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Fig 1  Structures of ebeiedine , ebeiedinone , verticine , isovercitine , verticinone and imperialine .

Tab 1 Origin of the materials

No. Species Collection time Locality
1 F . thunbergii 1997 - 06 Zhejiang Ningbo
2 F . thunbergii var. chekiangensis 1984 - 06 Zhejiang Dongyang
3 F . anhuiensis 1997 - 06 Anhui Huogiu
4~6 F . hupehensis ( big, middle, small bulbs) 1985 - 06 Hubei Jianshi
7 F . ebeiensis 1985 - 08 Hubei Suizhou
8 F .ebeiensis var. purputea 1985 - 06 Hubei Suizhou
9 F .cirrohsa (check flower type) 1995 - 06 Yunnan Zhongdian
10 F .cirrohsa ( purple flower type) 1995 - 05 Yunnan Zhongdian
11 F .cirrohsa (purple flower type) 1995 - 06 Yunnan Zhongdian
12 F .cirrohsa (purple flower type) 1995 - 07 Yunnan Zhongdian
13 F .cirrohsa var. viridiflora 1995 - 06 Yunnan Zhongdian
14 F .cirrohsa var. viridiflora 1995 - 07 Yunnan Zhongdian
15 F . unibracteata 1986 - 06 Sichuan Xiaojin
16 F . delavayi 1986 - 06 Sichuan Yaan
17 F . ussuriensis 1997 - 06 Liaoning Dandong
18 F . pallidiflora ( wild) 1986 - 07 Xinjiang Huocheng
19 F . pallidiflora (cultivate) 1986 - 07 Xinjiang Huocheng
20 F . waluje wii 1986 - 07 Xinjiang Xinyuan
21 F . yuminensis 1986 - 07 Xinjiang Tacheng
22 F . meleagroides 1986 - 07 Xinjiang Tacheng
23 F . maximo wiczii 1986 - 06 Hebei Chengde
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Fig 2 Influence of concentration of derivatizing reagent ( A) , reaction te mperature ( B) and duration of reaction
(C) on the derivatization of verticine and verticinone , and stability of the derivatives (D) . A, B, C: ¢ — ¢
Verticine derivative ; ® — ® Verticinone derivative . D. B Verticine derivative ; [0 Verticinone derivative .
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GLC chromatograms of derivatized mixtures of the blank ( A) , ebeiedine, ebiedinone, verticine,

verticinone and imperialine ( B) , samples from F.cirrhosa (C), F.thunbergii (D), F. pallidiflora (E)

and F.ussuriensis ( F) .

4 , 20 L,
(1 . , 0.3 uL, 3,
(11) . (III) . (1V) . 2, Y
(V). (VD) ( ,IS) , X(nug) ) « 2,
s 1 mg* mL™ ', . 3B.
1,5,10,15,20,25 30 uL
Tab 2 Calibration curve data for the quantification of ebeiedine, ebeiedinone, verticine,
verticinone and imperialine
Analyte tr Standard curve ¢ Test range/ nug Detect limit/ ng
Ebeiedine DE 17 .37 Y=0.0441 X- 0.0190 0.9990 0.97~29.10 5.82
Ebeiedinone DE 23.16 Y=0.0296 X- 0.0610 0.9991 0.99 ~29.70 5.94
Verticine DE 24 .91 Y=0.0459 X- 0.0360 0.9990 0.88 ~26 .40 5.28
Verticinone DE 28 .82 Y =0.0408 X- 0.0103 0.9994 1.20 ~36.00 7.20
I mperialine DE 31 .66 Y=0.0378 X- 0.0949 0.9992 1.22 ~36.60 7.32
DE : Derivative
5 , 5 , 4
( )25 pl( 3 HE 5,
25 pg) , , 20 uL, , 3
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Tab 3 Precision of analytical method

Peak area ratio (analyte : IS) RSD/
Alkaloid DE Mean
1 2 3 4 5 %

Ebeiedine 1.2791 1.1758 1.1550 1.1078 1.14751.1730 4.9
DE

Ebeiedinone 0.7640 0.7031 0.7202 0.6622 0.7052 0.7109 4.6
DE

Verticine 1.0901 0.9790 1.0640 1.0388 1.0296 1.0593 3.8
DE

Verticinone 1.2498 1.2160 1 .2743 1.1619 1.1850 1.2374 3 .4
DE

I'mperialine 1 .1815 1.2941 1.2653 1.1991 1.1516 1.2183 4.4
DE

DE . Derivative ; IS. Internal Standard.

Tab 4 Precision of repeated injection

Peak area ratio (analyte : IS) RSD/
Alkaloid DE Mean
1 2 3 4 5 %

Ebeiedine 1 .1551 1.1754 1.1408 1.1188 1.1472 1.1475 1.6
DE

Ebeiedinone 0.6871 0.6825 0.661 0.6754 0.6836 0.7052 3.1
DE

Verticine 0.9857 1.0715 1.0715 1.0149 1.0242 1.0296 2.9
DE

Verticinone 1 .1232 1.2191 1.1955 1.1227 1.1746 1 .1850 3.7
DE

I'mperialine 1.0954 1.0387 1.0294 1.0905 1.1341 1.1516 4.0
DE

DE . Derivative ; IS. Internal standard .

