
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 24 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Liquid Chromatography & Related Technologies
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597273

Large Scale Purification of Apocarotenoids from Cochlospermum
Tinctorium by Countercurrent Chromatography
B. Dialloa; M. Vanhaelena

a Laboratoire de Pharmacognosie, Institut de Pharmacie, Bruxelles, Belgium

To cite this Article Diallo, B. and Vanhaelen, M.(1988) 'Large Scale Purification of Apocarotenoids from Cochlospermum
Tinctorium by Countercurrent Chromatography', Journal of Liquid Chromatography & Related Technologies, 11: 1, 227
— 231
To link to this Article: DOI: 10.1080/01483919808068324
URL: http://dx.doi.org/10.1080/01483919808068324

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597273
http://dx.doi.org/10.1080/01483919808068324
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF LIQUID CHROMATOGRAPHY, 11(1), 227-231 (1988) 

LARGE SCALE PURIFICATION OF 
APOCAROTENOIDS FROM COCHLOSPERMUM 

CHROMATOGRAPHY 
TINCTORIUM BY COUNTER-CURRENT 

B. Diallo and M. Vanhaelen 

Institut de Pharmacie, U. L. B. B205-4 
Bd Triomphe, 10.50 Bruxelles, Belgium 

Lab orato ire de Pharm acogn osie 

ABSTRACT 

Carotenoids are  well-known f o r  t h e i r  ins tab i l i t y  so as usual 

analyt ical methods such as HPLC o r  p repara t ive  TLC applied to  t h e  

separation o f  t h e  const i tuents o f  Cochlospermum tinctorium fa i led t o  

t h e  isolat ion o f  p u r e  pigments f o r  f u r t h e r  chemical characterization. 

Thus  high-speed CCC us ing  a hor izontal  f low- th rough coi l  p lanet 

cent r i fuge was used t o  convenient ly and e f f i c ien t ly  achieve th i s  

separation f o r  quant i t ies up t o  500mg of t he  c rude p lan t  ex t rac t .  

INTRODUCTION 

In a search f o r  t h e  biological ly act ive const i tuents f rom 

Cochlospermum tinctorium A. R ich  ( Cochlospermaceae) .large amounts 

o f  carotenoids were detected in t h e  rhizome. The presence o f  these 

pigments has been prev ious ly  mentioned ( 1  1 but probab ly  because 

of  pur i f i ca t ion  di f f icul t ies,  t hey  were no t  characterized.Separation 
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o f  the  pigments was n o t  e f f i c ien t  by usual  chromatographic methods 

as HPLC and prepara t ive  TLC. To  o u r  knowledge, coun te r -cu r ren t  

chromatography has no t  been appl ied until now f o r  t h e  separation 

o f  carotenoids. Therefore, attempts t o  use t h i s  method were ca r r i ed  

o u t  and led t o  p u r e  compounds which were f u r t h e r  character ized 
as cochloxanthin and dihydrocochloxanthin by spectroscopic 

methods ( 2 ) .  

MATERIALS AND METHODS 

Appara tus .  Counter -cur ren t  chromatography was performed 

us ing  a hor izontal  f low- th rough planet cen t r i f uge  (3.41 w i t h  an  I t o  

Mult i - layer coi l  ( 5 )  (P.C. Inc., Potomac, MD, U.S.A.) equ ipped 'w i th  

a 2.6mm I.D. column. A LDC 

FL, U.S.A.) was used t o  pump t h e  solvents t h r o u g h  t h e  column. 

The  rotat ional  speed was 800 rpm. A manual sample in ject ion va lve  

(Lobar  columns accessories, Merck)  equipped w i th  a 10ml loop was 

used t o  in t roduce t h e  samples i n to  t h e  column. The  cont inuous 

mon i to r ing  o f  t h e  e luent  was achieved w i t h  a Shimadzu spectropho- 

tometer UV 120-02 opera t ing  a t  440nm in a lmm t h r o u g h  f low cel l  

and  t h e  f rac t ions  (20ml) were col lected w i t h  a LKB U l t r o r a c  7000 

f rac t ion  col lector. 

Mi l ton Roy Min i  pump (R iv ie ra  Beach, 

Reaqents. A l l  chemicals were analyt ical  grade. 

Preparat ion o f  samples. A methanol ex t rac t  o f  Cochlospermum 

tinctorium 

w i t h  petroleum e the r  then w i th  d r i e d  peroxide-free d ie thy l  e the r .  

