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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  
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both ends with glass plates. An 
opening over the length of the 
cylindrical wall was covered wi th  
a glass plate, after the vessel was 
filled to the rim. Since this cover 16 
was not  completely air-tight, 
the suspensions,  which were not  
able to respire vigorously, were 
possibly not  anaerobic. A weak 
monochromat ic  beam of variable 
wavelength for measur ing the 
changes in absorpt ion  traversed 
the length of the vessel. The actin- 
ic beam was incident on the side 
wall of the vessel. I l luminat ion of 
the suspension with a broad band  
in the blue caused a decrease in 
absorpt ion at  88o m/~,which was 
completely reversed in darkness.  
Fig. i shows that ,  for a suspen- 
sion of Rhodospirillum rubrum in 
water, the absorpt ion decreased 
roughly  linearly with light inten- 
sity up to a certain sa tura t ion  
value, while, for bacteria suspen- 
ded in a solution of o. 5 % peptone 
and o. 5 % NaC1, a change in ab- 
sorpt ion occurred only at inten- 
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Fig. I. The decrease in absorpt ion at 880 m ~  for Rhodo- 
spirillum rubrum strain 4 is plotted as a function of the in- 
tensi ty  of the exciting light, which occurred in a band between 
400 and 55 ° m H. The bacteria were centrifuged and sus- 
pended in tap  water  containing 0. 5 % NaC1 and 0. 5 % peptone 

plus 0. 5 °/o NaC1 respectively. 

sities at  which photosynthes is  p resumably  was saturated.  
The changes were measured at various wavelengths at a cons tant  intensi ty of actinic light, 

somewhat  lower than  needed to a t ta in  saturat ion.  These changes, when plotted as a function 
of the wavelength,  determine a difference spec t rum (Fig. 2). The long wavelength peak of this 
spec t rum occurs at approximate ly  the same wavelength as the m a x i m u m  of the type of bacterio- 
chlorophyll  called B 89 ol and thus  probably  is caused by a decrease of B 890 absorpt ion upon 
irradiation. This decrease can be considered to be caused either by complete disappearence at 
the m a x i m u m  of a small fraction of the bacteriochlorophyll  or by a small change in the absorpt ion 
spec t rum of the total  amount .  If the absorpt ion spect rum of a small fraction disappears com- 
pletely, then the decrease in absorpt ion of Rhodospirillum at 81o m/,  is too great to be caused 
exclusively by disappearance of B 890. Since previous evidence I suggested tha t  the infrared 
absorpt ion of Rhodospirillum was caused by B 890 only, the changes were though t  to be caused 
by  a small change in an appreciable fraction of B 890. Very recently, however, THOMAS, GOEDHEER 
AND KOMEN s found unexpectedly t ha t  t r ea tmen t  with acid decreased the absorpt ion at  800 m#  
somewhat  more than  tha t  of the major  maximum.  This suggested tha t  par t  of the absorpt ion  
at 800 m #  was caused by a trace of another  pigment,  perhaps B 8o0. Thus  pa r t  of the decrease 
at 81o m #  might  be caused by a disappearance of the minor absorpt ion m a x i m u m  of a small 
fraction of }3 890 and of the major  m a x i m u m  of a fraction of B 800. The observat ion of a pro- 
nounced decrease at  81o m/,  in the absorpt ion spect rum of Chromalium (Fig. 2), a species which 
contains a larger amoun t  of B 800 than  Rhodospirillum, suppor ts  the suggestion tha t  the peak 
at  81o m/,  is par t ly  caused by  13 800. The difference spec t rum in the visible of Rhodospirillum 
rubrum suspended in aerobic water  showed tha t  i l lumination produced an absorpt ion band at 
about  43 ° m/* 4. Also in anaerobic peptone, bu t  at actinic intensities far above tha t  needed for 
sa tura t ion  of photosynthesis ,  an increase in absorpt ion was found at 43 ° m/z which was super-  
imposed upon a decrease in absorpt ion which occurred already at lower intensities and indicated 
oxidat ion of a cytochrome.  

Since the increases in absorpt ion at 79 ° and 43 ° m/~ upon i l lumination are most  pronounced 
in oxidizing media 4,5, these increases are presumably  caused by  an oxidation. This oxidation 
might  be the removal  of the two hydrogen a toms from the fourth  pyrrole nucleus of bacterio- 
chlorophyll.  Trea tn lent  of a methanol  solution of bacteriochlorophyll  with ferric chloride oxidized 
bacteriochlorophyll  to a chlorophyllous p i g m e n t - - p o s s i b l y  bac t e r iov i r i d in - -wi th  major  ab- 
sorpt ion peaks in ether at  434 and 676 m#  (@% The blue m a x i m u m  corresponds fairly well 
wi th  the m a x i m u m  of the difference spectrum, bu t  the red m a x i m u m  differs about  i2o m[1 from 
the infrared peak in i l luminated bacteria. Such a shift might  well be caused by  the solvent:  
a shift  of I2O ml* was observed in the infrared m a x i m u m  of 13 890 in Chromatium upon extract ion 
with ether a, while the near  ultraviolet  m a x i m u m  is less affected. The absorpt ion m a x i m u m  of 
bacterioviridin in green bacteria is about  747 m/~, corresponding to a shift of 7 ° m #  (c[fl). 
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Fig. 2. Absorp t ion  and  difference spec t ra  for Rhodospirillum rubrum s t ra in  4 su spended  in t ap  
water ,  and  for an  aqueous  ex t r ac t  a of Chromatium s t ra in  D. The  difference spec t ra  are enlarged 
IO and  5 ° t imes  wi th  respec t  to the  absorp t ion  spectra .  The  spect ra l  changes  were b r o u g h t  a b o u t  
by  i l lumina t ion  wi th  an  i n t ens i t y  of 3 '  lO4 ergs/cm2 sec in the  region 400-55 ° m/z. The  locat ion 
of the  m a i n  infrared m a x i m a  of t he  var ious  bac ter iochlorophyl l  t ypes  is indica ted  by  arrows. 

The  change  in bac ter iochlorophyl l  in i l lumina ted  bac te r ia  was so far observed  only when  the  
cy toch rome  p i g m e n t  was  a l ready  in t he  oxidized s t a tO.  The  reduced cytochronle  m a y  reac t  so 
fas t  wi th  oxidized bac ter iochlorophyl l  t h a t  the  concen t ra t ion  of oxidized bacter iochlorophyl l  is 
too smal l  to be observable .  

These  obse rva t ions  sugges t  t he  following reac t ions :  
Exc i ted  bac ter iochlorophyl l  + X ----> oxidized bacter iochlorophyl l  (bacter iovir idine ?) + X H  

(pho tosyn the t i c  r educ tan t ) .  
Oxidized bac ter iochlorophyl l  + reduced  cy tochronle  + proton(s)  - -~  bacter iochlorophyl i  t- 

oxidized cy tochrome .  
I t  should,  however ,  be po in ted  out,  t h a t  th is  is no t  t he  only  possible  in te rpre ta t ion .  
W e  are indeb ted  to Mr. J. C. GOEDHEER for sugges t ions  helpful  in the  in t e rp re t a t ion  of 

t he  difference spec t rum.  
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