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Separation and Simultaneous Quantification of Seven Prenylflavones fran
Organs of different Epim edii U sing G radient Reverse-phase HPLC
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Abstract A smple and rap i grad ent reversephase HPLC m ethod for separatibn and sim ultaneous detem matbn of the
seven prenylflavones diphylloside A, epmedoside A, Ep inediin C, icarim epmedos de C icarisoside A, and desn ethyl
anhydwicaritin i different organs ( wots stems leaves) ofEpimediiwushanense for the first tme has been devebped

Especially diphylbside A, icarsosde A and desmethyhnhydwicaritin ( never found any reports of the detecton by
HPLC) were detem ned m Epinelii for quality control n the fist tme comparison of three RP-H PLC methods and
three extraction methods quantification and com parison of each prenylflavone i leaves ofEpin ediiw ushanense with oth-
ernineEpinedii species W ith this m ethod we obtaned good retenton tines and resoltion of seven Compounds Con-
centration of all seven can ponents varied betw een p hnt organs Epinediin C was h igher than icarin ( the Can pound typ-
ically used to evalvate Epim alii quality) n leaves ofEp inedii diphyllosde A and Epinediin C were 20 and 30x higher

respectively than rariin n the roots ofE. wushanense T. S Y ng and the quantification of Epinediin C was higher far &
way fm otherEpimealii species Thus Epimediiw ushanense s a specinl species of Epimali, Epimaliin C is lkely to

play a more mportant rok than icarin n Epinedii

. 2009-01-07 . 2009-07-06 wushanense, especilly wots ofEpin edii wushanense should be
: (AYQD expbit (it has been used to therapydisease aswell as Cop tid is
7R200801)

phizana n china in civilian). Themethod could be applied to
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seek regu hrity n secondary metabolites distributon, screen raw materals n search Hrhighly quality p hnts and itsm ed-

ical preparations

K ey words Epin al i, prenylflivones separaton quantitative detem natory R P-HPLC
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Table 1 Chranabgmaphic behavir of compound 1-7 with differentH PLC m ob ile phases

Can position ofM obile phase - Acetonitriewater 1~ 7 t (m in)
1: : 25% 59 97 337 381 586 60 [¢0]
2 :(Omin 200; 10 m in 40% ; 15 min, 45%; 20 min, 60 ; v/v) 77 86 108 1L.5 132 166 242
3 : (Omin, 23%; Smin, 280; 10min, 45%; 15Smin, 50%; 20m in 8Wo; v/v) 65 80 130 131 140 161 237
4 :(Omi 2065 Smin 35%; 10 mm 4% ; 15Sm iy 45%; 20m n 6% ; 25min, 8Wo; v/v) 68 74 89 185 1990 199 281
23
0.25 8
:8%2 ]
3 2
<010 3
888 s : A Q 060 mg/
’ 200 400 600 8001000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
025 min ml, A Q 0470 mg/ml, C Q 0540
3§:§§ mg/ml, Q 0705 mg/ml A
8_‘88._,«LMJA? J4 86 7 0. 1488 mg/ ml, C 1 6580mg/ml,
200 400 600 8001000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
0.25 g  min Q 9280 mg /mL
0.20
2015 1 24
<0.10 2
L e ks o, ,
’ 200 400 600 8001000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
“min s 1~ 4 , 5~ 7
0.%(5)
5838 , 100 g
<0.10 4
008 1 5 6 7 70 s
200 400 600 8001000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
min , : 100 1 h(
2)
2 HPLC
25

