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Isolation and identification of flavonoids from lotus leaf and effects of
drying methods on the content of flavonoids and nuciferine
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Abstract: A method of high speed countercurrent chromatography ( HSCCC) and liquid chromatography was developed for
preparation and separation of three major flavonoids from lotus leaf at first. Then, HPLC was used to determine the contents of
flavonoids and nuciferine in lotus leaf with different drying methods and harvesting time. Using n-hexane : ethyl acetate: n-bu-
tyl alcohol ; methanol ;0. 2% water ice acetic acid =1:3:2:1:4 (V/V) as two-phase solvent system,elute A and elute B
were isolated and prepared from the flavonoids extract from lotus leaf by high speed counter-current chromatography ( HSC-
CC). Elute A was compound 3 with purity of 98. 78% . Elute B was further separated by pre-HPLC to get compound 1 with
purity of 98.36% and compound 2 with purity of 96. 68% . Compounds 1,2 and 3 were identified as hypericin, isoquercitrin
and quercetin-3-0-glucuronide respectively by mass spectrometry and NMR. The content order from high to low was quercetin-
3-0-glucuronide > hyperoside > isoquercetin. There was no difference in nuciferine content between three drying methods.
The content of flavonoids and total content in 60 “C oven-dried samples was significantly higher than that in shade-dried and
sun-dried samples, while there was no significant difference in the content of nuciferine. The content of each component in-
creased with the drying temperature ,and 100 °C was the best. There was a significant difference in the content of flavonoids
between drying with slice and drying with whole,while there was no difference in the content of nuciferine. From July to Sep-

tember, the content of flavonoids tend to be stable,and the nuciferine tend to rise, August and September are the best harvest
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Fig. 1 HPLC analysis of extract from lotus leaf in different chromatographic columns
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Fig. 2 Separation of flavonoids from lotus leaves by HSCCC
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Fig.3 HPLC chromatograms of elute A and elute B separated by HSCCC
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Fig. 4  Chromatograms of elute B and isolates separated by Pre-HPLC
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Table 1  Standard curve of 4 compounds
= A
fem TR LES S L i kR
Compound Regression equation R? Linearity range( ug) inimum detection
limit( pg)
422k Hyperin y =1 949 308 600x +48 355 0.999 4 0.043 ~1. 361 0.001 4
Mz Isoquercitrin ¥ =2 880 690 176x +72 194 0.999 7 0. 025 ~0. 404 0.000 8
3 0- A B B L y =500 689 434x +77 233 0.999 9 0.005 7 ~5.44 0.001 9
Quercetin-3-0-glucuronide
faf % Nuciferine ¥ =560 900 860x +96 245 0.999 6 0.054 ~23.78 0.001 8
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Table 2 Effect of drying methods on activity compounds in lotus leaves (% )

Hit e #-3-0-
T re4; uzs SR AR Rt C Y RSN iy -
Drying method Hyperin Isoquercitrin Quercetin-3-0- Total flavonoids Nuciferine
glucuronide
4% BT The whole piece is dried 0.79 0. 04" 0.27 £0.01" 3.77 £0. 22" 4.82+0.27" 1.25 0. 08®
4% BT The whole piece is dried in the shade 0. 81 +0.03" 0.29 +0.01" 3.99 +0. 08" 5.09 £0. 11" 1.36 £0.07*
# - 60 CHET The whole piece is dried at 60 °C 0. 85 +0. 04* 0.32 +0.01° 4.48 +0.17° 5.65 +0.17* 1.28 +0. 06

H L ARF RN BEEZER P <0.05, FFH,

Note ; There are significant differences in different letters, P < 0. 05 ,the same below.
R ) S, KA 25 BRI S e S SRS SR AP AR A BT A SR e 8 i
Fedeo Ml W FESCIBOE B T IRIR VS REIN /o BRI TR A RARL
I A IS ) 08 T 2 R T A RO B AR B BT ST
®3 MTEEXEHHEER SR
Table 3  Effect of drying temperature on activity compounds in lotus leaves (% )

Hik e 3% -3-0- M B HE RS BR A

T IR S 2kAT b . T g -
. . . Quercetin-3-0- . o
Drying temperature ( °C ) Hyperin Isoquercitrin . Total flavonoids Nuciferine
glucuronide
100 1.11 £0.07* 0.28 0. 02" 6.17 £0.55° 7.56 £0. 64° 1.67 £0. 13*
90 1.01 0. 11 0.23 +0. 03" 5.27 0. 59" 6.50 £0.72> 1.28 +0. 18"
80 0.94 0. 06" 0.23 £0.01" 4.69 +0.29" 5.86 +0.36™ 1.24 £0.07"
70 0.90 0. 01" 0.22 £0.01" 4.90 +0. 16" 6.02 +0. 18" 1.36 £0.01"
60 0.79 0. 02¢ 0.19 +0.01° 4.48 +0.05¢ 5.46 +0. 08" 1.31 £0. 04>
50 0.79 +0.01° 0.19 +0.01° 4.18 £0.09¢ 5.16 £0. 11° 1.04 £0.01°

2.4.4  Iuw)stamet b B RS 6 R e B R
TR EE U -5 A DI 4 S P i
UL 4, Z5 R DI RE i b B B 2
R4 N TYIHIX T hiE MR S BB

Table 4  Effects of cutting on activity compounds in lotus leaves (% )

TUIHI AL, H 32 205 T} B 2 -3-0- 2 B R 17
(1425 5 5 VI 5 A VI o) XoF g I, 35 12 TE R o

Hit bz % -3-0-
LB Eedy 388 SR AR B S (IR
Cutting mode Hyperin Isoquercitrin Quercetin-3-0- Total flavonoids Nuciferine
glucuronide
41,60 CHEF Do not cut,dry at 60 C 0.75 0. 05° 0.23 +£0.03° 3.76 +0.29* 4.74 £0.37¢ 1.33 £0.11*
41,60 CHE+ Cut,dry at 60 C 0.72 £0. 03" 0.21 £0.01° 3.07 £0.19" 3.99 +0.23" 1.36 0. 06"

2.5 RUET [E) X 77 it FR A AR S5 B 22T 3 #BR5WR

ANTRIR MR 8] 4 iy 2% 2100 5 B LS S, 3k
UL NT A B9 A far B TR E L9
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Table 5 Effects of harvest season on activity compounds in lotus leaves (% )
Hit K % -3-0-
PRy K2 68 bR A ]2 W T T EYEDSS iy -
Harvest time Hyperin Isoquercitrin Quercetin-3-0- Total flavonoids Nuciferine

glucuronide

7 A Mid-July 0.88 £0. 09" 0.34 £0. 10* 4.20 0. 35 5.42 £0. 54* 1.25 +0.20"

8 HH Mid-August 0.72 +0. 04" 0.26 +0.02% 4.45 £0.26" 5.43 £0.31" 2.08 £0. 13"

9 H Mid-September 0. 64 0. 06" 0.21 £0.01> 4.38 £0.31* 5.24 £0.38° 2.24 £0.24°

FIHEAEEESE Y, 5 Yu YG, Chen HG, Zeng QX. Action of lotus leaf extract in
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