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REVERSED-PHASE HIGH-PERFORMANCE 
LlQU ID CHROMATOGRAPHIC DETER- 

MINATION OF ARTEMISITENE 
IN ARTEMISININ 

MAHER M. EL-DOMIATY*, IBRAHIM A. AGMESHAL, 
AND FAROUK S. EGFERALY 
Department of Phannacognosy 

CoUege of Pharmacy 
King S a d  University 

Riyadh 11451, Saudi Arabia 

RBSTRACT 

A n e w ,  s i m p l e  a n d  se lect  r v e  r e v e r s e d - p h a s e  WPLC a s s a y  
is  d e v e l o p e d  f o r  t h e  d e t c r r n i n a t i o n  o f  t h e  c l i n i c a l l y  
u n d e s i r a b l e  at t e r n i s i t e n $ ’  i n  t h e  a n t i m a l a r i a l  a g e n t  
a r t e m i s i n i n  ( q i n g h a o s u ) .  I t  i n v o l v e s  t h e  u s e  o f  a n  i n -  
t e r n a l  s t a n d a r d  ( s a n t o n i  i n )  a n d  t h e  d e t e r m i n a t i o n  time 
is l e s s  Lhan 5 m i n u t e s .  0 e t e c ; t i o n  w a s  a c c o m p l i s h e d  
u s i n g  d UV d e t e c t o r  s e t  a t  216 nm a n d  limits were a s  
l o w  a s  1 5 n g  f o r  a low1 i r i j e c t i o n .  B e i n g  s i m p l e  a n d  
s e l e c t i v e  t h i s  m e t h o d  i z ,  p a r t i c u l a r l y  u s e f u l  f o r  t h e  
r o u t i n e  a n a l y s i s  o f  a r t e m i s i n i n  t o  c h e c k  i t s  p u r i t y .  
I n  a d d i t i o n .  t h e  m e t h o d  c a n  b e  u s e d  f o r  p r e p a r a t i v e  
s c a l e  p u r i f i c a t i o n  o f  t h e s e  cornpour ids .  I t  h a s  b e e n  ap- 
p l i e d  f o r  t h e  e v a l u a t i o n  O F  c r y s t a l l i n e  s a m p l e s  o f  a r -  
t e m i s i n i n  w i t h o u t  p r i o r  pi  e p a r a t i o n .  
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ARTEMISITENE IN ARTEMISININ 2319 

._ I - ns . .. t r u m e  . .. .. n t. _. 9 . 

The I-IPLC .zysteni consisted o f  a Waters Modular Sys-  

tern (Waters fisocc. I n c . .  h i l f o r d .  MFI. U.S .Fs .  1 ,  f i t t e d  
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ARTEMISITENE IN ARTEMISININ 2321 

homogeneity and purity by  determining their physical 

constants and by spectral and HPLC analysis. 

k1.F L c... .. C?.e e r n ‘t 1 ng co n d i  t i a .P.? 

The mobile phase consisted o f  a mixture o f  

acetonit.rile and water- (65:35), at a flow rate o f  1.5 

rnl/tnin. Wavelength of detection was 216 nm and 0.01 

A U F S )  f o r  sensitivity. A l l  chromatographic analyses 

were performed isocratically and at ambient tempera- 

tu re. 

Preparation of Internal Standard Solution 

A stock solution was prepared by dissolving an ac- 

curately weiqhed auantity I100 ma) o f  the internal 

standard, santonin, in 100 r n l  o f  acetonitrile. This 

s t o c k  solution was diluted to give a working concentra- 

t i o r i  o f  0.15 r n g / n i l  b f  sailtonin i n  acetoni-trile. 

i o n  o f  5 r ~ i - ~ c l ~ r d  2 ; o l u t i o n s  o f  f i r  temisitene 

A stock solution O F  artemisitene (1 mg/ml) was 

KJrepared by disc>o?ving an dccut a t e l y  weighed amount 

mg) o f  at-temis-ttenc i n  100 m l  of  acetonitrile. 

I b i s  solution w a s  diluted to a concentration o f  0.1 

mg:ml with acetonitrile and uqed for the preparation o f  

the standard ciirwe as described below. 
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ARTEMISITENE IN ARTEMISININ 2323 

valuine o f  1 m l  of  t h i s  s o l u t i o n  was t r a n s f e r r e d  to a 10 

m l  vo lumetr ic  f l a s k  and 1.5 m l  o f  the stock s o l u t i o n  o f  

the i n t e r n a l  s t a n d a r d  w e r e  added and t h e  voiume was 

brought t o  10 rn1  u s i n g  aceton i t r  i l e .  fin appropriate  

volume ( u s u a l l y  10 1.111 o f  this s o l u t i o n  was i n . i e c t e d  

i n t o  the HPLC 5ystem. 