Fi. 2 RPHPIC chranatograns of reference substances and ’ 60 °C 3h

sam ples
L A Peak ofD phy lbsideA; 2. A Peak of ’ ? 40 ? 02 &
E pinedoside A; 3 C  Peak ofEpmedin G 4 S50mL . 0% 30 ml, ,
Peak of Icariin; 5. C Epinedoside G; 6 A Tcar 1 h B » B
Boside A; 7 D esm ethy hinhydro icaritin; A. , ( 4 5 l.lm) s
Reference substances R Root of E. wushanense,
C. Stem of E. w ushanense, D. Leave of
E. wushanense 26
1~ 5 ,
2 (n=3 100g )
Tablk 2 Resulis of different extraction procedure( n= 3 m= 100 g)
g/'IOO 8 1~7 g/100 g (Content of 7 substances)
Solvent M ethods Ele:f:on 1 2 3 4 5 6 7
21. 3 195 Q33 2. 65 0. 09 Q 55 + nd
70 16. 8 1 69 023 2.75 0. 10 1 05 0 m +
70% 17.2 2 10 Q37 3. 05 0 11 113 Q10 +
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Table 3 Detem natbn results of he seven standard substances linear equatbns
Control (LL(l);)) (Ll»?gD) Linear equations Lnear m(mugi) r
A 0. 004 0 012 Y=2x 10 x + 97327 0. 060~ 2 400 0. 9992
A 0. 004 0 010 Y= 2x 10° x + 22973 0. 047~ 1 880 0. 9999
C 0. 005 0 014 Y= 2x 10°x+ 23082 0. 071~ 2 820 0. 9999
0. 004 0 011 Y=2x10° x + 9803 1 0. 054~ 2 160 0. 9999
C 0. 021 0 060 Y = 3x10° x-518634 0. 149~ 5 952 0. 9997
A 0. 180 0 560 Y =3x10° x-776078 1. 658~ 16 58 0. 9997
0 110 0 310 Y=3x10°x-934133 0. 928~ 9 280 0. 9996
27 0. 008%, C 0. 036% ,
20 B 1, , A 0. 00%% 0. 001%
, 7 RSD 29
: Al 1%, A1 460, 20 HL
Q 4%, CO 3%, C 1l 7%, 04816 2448 h , 7
A Q 7% RSD 0.% 0.6 0.8 0.4
1. 4%% RSD 0P Q3 Q % , 48 h
A 0. 167, A 0 11%, 0.0%0,
C 0.13%, C 0.31%, A 2 10
0. 2% 0. 2%% 5
28 ) 0.2¢ ,
( )6, A A C C
, 20 ML . A ,
s : 2. 090% , " "
0.37%, 3.0540, 0.1060, 1.134%0, 0.104%, ,
0. 005%, RSD A RSD, 4
0. 028%, A 0.01%, C 0.062%,
4 (n=5)
Table4 Recovery rate of sanples (n=5)
Sub stances 1 2 3 4 5 6 7
(% )R ecovery rate 100. 59 101 04 100 26 98. 99 99 65 100 16 97 %
RSD(% ) 1. 07 110 115 0. 89 126 119 1 60
4 97 9% ~
101. 04% , , 3
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, 20 HI,
5 (n=13%)

Tabk 5 Resulis of content detem mation of different san ples(n= 3, % )

Content of 7 substances

Sanple Origin
1 2 3 4 5 6 7
2. 090 Q0 373 3 054 0. 106 1. 134 0 104 +
0. 142 Q 055 Q0 178 0. 043 0. 018 Q 009 n!
0. 110 Q 061 2 (003 0. 486 0. 012 Q 005 nd
32 , 20 BL,
( ) ; , , 6
6 (n=3 %)
Table 6 Results of content detem naton of different samp ks (n=3 % )
Content of 7 substnces
Sample ..
Origin 1 2 3 4 5 6 7
E. brevicomu M axin Q 121 Q079 1. 717 2. 790 Q0 038 + n¢
E. elongatum kan arov Q0 220 Q 201 3197 1. 430 0 133 0 034 n¢
E. mikinorii steam Q 220 Q0 201 3.197 1. 430 Q 133 Q0 034 n!
E. wushanense Y ing Q175 Q 075 4,072 0. 042 + n n
E. pamwiollim s z etT. L. zhang Q0 131 0. 092 1. 109 Q 485 Q 035 +
E. pinedum sagitaimS eh eZuce Maxim Q117 0. 038 1. 634 Q 845 + +
E. pube scen s M ax in Q 167 0. 119 1. 922 1 840 0 039 0 07
E. ilefolimm F ranch Q0 333 0. 396 1. 849 1 616 Q 265 Q0 2%
E. dolichosemon seam Q0 186 0. 080 2. 344 Q 070 Q 060 nd
E. koreanum Nak ai Q0 068 0 020 0. 204 0. 539 + + nd
4
4 1 , 7
A A C 42 6 )
C A ,
B B s s
, 5 , , ;
C A , , ,
C ,
, C A
% , 43 : - (25:75)
20 30 . - )
) C ,
( : , 2

). Omin 20%;, 10 min, 4006; 15 mn A; 20 m n
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