Fig. 2. Structures of compounds 1-12 isolated from Nelumbinis Semen.
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Fig. 3. Effect of compounds 1-12 from Nelumbinis Semen on
tyrosinase activity. Tyrosinase activity was measured using
tyrosine as a substrate. Kojic acid was used as the positive
control. *p<0.05 compared with control.
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Fig. 4. Lineweaver-Burk plots of inhibitory activity of com-
pound 7. Tyrosinase activity was measured using tyrosine as a
substrate. The concentration of substrate and compound 7 was
added as indicated.
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