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The nature of cholesterol esters in human blood serum 

In  a previous s tudy  we described a chromatographic  method for separat ing cholesterol and its 
esters on paper  1. In  the present  paper  we repor t  about  our  fur ther  experiments  and applications 
of this method with biological material.  

The nature  of cholesterol esters of h u m a n  blood serum was invest igated by  several au thors  
and it was shown tha t  they  contain cholesterol combined with higher  fa t ty  acids, e.g. palmitic 
oleic and linoleic acid s. 

Paper chromatography 
A strip of \Vha tman ' s  No. 3 paper  (i6 × 24 cm) was dipped into a solution of ~o % paraffin oil 
in ether  (v/v). After the evaporat ion of the solute 200 y of cholesterol and its esters in chloroform 
were applied at the s tar t ing line (2 cm from one end of the paper). The ch roma tography  was 

. . . . .  carried by  ascending technique using the 
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system, acetic ac id-chloroform paraffin oil, 
65 : 25 : lo (v/v), as mobile phase. After i2-15 
h at about  I 8 - 2 o ° C  the mobile phase ran  
on to the bo t tom of the paper. The chro- 
ma tog ram was then removed and dried at  
7 0 - - I O O  ° C .  

Detection 
(i) The chromatogram was dipped into io % 
(w/v) phosphotungst ic  acid in ethanol and 
heated at about  i o o - i  IO ° C unti l  the purple 
spots developed (about 5 nfin). 
(2) The chromatogram was immersed into 

0/ 20 /o (v/v) sulphuric acid in acetic anhydride 
between two glass plates. In  about  20 min 
the green spots developed. 
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Fig. i. Paper  ch romatogram of cholesterol 
and cholesterol esters. Ascending chromatog-  
r aphy  as described. A: Blood serum:  CHM, 
mixture  of cholesterol esters with higher 
fa t ty  acids; CH, free cholesterol. B: Stan- 
dards:  CHS, CHP, CHO, cholesterol stearate, 
cholesterol palmitate,  cholesterol oleate; 
CHC, cholesterol capronate  ; CHB, cholesterol 
bu tyra te ;  CHA, CHF, cholesterol acetate, 

cholesterol formate;  CH, cholesterol. 

T A B L E  I 

2r~F V A L U E S  

Time:  z 5 h; solvent ]font: 20. 4 cm; temperature: z S - 2 o °  C 

Cholesterol o.65 Cholesterol capronate  0.22 
Cholesterol formate  0.40 Cholesterol palmitate  o. io 
Cholesterol acetate 0.40 Cholesterol s tearate  o. io 
Cholesterol bu ty ra t e  0.30 Cholesterol oleate o . i i  

Cholesterol esters were prepared according to P A G E  AND RUDY 3 o r  S W E L L  AND T R E D W E L L  4. 

Isolation o/cholesterol and its esters/rom blood serum 
2 ml of serum were mixed wi th  20 ml of e thanol /e ther  3 : i (v/v). The filtered ext rac t  was evapo- 
ra ted on a water  ba th  to dryness and the lipids were reextracted 4 t imes with 5 ml quant i t ies  
of light pet roleum (b.p. 40-60°). After the evaporat ion of light pet roleum the residue was dissolved 
in chloroform (0.2 ml). For  the paper  ch romatography  0.02 ml of this ext rac t  was applied to 
the paper.  
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Elution o/cholesterol and esters #ore paper chromatograms 

After  the  separa t ion  the  dr ied c h r o m a t o g r a m  was out  into s t r ips  i cm wide. The s t r ips  w(,re 
e lua ted  wi th  chloroform. After  s t a n d i n g  for 24 h a t  room t e m p e r a t u r e  with occasional  s t i r r ing  
the  L i e b e r m a n n - B u r c h a r d  reac t ion  was carr ied  out  in the  eluates.  F rom the  values  obtaine( l  it 
is possible to ca lcu la te  the  ra t io  of free cholesterol /esters .  The 
resul t s  are in good ag reemen t  wi th  those ob ta ined  in the  
q u a n t i t a t i v e  me thods  5 (Fig. 2). 
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Fig. 2. E lu t i on  of choles terol  es ters  and  free cholesterol  of 
h u m a n  blood serum from paper  ch roma tog ram.  A : cholesterol  

esters  ; B : free cholesterol .  

Fig. 3- Paper  c h r o m a t o g r a m  of 
h igher  f a t t y  acids in cholesterol  
es ters  of serum. Ascending  
c h r o m a t o g r a p h y  as described.  
A: S t anda rds  (from b o t t o m  of 
scheme upwards ) :  ~, pa lmi t i c  
and oleic acid;  2, l inoleic;  3, 
l inolenic.  B: H ighe r  acids of 
choles terol  esters  of h u m a n  
blood se rum:  i, pa lmi t i c  and 

oleic acid ; 2, linoleic. 

Pape r  c h r o m a t o g r a p h y  of h igher  f a t t y  acids i sola ted from choles terol  esters  was carr ied out  
on W h a t m a n ' s  pape r  No. 3 i m p r e g n a t e d  wi th  io  % paraffin oil in e ther  (v/v) and  acet ic  acid 
as mobi le  phase.  The spots  are deve loped  by  the  m e t h o d  of KAUFMANN AND NITSCH 6. As shown 
in Fig. 3 i t  can be pos tu l a t ed  t h a t  choles terol  esters  of h u m a n  blood se rum p r o b a b l y  con ta in  
pa lmi t ic ,  oleic and  linoleic acid. 

F u r t h e r  expe r imen t s  are in progress  and will  be pub l i shed  later .  
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Reversible changes in bacteriochlorophyll in purple 
bacteria upon illumination 

I l l u m i n a t i o n  was found to br ing  abou t  a revers ib le  change  in the  absorp t ion  s p e c t r u m  of a sus- 
pens ion  of purp le  bacter ia .  The change  was  measu red  by  means  of a sens i t ive  di f ferent ia l  spect ro-  
pho tomete r .  We  cons t ruc t ed  th i s  s p e c t r o p h o t o m e t e r - - p r e v i o u s l y  d e s c r i b e d l - - f o r  the  measure-  
m e n t  of smal l  changes  in the  absorp t ion  s p e c t r u m  of l i gh t - sca t t e r ing  suspens ions  upon  i l lumi-  
na t ion .  

The abso rp t ion  vessel  was a glass cy l inder  of 5 cm l eng th  and 2 cm diameter ,  sealed a t  


