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by  tile free acid of glutamic acid and by acid glutamate.  These conclusions are suppor ted  by the 
work of L A N D U A ,  FUERST AND A~,VAPARA 2. The spot  of RF 0.35 is therefore not given by an ionic 
species of glutamic acid. 
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Aspartic acid gives similar results to glutamic acid which indicates tha t  the spot  of Rv 0.35 
is not due to the internal  lactam of glutamic acid (i.e. the pyrrolidone carboxylic acid). This was 
contirmed by tile failure to obtain a spot of RF o.35 after O.Ol .11 aqueous glutalnic acid had been 
boiled for 5 hours. Similarly o.o625 3I  glutamic acid in 6 N hydrochloric acid after being boiled 
for 5 hours  still gave a spot  of RF o.35 (see FOREMANa). 

I t  is clear from the experinlents  described above tha t  the results obtained by  BECK AND I;,BREV 
are caused by the high concentrat ions  of glutamic acid used and tha t  there is no interaction between 
the two amino acids. Two of the spots (RF o.22 and o.27) given by  high concentrat ions of glutamic 
acid are due to ionic species. The intensely coloured spot  of RF o.35 does not  represent  an ionic 
species of glutamic acid neither does it represent  the pyrrolidone carboxylic acid. An explanat ion 
for this spot  is tha t  there is interaction between the glutamic acid and the phenol. This interaction 
produces an essentially new compound possessing its own par t i t ion coefficient and moving inde- 
pendently.  The interact ion only occurs wi th  high concentrat ions of glutamic acid and it only occurs 
wi th  some solvents. Butanol-acetic acid gives results similar to those given by phenol but  in aqueous 
acetone bo th  high and low concentra t ions  of glutamic acid give single spots  of the same R F value. 
Usually for paper  ch roma tography  the concentra t ions  of glutamic acid used are such tha t  this inter- 
action wi th  solvents does not  occur. Full details of this work will be published later. 
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Infra-red dichroism of fibrous proteins 

The dichroic ratio of the NH (v) absorp t ion  band  at 3300 cm -1 is surprisingly low for mos t  
na tura l ly  occurring fibrous proteins  1,2. Similar measurements  of our  own show tha t  feather kerat in 
f rom goose quill rachis has a perpendicular  rat io of about  1.8:~, while a-kerat in from porcupine 
quill t ip has a parallel rat io of 1.5:1. The par t icular  specimens on which these measurements  were 
made  were shown by their  X-ray  diffraction pho tographs  to have good orientat ion as regards their  
more  crystalline regions. By contrast ,  a well oriented specimen of poly-benzyl-L-gIutamate prepared 
f rom m-cresol has been shown to give a parallel ratio of 15:1 a. I t  seems reasonable to suppose t ha t  
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t h e  s t r nc tu r e s  of po lypep t ides  and  p ro te ins  are a t  leas t  basical ly  similar ,  and  if th i s  is so, we still 
h a v e  to exp la in  t he  d i sc repancy  in t he  d ichro isms.  

\Ve h a v e  a l ready  sugges ted  t h a t  the  reason  for t he  lower va lue  in na tu r a l  p ro te ins  is t he  presence  
of a re la t ive ly  large c o m p o n e n t  which  absorbs  f rom 36oo-27oo cm 1 and  which  is non-d ichro ic  ~. 
Th i s  conclus ion was  first based  on t he  shape  of t he  abso rp t ion  enve lope  and  later  suppo r t ed  by  
ear ly  infra-red s tudies  i nvo lv ing  par t ia l  deu t e r a t i on  of proteins .  The  l a t t e r  work  was  carr ied ou t  
in col labora t ion wi th  R. BIRLEY, of t he  D e p a r t m e n t  of Text i le  I ndus t r i e s  of th i s  Unive r s i ty .  However ,  
t he  m e t h o d  used  had  the  d r a w b a c k  t h a t  the  spec imen  had  to be t r ans fe r red  f rom a d e u t e r a t i n g  
c o m p a r t m e n t  to the  inf ra- red  cell, where  it  was  dr ied over  l'2Oa. Both  du r ing  t r ans fe rence  and  
drying,  rega in  of h y d r o g e n  could t ake  place, so t h a t  t he  full effects of deu t e r a t i on  were no t  observed.  
A s imilar  difficulty ha s  been encoun t e r ed  by  HVIDT AND I.INDERSTROM-LANG 5. I t  h a s  now been 
aw)ided in nlore recen t  exper imen t s ,  and  some of t he  resu l t s  are g iven  here. 

