
A B S T R A C T S  O F  P A P E R S  
M I N N E A P O L I S  F A L L  M E E T I N G  

A SYSTEM FOR D E S I G N A T I N G  THE CONFIGURATION OF 
O P T I C A L L Y  ACTIVE G L Y C E R I D E S  

C. C. LitchfieZd and Heavy Rakoff  

There  a re  fou r  possible  types  of optically ac t ive  g lyce r ides :  1- 
monog lyce r ide s ;  1 ,2-dig lycer ldes ;  1 ,3-dig lycer ides ;  and  t r ig lycer ides .  
F i s c h e r  and  B a e r  (Chore. Rev~. :  2 9 :  287, 1941)  h a v e  sugges t ed  
ru les  for  a s s i g n i n g  D and  L conf igura t ions  to 1-monoglycer ides  and  
1,2-diglycer ides .  No s imi l a r  ru les  have  been p roposed  for  ac t ive  
t r ig lyce r ides  and  1,3-diglycer ides .  

The  rectus and  sinister (R  and  S)  sys tem of C a h n  et al. (Ex-  
p e r i e n t i a  1 2 : 8 1 ,  1956)  can  be used  to des igna t e  the  conf igura t ions  
of all act ive  glycer ides .  T~pica l  R and  S a s s i g n m e n t s  are  shown.  
Since the  R and  S sys t em has  not  yet  achieved w i d e s p r e a d  use,  i t  
would  be usefu l  to m a k e  D and  L a s s i g n m e n t s  for  all optical ly 
ac t ive  glycerides.  Sugges t i ons  are  m a d e  for  adop t ing  the p r i o r i t y  
sequence  ru les  of the  R and  S sys tem to m a k e  D and  L ass ign-  
men t s  for  ac t ive  t r ig lyce r ides  and  1,3-diglyeerides.  This  a s su r e s  
m a x i m u m  compat ib i l i ty  be tween  the  two sys tems.  Simple ru les  a re  
p r e s e n t e d  for  a s s i g n i n g  the  conf igura t ion  of optical ly ac t ive  glycer-  
ides by  e i ther  sys tem.  
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OPTICALLY A C T I V E  TRIGLYCERIDES 