RESULTS AND DISCUSSION 

Tho cht-omatoqraphic %:pat-ation o f  a r t e m i s i n i n  and 

artoi l l ls i ter ie way (;at t . i cd  uut ui;der d v a r i e t y  o f  condi-. 

t.ions I Tho s e i e c t i n n  r,f Y .suiLable uliient. was studi.e4 

by i n v e s t i g a t i n g  oornib'inaticJn:.. cJf organic; so1vent.s and 

w.3 tsr ~ 

X n i t i a l  work wac;  a l so  d i  i -ected Cowards the %spar a- 

t i o n  of' a r t e m i s i t s t i e ,  a r t a m i s i n i n  and the intern.31 

s t a n d a t d .  $I c l i t - o m a t o ( , ~ r a p l i i c  syc,t.em c o n s i c s t s  of  

vRor~clapack C.1 H t evct sed-plidse column and a mobi lc phase 

o f  a c e t o n i t r i l e  .- w a t . e r  i , h 5 : 3 S )  p r o v i d e d  t h e  b a s t  

sopar.nt'ion. as shown .in F i p .  IA. The r e t e n t i o n  times 

[ R t .  1 o f  ar1:eiiiis.i teno, a r t e m i s i n i n  and t h e  i n t e r n a l  

st.sndard. santonin,  were 4.30. 4 . W  and 3.02 minutes. 

respectively. !';re .:;*par a t i o n  w a s  s u f f i c i e n t l y  good and 

r-epi-oduc i b l s  t.0 per m i  t GL.i.ati Li. r.a t i v e  Wc) r k .. The capac; i ty 

f a c h i  I K '  j o f  ; i r  temis in in .  ar temir..i tmie arid i n t e r n a l  

.standard WEI'U ::..3, 2 .4  ;.?.rid 1 .4 .  re*spec t ive ly .  w h i c h  ate 

i 1-1 the optimum rsiige f c j r '  i.ll.ld.nti f.:at.i\>6 .3n.:ilyses (14: . 
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ARTEMISITENE IN ARTEMISININ 2325 

S a n t o n i n  f u l f i l l e d  t h e  r e q u i r e m e n t  for -  a good i n -  

t e r n a l  s t a n d a r d  (14), a s  i t  is s t r u c t u r a l l y  s i m i l a r  t o  

b o t h  a r t e m i s i n i n  a n d  a r t e m i s i t e n e ,  e l u t e d  c lose t o  b o t h  

o f  t h e m  ( K ‘  v a l u e s  were c l o s e )  w i t h  a well r e s o l v e d  

p e a k  a n d  is c o m m e r c i a l l y  a v a i l a b l e  i n  a h i g h l y  p u r e  

form. 

Hs t h e  a b s o r p t i o n  maximum o f  a r t e m i s i n i n  and a r -  

t e r n i s i t e n e  o c c u r s  a t  a b o u t  210-220 ( 7 ) ,  t h e  UV a b s o r p -  

t i o n  o f  t h e  c h r o m a t o g r a p h i c  s o l v e n t s  becomes a de te r -  

m i n i n g  f a c t o r  f o r  t h e  s e n s i t i v i t y  of  G e t e c t i o n  (14). 

H o w e v e r ,  t h e  t r a n s p a r e n c y  o f  t h e  s o l v e n t s  1% g r e a t e r -  i n  

t h e  e m p l o y e d  r e v e r s e d - p h a s e  sys tem,  w h i c h  p o r m i  t t . e d  

d e t e c t i o n  a t  216 nm. w . i . t h  E v a l u e s  o f  140 arid 5900 f o r  

a r t e r n i s i n i n  a n d  a r t e m i s i t e n e ,  r e s p e c t i v e l y .  T h i s  

r e s u l t e d  i n  a l i n e a r -  r e s p o n s e  w i t h  a n  a p p r o x i m a t e  

d e t e c t i o n  l i m i t  o f  15 ng o f  a r t e m i s i t e n e  ( .per  10 ~1 i n -  

j e c t i o n  a t  a d e t e c t o r  s e n s i t i v i t y  o f  0 . 0 1  A U F S ) .  

H i g h e r  s e n s i t i v i t y  may he o b t a i n e d  by the use of l a r g e r  

i n j e c t i o n  v o l u m e s .  

