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A Note on the Preparation of Cholesteryl Esters 
of Long-Chain Fatty Acids 

T 
H E  P I I Y S I O L O G I C A L  R O L E  O f  cholesteryl  esters of 
long-cha in  f a t t y  acids has received considerable  
a t t en t i on  since A]f in-Sla ter  and  co-workers (1) 

suggested  tha t  they  m a y  be involved in  essential  f a t t y  
acid t r a n s p o r t  and  metabol ism.  In  our  s tudies  of the 
metabol i sm of cholesterol and  i ts  esters in  re la t ion  to 
atherosclerosis,  i t  became necessary to p repa re  the 
esters in  modera te ly  la rge  quant i t ies .  

Var ious  workers have p r epa red  the cholesteryl  esters 
of s a tu ra t ed  f a t t y  acids by  r eac t ing  cholesterol wi th  
f a t t y  acids, the acid anhydr ides ,  or acid chlorides 
(2, 3).  The p r e p a r a t i o n  of the cholesteryl  esters of 
l m s a t n r a t e d  f a t t y  acids has been m a i n l y  ('onfined to 
the Cls series, viz . ,  oleie, l inoleic, and  l inolenie.  The 
ester if icat ion is effeeted u sua l l y  by  reac t ing  choles- 
terol  wi th  the a p p r o p r i a t e  acid chloride (2 ,3 ,4) .  The 
reac t ion  i nvo lv ing  cholesterol and  free f a t t y  acids is 
no t  a lways  feas ib le ;  i t  r equ i res  re la t ive ly  high tem- 
pe ra tu re ,  caus ing  the p roduc t i on  of some undes i r ab le  
s ide-products  t ha t  are difficult to remove. The meth-  
ods u s ing  acid a n h y d r i d e s  or acid chl<)rides also suffer 
f rom m a n y  d i sadvantages ,  viz . ,  they  are not readi ly  
avai lable  or are labor ious  and expensive  to prepare.  

I t  is the Imrpose of this  note to repor t ,  for the first 
time, a s imple and  conven ien t  p rocedure  f o r  the syn-  
thesis of eholesteryl  pa lmi t a t e  and  s teara te  by the 
wel l -known in te res te r i f lca t ion  react ion.  B y  reac t ing  
cholesteryl acetate and  the me thy l  esters of the appro-  
p r ia te  f a t t y  acids in  the presence of a su i table  cata- 
lyst ,  such as sod ium ethylate ,  ch romatograph ica l ly  
p u r e  cholesteryl  esters have been p r epa red  in  good 
yield.  

A typical  react ion was conducted  in  a 200-nil. 
l 'ound-bot tom flask as follows: 0.05-0.1 g. of sodimn 
e tby la te  was added to a m i x t u r e  of 4.3 g. (0.01 mole) 
of cholesteryl  acetate,  ob ta ined  by  aee ty la t ion  of the-  

lesterol pur i f ied  by b r o m i n a t i o n - d e b r o m i n a t i o n  I)roee- 
dure,  a nd  3.0 g. (0.01 mole) of m e t h y l  pa lmi t a t e  
(free f rom con taminan t s ,  as de t e rmined  by gas- l iquid  
c h r o m a t o g r a p h y ) .  The flask was hea ted  u n d e r  vac- 
u u m  (20-30 ram.) at  80=90~ for 1 hr. u n d e r  a sh)w 
s t ream of pu re  n i t rogen .  The reac t ion  m i x t u r e  was 
cooled and  washed wi th  pe t ro l eum ether  (30-60 ~ ) 
a nd  fi l tered to remove insoluble  mater ia l .  The fil- 
t r a t e  was evapora ted  to d ryness  u n d e r  vacuum,  and  
the cholesteryl pa lmi t a t e  was crys ta l l ized twice f rom 
acetone. Yield 4.6 g., re.I). 77-78~ I )~]D-  24.8 ~ in 
ch loroform (c 5.0). 

C h o l e s t e r y l  s t e a r a t e  (m.p.  81 .5-82.5~ [ a ] , -  
23.7 ~ in  chh)roforn, [(; 5.01) also was ob ta ined  in good 
yield. 

P a p e r  c h r o m a t o g r a p h y  of t he se  e s t e r s  b y  the  
method  of La ba r r e r e  et  al. (5) y ie lded single spots 
and  showed tha t  they were free f rom eholesteryl ace- 
ta te  or cholesterol. 

The preparat i<m and  proper t ies  of the eholesteryl  
esters of the C~s u n s a t u r a t e d  acids as well as arachi-  
donic and  other  longer-chain  f a t t y  acids and  the i r  
separat i(m by  t/hin-layer c h r o m a t o g r a p h y  are in llr()g- 
ress. Detai ls  will be pub l i shed  later .  
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�9 F a t s  a n d  O i l s  
COLOR RlqVERSION OF REFINED AND DEO'DORIZED SOYBEAN OIL. 
I .  ~PJ~'ECTS OP TEMpER&TURE~ AIIr AND LIGIIT ON THE COLOR 
REVERSION OF P~EI~INED SOYBEAN OIL~ AND A 5{E'PHO'D O~ ~ NIEAS" 

UIglNG COLOR I%EVERSION. Ichiro Harada, Yutaka Saratani, and 
Masao Ishikawa (Hohnen Oil Co., Ltd., Shimizu, Shizuoka- 
ken). Nippon Ndgei&agalcu Kaishi  34, 545-51 (1960). The 
darkening of refined vegetable oils (especially soybean oil) 
during keeping is called '~color reversion. ~ When deodorized 
soybean oil was kept at 20, 50, 75, or 100 ~ , color reversion 
occurred earlier at higher temperatures, and then promptly 
the color faded; howcver, the maximum color (expressed in 
red value by the Lovibond eolorimeter) was similar at 50- 
100 ~ The change of velocity of color reversion according to 
the temperature was very similar to the change of initial 
velocity of autoxidation of oil as expressed by peroxide value 
or oxygcn uptake. The color of decolorized (but not deodor- 
ized) oil was stable at 50 ~ and faded at 75 and 100 ~ (lnore 
rapidly at, 100~ When the deeolorized oil was beated at 180- 

685 

270 ~ , ttte color fqded more rapidly at higher tenq)eratures 
under reduced pressure, but it faded only slightly ill the air. 
Experiments about the influence of tile air showed that tile 
velocity of color reversion of deodorized oil depmlded on 
partial pressure of oxygen. Solar irradiation of decolorized 
and deodorized soybean oils produced irreversible color fading. 
The color reversion in the dark was specific to soybean oil. 
J]-. C~ENERAI, ASI'E(YPS O~0 ~ COLOR REVERSION AND THE RELATION 
BETWEEN COLOR BA,~VERSION AND TOCOPIIEROIJ CONTENTS. Ibid. 
551-8 (1960). Comparative experiments with some oils showed 
thqt cottonseed oil reverted ill color, but sunflower oil, rapeseed 
oil, and safflower oil (very similar to soybean oil in fatty aeid 
composition) were very stable with respect to color. Thus th,., 
substrate for color reversion was not in fatty acids but prob 
ably in nnsnponifiable matter. Soybean oil was exqmined as 
to the refining stages: deaeldified oil showed stable co]or, 
deeolorized oil showed a little reversion, but only deodorized 
oil showed appreciable color reversion. Thus heat treatment 
during deodorization had some relation with color reversion. 
The substrate for color reversion was resistant to alkali, ad- 