T h e  d r i e d  d ie thy l  e ther  ex t rac t  was evaporated under  reduced 

pressure  and d i rec t l y  used f o r  t h e  CCC separation. T h e  e x t r a c t  

(500mg) was dissolved in l l m l  o f  a 1: l  m i x t u r e  o f  each phase, 

f i l t e r e d  a n d  lOml o f  this solut ion was loaded on  the column. 

was absorbed on  cellulose and  ex t rac ted  by percolat ion 

Separation procedure.  The  two phase solvent system was 

prepared by equ i l ib ra t ing  equal volumes o f  carbon te t rach lo r ide  and  

a methanol-water 4: l  mix tu re  in a separatory funne l .  A f t e r  phase 

separation, t hey  were degassed in an u l t rason ic  ba th .  The  lower 

phase used as s ta t ionary  phase was pumped in to  t h e  column a t  
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6ml/min . The  sample solut ion was in t roduced t h r o u g h  t h e  in ject ion 

p o r t .  As  ro ta t ion  began, t h e  upper  phase used as mobile phase was 

pumped in to  t h e  column a t  4ml/min. The  separations were per fo rmed 

a t  room temperature.  

Fract ionat ion monitor ing.  T h e  purity o f  t h e  f rac t ions  was 

checked by T L C  e i the r  on  si l ica ge l  using toluene-chloroform- 

methanol 5:4:1 as mobile phase o r  o n  RP-18 si l ica gel  us ing  

methanol-water 9: 1 as mobile phase. 

RESULTS AND DISCUSSION 

Figure 1 shows t h e  separation o f  t h e  two major carotenoids 
(cochloxanthin and  dihydrocochloxanthin ) f rom a c r u d e  d i e t h y l  

e ther  ex t rac t  o f  Cochlosperrmm tinctorium rhizomes. The  so lvent  

system was chosen o n  t h e  basis o f  t h e  pa r t i t i on  coeff ic ient  o f  t h e  

pigments in the  liquid phases. Par t i t ion  coeff ic ients were determined 

us ing  t h e  measurement o f  t h e  absorbance a t  440nm and T L C  on 

si l ica ge l  o r  RP-18 si l ica gel .  Chloroform-methanol-water m ix tu res  

were f i r s t  tes ted  but unsuccessful ly ; carbon te t rach lo r ide  was 

used instead o f  chloroform t o  obtain an acceptable pa r t i t i on  

coeff ic ient  value (1.1) and a sho r t  se t t l i ng  t ime o f  t h e  so lvent  pa i r .  

It was observed t h a t  t h e  use o f  a res t r i c t i on  connected a t  t h e  out let  

o f  t h e  column was essential t o  avoid bubbling in t h e  cel l  o f  t h e  UV 
detector, an  excessive elut ion o f  t h e  s ta t ionary  phase and t h e  

consecut ive rebalancing o f  t h e  system during t h e  run ( la rge  dens i t y  

d i f fe rence between t h e  solvent pa i r ) .  Un l i ke  usual  chromatographic 

methods as T L C  o r  HPLC, high-speed CCC was f o u n d  v e r y  

convenient f o r  t h e  e f f i c ien t  separation o f  t h e  pigments. T h e  

s t r u c t u r e  determinat ion by spectroscopic measurements o f  

cochloxanthin and  dihydrocochloxanthin was possible w i thou t  any  

f u r t h e r  pur i f i ca t ion  procedure.  Ev ident  advantages o f  h igh-speed 

CCC f o r  t h e  isolat ion on  a p repara t ive  scale o f  carotenoids a re  t h e  

high resolut ion w i th in  a s h o r t  t ime (120min) in t h e  d a r k  and t h e  

suppression o f  i r reve rs ib le  binding on adsorbents and o f  degradat ion 

o n  sol id supports.  
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Figure 1 .  Preparative CCC of the diethyl ether extract from 

Cochlospermum tinctorium rhizomes. Sample : 500mg o f  

the extract dissolved in lOml (5ml of each phase) ; 

solvent system : CCl4-CH30H-H20 (5:4: 1 ) ; 

stationary phase : CCI4 (lower phase) ; flow-rate : 

4ml/min ; column : 2.6mm I.D., 335ml capacity ; 

detection a t  440nm. 

1 - Cochloxanthin ; 2 - Dihydrocochloxanthin 
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