Rend Maisr and R. T. 11oIman 

The oil obta ined f r o m  f r u i t s  of the  Chinese  tal low tree,  Sapium 
.~ebifer.um, commonly  k n o w n  as  "S t i l l lng ia  oil ,"  is k n o w n  to be 
optical ly active.  The  oil also conta ins  a deca-2,4-dienoie acid  which  
cont r ibu tes  s t r o n g  u l t rav io le t  absorp t ion  to the  s p e c t r u m  of the  oil. 
The  gas- l iquid  c h r o m a t o g r a p h i c  ana lyses  of the  methy l  es ters  of the  
total  f a t t y  acids  revea led  8 %  u n u s u a l  f a t ty  ac ids  of m e d i u m  cha in  
l eng th  i nc lud ing  deca-2,4-dienoic acid. The oil i tself  h a d  a specific 
ro t a t ion  of - -6  ° in  ch lo ro fo rm bu t  the  methyl  es ters  of the  f a t t y  
acids  h a d  no act iv i ty .  :By th in- layer  and  co lumn c h r o m a t o g r a p h y  
two t r ig lyce r ide  f r ac t i ons  h a v e  been separa ted .  The  less polar ,  w i th  
an  R~ va lue  of common t r ig lycer ides ,  w a s  7 3 % ,  a n d  the  more  po la r  
one a m o u n t e d  to 2 2 %  of the total  oil. The less po la r  f r ac t ion  gave  
no ev idence  of  op t ica l  ac t iv i ty ,  u l t r a v i e l e t  absorp t ion  or  of the 
p resence  of a n y  u n u s u a l  f a t t y  acids.  The  m o r e  po la r  f rac t ion ,  on 
the con t ra ry ,  h a d  a specific ro ta t ion  of - -21  °, a m a x i m u m  at  268 
m~  a n d  all the  u n u s u a l  f a t t y  acids  of the £ntal oil. The  ex t inc t ion  
6f the  U.  ~ .  absorp t ion  a n d  the  optical  ac t iv i ty  w e r e  both  propor-  
t iona l  to the  content  of the  po la r  f r ac t ion  in  the  oil. The t r ig lycer-  
ides of the  po la r  f r ac t i on  w e r e  f u r t h e r  s e p a r a t e d  bv  c o u n t e r c u r r e n t  
d i s t r ibu t ion .  The  f o u r  f r ac t i ons  ob ta ined  showed  the same  specific 
ro t a t ion  as the s t a r t i n g  mater ia l ,  bu t  a difference in  the  d i s t r i bu t ion  
of the  fa t ty  acids.  An  a t t emp t  w a s  m a d e  to de t e rmine  the  pos i t ion  
of the  shor t -cha in  f a t t y  ac ids  by  m e a n s  of hyd ro lys i s  by  p a n c r e a t i c  
l ipase.  A few of the  shor t -cha in  f a t ty  ac ids  w e r e  isolated by  
p a r t i t i o n  c h r o m a t o g r a p h y  a n d  o ther  techniques ,  a n d  the i r  s t r u c t u r e  
investigated by  phys ica l  and  chemical  means ,  t~or c o m p a r a t i v e  pur -  
poses the  oil of Sebastiana lingustrina w a s  also inves t iga ted .  A 
s i m i l a r  f r ac t ion  exh ib i t ing  optical ac t iv i ty  w a s  isolated and  i ts  f a t t y  
ac id  composi t ion  de t e rmined .  
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D E T E R M I N A T I O N  OF THE GLYCERIDE STRUCTURE OF FATS : 

D I S T R I B U T I O N  OF I N D I V I D U A L  S A T U R A T E D  A N D  
U N S A T U R A T E D  ACIDS 

M. R.  S,abbaram an~ C. ~. Yonngs 

A method  wh ich  g ives  the  d i s t r ibu t ion  of s a t u r a t e d  and  un- 
s a t u r a t e d  f a t t y  acids,  involves  f r ac t i ona t ion  of the  t r ig lycer ides  into 
g r o u p s  on the bas i s  of total u n s a t u r a t i o n  by employ ing  chromatog-  
r a p h y  on a silicic ac id-s i lver  n i t r a t e  co lumn acco rd ing  to the  
me thod  of deYr ies .  The  glycer ide  composi t ion  of each f r ac t i on  is 
t hen  de t e rm ined  by  OLC of oxidized glycer ides .  

T h u s  l a rd  w a s  f r ac t i ona t ed  on the  silicic ac id-s i lver  n i t r a t e  co lumn 
into five f r ac t ions  (0-4  double bonds) .  Glycer ide  composition of 
each  of these f r ac t i ons  w a s  then  de te rmined ,  to give  quan t i t a t i ve  
a m o u n t s  of 24 g lycer ides  in  the fol lowing p r o p o r t i o n s :  OIL  6.0;  
ML2 0.7;  PL~ 2.4;  SL~ 0.6;  Oa 7.7;  M L O  1.1;  P L 0  11 .2 ;  S L 0  
4 .0 ;  P s L i  0 .3;  P S L i  0 .3;  M02 1.3; POe 24 .3 ;  S02 8 .7 ;P2L  1.2;  
P S L  2.2;  M20 0.1;  M P O  0.8;  P~O 5.4;  P S O  15 .6 ;  S~O 1.4;  MP2 
0 .2 ;  P s  0 .5 ;  P s S  1 .8 ;  P S I  2.2. (1~[, m y r i s t i c ;  P,  p a l m i t i c ;  S, 
s ~ a r i c ;  O, oleic;  L ,  I inoteic;  Li ,  I ino len ic ) .  Dup l i ca t e  ana lys i s  
a g r e e d  to w i t h i n  - - 0 . 5 % .  The  f a t t y  acid  composi t ion  calculated 
f r o m  the gIycer ide  composi t ion  ag reed  to w i t h i n  - - 0 . 5 %  wi th  tha t  
of the  o r ig ina l  lard .  