Curve  A, Fig. r, shows  the  s p e c t r u m  of a fea ther  ke ra t in  sec t ion t h a t  h a d  been enclosed in 
a cell wi th  a drop of D 20  for 14 days ,  and  curve  B shows  the  s p e c t r u m  of the  s ame  sect ion af ter  
regain  of hyd rogen  followed by  d ry ing  over  P20,~,. The  difference be tween  the  two cu rves  gives t he  
absorp t ion  clue to the  h y d r o g e n  a t o m s  replaced ,by deu te r ium,  and  i t  is seen to cons is t  of a b road  
region s t r e t ch ing  from 3 6 o o - 2 7 o o  c m - L  Pola r i sa t ion  m e a s u r e m e n t s  show t h a t  th i s  absorp t ion  is 
no t  dichroic. 
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Fig. i. Inf ra- red  abso rp t ion  of fea ther  kera t in .  (A) In  con t ac t  wi th  D20 ;  af ter  14 days .  (B) After  
rega in  of h y d r o g e n  and  dried over  P~O 5. 

The  following k inds  of h y d r o g e n  m a y  be invo lved :  
(i) In  chemica l ly  b o u n d  wa te r  still r e m a i n i n g  in the  ke ra t in  af ter  d r y i n g  over  P2Ob. 
(2) A t t a c h e d  to oxygen  or n i t rogen  a t o m s  in s ide-chains .  These  h y d r o g e n  a t o m s  are rough ly  

equal  in n u m b e r  to the  pep t ide  hydrogens ,  and  owing to the i r  d ivers i ty  would be expec ted  to absorb  
over  the  whole spec t ra l  region in ques t ion .  

(3) Pep t ide  h y d r o g e n  a t o m s  which  can  be replaced by  d e u t e r i u m  t h r o u g h  con t ac t  w i th  DeO. 
P r o b a b l y  all t hese  t y p e s  are replaced to some  ex ten t ,  b u t  s epa ra t ion  of the i r  effects is no t  

easy,  and  will no t  be d iscussed  here.  
The  i m p o r t a n t  po i n t  is t h a t  the  observed  d ichro i sm of the  sha rp  res idual  N H  (v) b a n d  is a lways  

cons ide rab ly  h ighe r  in t h e  deu t e r a t ed  t h a n  in the  original  spec imens .  For  po rcup ine  quill a paral lel  
va lue  of 4 .5:1 ha s  been  ob ta ined ,  and  for fea ther  ke ra t in  a pe rpend icu la r  va lue  of 4 .8 : I .  Since 
only  a smal l  n u m b e r  of sect ions  have  been examined ,  f rom one spec imen  of each mater ia l ,  i t  is 
l ikely t h a t  t h i s  m e t h o d  m i g h t  e v e n t u a l l y  yield h igher  va lues  still. 

These  resu l t s  t e n d  to d i s coun t  one of the  o u t s t a n d i n g  a p p a r e n t  differences be tween  s y n t h e t i c  
po lypep t ides  and  na tu r a l  p ro te ins  and  t h u s  to suppo r t  c u r r e n t  theor ies  of p ro te in  s t ruc tu re .  Other  
mater ia ls ,  inc lud ing  collagen and  chit in,  h a v e  also g iven  in t e re s t ing  resu l t s  by  th i s  procedure .  A 
fuller a ccoun t  of the  i nves t iga t ion  is in p repara t ion .  
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