6
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(5.
7
(50 0.1 g,
5 mL, 100 yL, 0.1 mL, ,
24 h, , 1.0 mL
( N )s
,Nz s 3 ”»
« 0,
3.

Tab 5 Recoveries of the alkaloids
Alkaloid Added/ Found/ Recoﬁvery/ Mean/ RSD/
ug ug ) % %
Ebeiedine 242 .5 244 .0 100 .6 104.0 2.9
388.0 412 .3 106 .3
485 .0 509 .5 105 .1
Ebeiedinone 247 .5 242 .3 97 .9 96 .8 1.6
396 .0 376 .4 95.0
495 .0 482 .4 97 .5
Verticine 220.0 220 .1 100 .0 100 .6 1.8
352.0 348 .9 99 .1
440 .0 451 .1 102.5
Verticinone 300.0 340 .1 101 .4 100 .2 1.0
480 .0 478 .3 96 .6
600 .0 597 .6 99 .6
I mperialine 305.0 309.9 101 .6 98 .2 3.0
488 .0 468 .5 96 .0
610.0 591 .8 97 .0

Tab 6 Contents of some 5a-cevenine isosteroidal
alkaloids in Chinese Fritillaria species (Lug*g ')
icine +
Species Ebeiedine Ebeiedione ,VemCWei Verticinone I mperialine
isoverticine

F . thunbergii - Tr 821 .1 418 .6 -

F .thunbergii - Tr 253.6 314 .5 -
var. chekiangensis

F . anhuiensis 308.3 157.8 174 .3 774 .6 -

F . hupehensis 56 .8 - 602 .2 1138.0 -

F . hupehensis 70 .6 - 932.7 1426 .4 -

F . hupehensis 70 .5 - 1025 .3 1601 .5 -

F . ebeiensis 235.9 2242 1650 .8 1363 .2 -

F .ebeiensis var. 814.5 357.3 1330.0 767 .9 -
purpurea

F .cirrhosa 71 .2 148 .5 318 .0 213 .6 106 .9
(check flower type)

F .cirrhosa 56.5 168 .4 327 .2 226 .9 96 .7
( purple flower type)

F .cirrhosa 27.4 107.6 320.0 311 .2 101 .7
(purple flower type)

F .cirrhosa 29.8 120.4 394 .6 341 .6 123.9
( purple flower type)

F.cirrhosa var. 38.1 138.8  366.7 215 .2 95.5
virdiflora

F .cirrhosa var. 64.0 157 .4 398.0 197 .6 102 .1
virdiflora

F . unibracteata - 306 .2 252.0 149 .1 127.9

F.delavayi - 127 .1 87.8 108.9 Tr

F . ussuriensis - - 40 .1 Tr 29.5

F . pallidiflora - - - - 855 .1
( wild)

F . pallidiflora - - - - 749 .9
(cultivate)
. waluje wii - - - - 504 .8
. yu minensis - - - - 646 .4

. melea groides - - - - -

™ T ™

. maxi mo wiczii - - - - -

Tr: trace ; - : not detected.
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EXISTENCE OF 50- CEVENINE ISOSTEROIDAL ALKALOIDS
IN BULBS OF FRITILLARIA L.

Li Songlin( Li SL) , Li Ping( Li P) , Lin Ge( Lin G)' , Zhou Guohua( Zhou GH)” ,
Ren Yanjun( Ren YJ)? and Que Ningning( Que NN)*

( Depart ment of PharmawgnOSy, China Pharmaceutical University, Nan]’ing 210009 ;
IDepart ment of PharmaCOlOgy and PhaerCy, Faculty of Medicine , The Chinese University of Hong Kong,
Shatin, N.T., Hong Kong ; 2Institute of Nanjing Militury Command for Drug Control , Nanjing 210002)

ABSTRACT AIM: To determine the contents and investigate the existence of isosteroidal alkaloids
(ebeiedine , ebeiedinone , verticine , isoverticine , verticinone and imperialine) in 16 different Fritillaria species .
METHODS: Samples were pre- derivatized by trimethylsilylimidazole , and analyzed using gas chromatography .
RESULTS: Sixteen different Fritillaria species studied in present paper were classified into 4 groups according
to the existence and the structure type of the alkaloids determined in each species ; (1) Only containing those S
cevenine isosteroidal alkaloids (verticine , verticinone , ebeiedine etc.) whose hydrogens of G13 and C17 being
at the state of frans configuration (e.g. F.thunbergii, F.hupehensis etc.); (2) Only containing those
alkaloids (imperialine) whose hydrogens of G13 and C17 being at the state of cis-configuration (e.g. F.
pallidi flora) ; (3) Containing both types of alkaloids ( verticine, verticinone and imperialine etc.) whose
hydrogens of C:13 and C17 being at the state of trans- or cis-configuration (e.g. F.cirrhosa) ; and (4) No
alkaloid mentioned above was detected at the present conditions (e.g. F. neleagroides) . CONCLUSION: The
resnets showed that the type and content of isosteroidal alkaloid varied in different Fritillaria species. This
provided scientific evidence for the clinical use of these crude drug Beimus .

KEY WORDS  Fritillaria ; isosteroidal alkaloid ; gas chromatography