T h i s  app roach  p rov ides  a n e w  bas i s  for  the  eva lua t ion  of the  
g lycer ide  types  in  n a t u r a l  f a t s  and  for  the  f i rs t  t i m e  p e r m i t s  the 
q u a n t i t a t i v e  de t e r m ina t i on  of g lyeer ides  of myr i s t i c ,  palmithc, s tear ic ,  
elsie,  l inoleic and  l inolenic  acids.  
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E X P L O I T A T I O N  OF THE SELECTIVITY OF V A R I O U S  

CHROMATOGRAPHIC T E CH NI Q UE S FOR THE STUDY 
OF THE TRIGLYCERIDE S T R U C T U R E  OF 

N A T U R A L  FATS 
M. J. McCarthy and A. Kuksi~ 

The s epa ra t i on  of n a t u r a l l y  o c c u r r i n g  t r i g lyce r ide  m i x t u r e s  on 
the  bas i s  of e i ther  molecu la r  weight ,  polar i ty ,  or  a d s o r b e n t  affinity 
by such  methods  as  gasd iquid ,  l iquid-l iquid,  and  th in- layer  chro- 
m a t o g r a p h y ,  respect ive ly ,  r a r e l y  resu l t s  in  f r a c t i o n s  r e p r e s e n t i n g  
p u r e  t r ig lycer ides .  F a r t h e r m o r e :  mos t  of the  f r a c t i o n s ' ~ b t a i n e d  are  
too complex for  de ta i led  s t r u c t u r a l  analyses .  An i n t e g r a t e d  sys tem 

u s i n g  all th ree  of these techniques  for  a sequent ia l  f r a c t i ona t i on  and  
isolat ion of t r ig lyce r ido  g roups  of p rogress ive ly  d e c r e a s i n g  com- 
plexity, however ,  whi le  no t  y ie ld ing  s ingle  glycer ides ,  can  p rov ide  
p rac t i ca l  i n f o r m a t i o n  for  the a s s i g n m e n t  of s t ruc tu re s .  Since tile 
p robabi l i ty  of some components  ove r l app ing  in all three  sys tems  is 
ve ry  s m a l l  a p r u d e n t  appl ica t ion  of these  techniques  affords  tri-  
g lycer ide  g r o u p s  tha t  can  be ana lyzed  m e a n i n g f u l l y  by enzymat i c  
methods,  and ,  in m o s t  cases, can  lead to a complete a s s e s s m e n t  of 
the t r i g lyce r ide  s t r u c t u r e  of the  mix tu re .  

F o r  an  e x a m i n a t i o n  of the scope of th is  i n t e g r a t e d  ana ly t ica l  
system, selected syn the t ic  and  n a t u r a l l y  o c c u r r i n g  t r i g lyce r ide  mix-  
tu res  were  used_ as models.  The success  of the sys tem res t s  u p o n  
accura te  q u a n t i t a t i v e  d e t e r m i n a t i o n  of the f a t t y  acids  and  tri-  
g lycer ides .  
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U S E  OF R U B B E R  COLUMNS FOR THE CHROMATOGRAPHIC 
S E P A R A T I O N  OF TRIGLYCERIDES A N D  OTHER 

N O N - P O L A R  COMPOUNDS 
J. R. Trowbridge, A. B. 11errick, and R. A. Bc~uman 