T h e  c a l i b r a t o n  g r a p h  ( F i g .  2 )  w a s  c o n s t r u c t . e d  b y  

p l o t t i n g  t h e  r a t i o  o f  Desk area o f  a r t e m i s i t e n e  t o  tha t  

o f  s a n t o r i i n  ( i n t e r n a l  . s t a n d a r d )  a g a i n s t  t h e  a m o u n t  o f  

t h e  former w h e r e  a good l i n e a r  r e s p o n s e  W A S  o b s e r v e d  i r l  

t h e  r a n g e  of 25 to  250 n g  o f  a r t . e m i 5 i t t i i z .  w i t h  a n  Ex- 

c e l l e n t  c o r r e l l a t i o n  c o e f f i o i . e n t  ( r = 0 . 3 9 4 ) .  T h i s  

c a l i b r a t i o n  c u r v e  w a s  u s e d  f o r  the d e t e r m i n a t i o n  o f  a r -  
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t e m i s i t e n e  i n  t h e  two c r y s t a l l i n e  samples o f  a r -  

temisinir i  o f  d i f f e r e n t  geographical o r i g ins .  by simply 

dissoLving the samples i n  a c e t o n i t r i l e  and d i r e c t  i n -  

j e c t i o n  i n t o  the HPLC system. One sample was isolated 

f rum A,- ~..n.!~.ua grnwn locally (Riyadh,  Saudi f i r a b i a )  

(12), and the other  one was i s o l a t e d  .frunt a v a r i a n t  

qrown i n  U n i v e r s i t y .  M i s s i s s i p p i ,  U . S . c I .  An H P L C  

r:tIromatogram of the  l o c a l  crystal l i n e  sample o f  dr-. 

Lainisinin is shown i n  Fi ,y. i re 18, the  pressnce o f  at- 

temisi  tena was evidant.  'Thu second c r y s t a l l  i n e  sample 

i P rorn USA 1 rhowed LI y . i . i i l i  l s r  chr orii.iI.oqram and hence was 

nut inclutlrxi i r r  the f i gu re .  

I t  is rucrr'thwhile?, tci point. nut  t h a t  the FJr.esence 

o f  artemi.:sit.snz i n  at'temisiniii  i.5: not desirablo as it 

i-j: less p o t e n t  t ,t isn :qr tani.isi.n.in ( 3 ,  5 )  - 

Tiri? t-esul ta :st.)uwed Ll-mt. whi le the  Americar~ sample 

h.>d 1 . . l %  of: .3r tcr in . i s~ . tens .  Ltie cotlt.C3i'rt o f  ttre l o c a l  

e,ainple was a l i t t l e  t1i::jhsr a t  1 .99%. These r.ez.1~1t.s 

were based o n  the avur-.ai-~e of  r i ig l r t  ssp.ii..:it.e det:r:!tmin;a-- 

t ions f o r  each run w i t h  ~4 r e l a t i v e  standard dev iat ion 

o f  0 . 0 4 %  arid 0 . 0 8 %  f o r  the A m e r  ican .arid the 'Local 

samples, respr+ct.ivsly. 
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phase under  i s o c 1 . a t . i ~  mode were used as descr ibed i n  

"Exper imental" .  The p r e v i o u s l y  repo r ted  ( 4  1 method f o r  

t h i s  pu rpose  u t i l i z e d  a g r a d i e n t  e l u t i o n  system. a 

technique t h a t  i s  n o t  optimum ( 1 4 )  f o r  p r e p r a t i v u  work. 

T h i s  r e p o r - t  p r o v i d e s  a much s i m p l e r  arid c o n v e n i e n t  

p r e p a r a t i v e  k1PLC method f o r  d r  t e rn i . j i r i i . n  a n d  :>t  .. 

ternis3.tane . ~ n  a s h o r t  e l .u t ion t , i t i i s  ( l e s s  than 8 i n i n . ) .  

T h i s  s t u d y  has p r o v i d e d  a v e r y  s i m p l e ,  q u i c k .  

s e l e c t i v e  and s e n s i t i v e  HPI-C: method for  t:he q u a l i t a t i v e  

and quant i ta t . i ve  evalu d 1: i o n  o f  t. hl-: d n t i m a  1 a r i a 1 d r u g  

a r t s m i ~ i n i n  c:oncarniriq the presonce of t he  undes i r Jb le  

iinput i t y  a r tem is i tene .  The method providec. a good tool. 

fo r  '3 r o u t i r ~ e  d e t e r m i i ~ a t . i o n  o r  a r  t . t :~: i jCsi . tar ie i n  d r  - 

t em is in in .  i n  less than 5 minutea. w i r h  a $; teat  c!e?cJt-'ee 

o f  :>roci .%i ion.  The met.hod may . d l . s o  be exLended f o r  

rIlGfl i  Lur ing t h a  arteni ic l i  t cne  eont.entr; o f  p l a n t  extr,actc, 

3.5 therc  w a : ~  no i r i t e r f e f  encc-s  o f  okhet- r , e l a t e d  com- 

puurid.; p resen t .  i n  A .  d..n.nU.,tr (IS! i n c l u d i n g  the major 

sesqui terpene l a c t o n e s  A r  t e t n i . s i r i i , c :  .3c id  and cs,tte.:tn- 

nu in  H .  
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Edward Ct-oom, Un ivers i ty  of M iss iss ipp i  for a sample of. 

a r teiriisi n i  t i .  
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