Some appl ica t ions  of r u b b e r  p o w d e r  as a s t a t i o n a r y  phase  in  the  
c h r o m a t o g r a p h i c  s e pa r a t i on  of re la t ive ly  non-polar  compounds  h a v e  
been explored.  Ev idence  of a subs t an t i a l  degree  of s epa ra t ions  of 
t r i g lyce r ide  components  in coconut  oil and  l inseed oil w a s  obta ined 
u s i n g  a m i x t u r e  of me thano l  a n d  acetone as the  mobile phase .  Other  
s epa ra t ions  m a d e  inc lude  a) t r l l a u r i n  f r o m  mono and  d i l aur in ,  
b)  i n d i v i d u a l  methyl  es ters  of coconut  f a t ty  acids  f r o m  a m i x t u r e  
of esters,  a n d  c) t e rpenes  f r o m  other  cons t i tuen ts  of 0 i l  of Pet i t -  
g r a in .  A con t inuous  r e c o r d i n g  d i f ferent ia l  r e f r a c t o m e t e r  was  used  
to observe  changes  in  composi t ion of the  e luent  s t r eam,  p r o v i d i n g  
an  i m m e d i a t e  record  of ~he degree  of s e p a r a t i o n  achieved.  
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A N A T U R A L L Y  OCCURRING A L L - C I S  6,9,12,15- 

OCTADECATETRAENOIC ACID I N  P L A N T  OILS 
B. M. Craig and M. K.  Bh~tty 

Oil ex t r ac ted  f r o m  f resh ly  g r o u n d  seed of Onesmod"um occidentals 
conta ins  9-oleic, 9,12-llnoleic, 6,9,12-1inolenic, 9,12,15-1inolenic, 6,9,- 
:12,15-octadecatetraenoic  and  11-eicosenoic as u n s a t u r a t e d  f a t t y  acids.  

C o l u m n  c h r o m a t o g r a p h y  employ ing  silicie ac id-s i lver  n i t r a t e  and  
oxida t ion  w i t h  p e r m a n g a n a t e - p e r i o d a t e  w a s  used  in con junc t ion  w i t h  
gas  l iquid  c h r o m a t o g r a p h y  to confi rm the s t r u c t u r e s  of the  un-  
s a t u r a t e d  acids .  Oils ex t rac ted  f r o m  o ther  members of the  Borag i -  
naceae  f a m i l y  also con ta in  the  6,9,12-1inolenic and  oc tadeca te t raenoic  
acids.  

7 
THE P O L Y U N S A T U R A T E D  ODD-NUMBERED ACIDS OF 

M U L L E T  (MUGIL C E P H A L U S )  
N. Sen and 11. Schlenk 

Mullet  oil con ta ins  more  t h a n  2 5 %  s t r a igh t - cha in  odd-numbered  
f a t t y  acids .  Odd- and  even-numbered components  of cha in  lengths  
Cr~ to C~o w e r e  isolated and  the i r  s t r u c t u r e  de te rmined .  The  
v i n y l m e t h a n e  r h y t h m  p reva i l s  in  all p o l y u n s a t u r a t e d  acids.  M a n y  
of the  homologous  acids  h a v e  the i r  double bonds  in  ident ica l  posi- 
t ions  w h e n  count ing '  f r o m  the oarboxyI g roup  as, for  example ,  
A 9, ~ - -  a n d  Ad. 9, 12__C1~, --ClO, --C~7, and  - -Cls  acids.  Compar i -  
son of double bond  sys tems  s h o w s :  t h a t  the p rox ima l  s t r u c t u r e  
has  g r e a t e r  in f luence  t h a n  the  t e r m i n a l  s t r u c t u r e  in  the b iosynthes i s  
of the  u n s a t u r a t e d  odd-numbered  ac ids ;  t h a t  cha in  l eng th  Cx* and  
Cls wi th  doable  bonds  in pos i t ion  9 a re  crucia l  for  the  synthes i s  
of f a t t y  ac ids  by  e longat ion  and  d e s a t u r a t i o n ;  t h a t  cha in  l eng th  
C15 and  Cle w i t h  double bonds  in  posi t ion 9 can  be d e s a t u r a t e d  
bu t  t h a t  t hey  a re  no t  a sui table  p r e c u r s o r  for  the  h i g h e r  poly- 
u n s a t u r a t e d  f a t t y  ac ids  found  in mullet .  

I t  is no t  k n o w n  wh ich  o r g a n i s m s  pa r t i c ipa t e  in  the syn thes i s  
of these acids .  Therefore ,  a more  gene ra l  c lassif icat ion wh ich  b r i n g s  
all acids  of mul le t  oil into a r a t i ona l  o rder  is of va lue  for  w o r k i n g  
hypotheses  bu t  i t  can  no t  c la im the p red ic t ive  va lue  wh ich  the  
t r ad i t i ona l  c lass i f icat ion of oleic, linoleic, etc., fami l ies  has .  

- - 8 - -  
THE P R E P A R A T I O N  OF C14-LABELED P O L Y U N S A T U R A T E D  

PATTY ACIDS FROM OCHROMONAS D A N I C A  
J. L.  Gellerman and t t .  Schlenk 

P o l y u n s a t u r a t e d  f a t t y  ac ids  labeled w i t h  C t4 a re  of in t e re s t  for  
metabol ic  s tudies .  The  protozoa Ochromonas danica is r i ch  in  
linoleic, l inolenie,  e~eosatrienoie, a r a c h i d o n i c  a n d  docosapentaenoic  
ac ids  and ,  therefore ,  w a s  elmsen as  o r g a n i s m  to i nco rpo ra t e  C ~ into 
the  l ipide. P r e l i m i n a r y  w o r k  w i t h  Ochromonas daniea showed  tha t  
the  p e r c e n t a g e  of p o l y u n s a t u r a t e d  acids  inc reases  w i t h  age, t h a t  the i r  
specific a c t i v i t y  is  r e la t ive ly  h ighes t  by a d d i n g  the  Cl~-acetate at  the  
b e g i n n i n g  of g rowth ,  a n d  tha t  both chemical  and  r ad ioac t i ve  yields  
a re  affected by  the  a tmosphe r i c  condi t ions  imposed  on the  g r o w i n g  
cul tures .  B y  choqsing a p r o p e r  combina t ion  of these  va r i ab le s  we  
obta ined 2.1 g f a t t y  es ters  f r o m  12 l i ters  of media .  The  specific 
ac t iv i ty  of t he  mixed  es ters  w a s  1.2 )4 107 c t s / m i n / m g ,  wh ich  
r e p r e s e n t e d  a 2 1 %  yield of the  r a d i o a c t i v i t y  fed. An  add i t iona l  6 %  
was r ecove red  in  the  nonsapouif iable~.  

P o l y u n s a t u r a t e s  a m o u n t e d  to about  5 0 %  of the  total  f a t ty  
es ters .  F o r  d e t e r m i n i n g  re la t ive  r a d i o a c t i v i t y  of es ters  in  the  mix-  
ture ,  a conven ien t  method  w a s  developed u s i n g  1 m g  of sample  
for  s e p a r a t i o n  by GLC,  collection a n d  sc int i l la t ion c o u n t i n g  of the  
peaks ,  l%esults by  th is  me thod  s h o w e d d h a t  the  level ~f r a d i o a c t i v i t y  
in  d i f fe ren t  es te rs  va r i ed  by ~ fac to r  of no t  more  thaws 3. P a l m i t a t e  
w a s  the  lowest ,  whi le  the  p o l y u n s a t u r a t e s  were  h i g h e r  and  s imi l a r  
tO. each other .  

The  es te rs  can  be s e p a r a t e d  on p r e p a r a t i v e  scale by L L C  a n d  
GLC:  I n  u s i n g  i n d i v i d u a l  es ters  fo r  s t u d y i n g  metabol ic  in ter -  

( C o n t i n u e d  o n  p a g e  1 4 )  
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Abstracts of Papers... 
( C o n t i n u e d  f r o m  p a g e  9 )  

convers ions  one h a s  to keep in m i n d  t h a t  the  d i s t r i bu t ion  of 
r a d i o a c t i v i t y  in  the  cha in  m a y  be uneven .  W o r k  t o w a r d  a mic ro  
method  to de t e rmine  th i s  is u n d e r w a y .  
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S E P A R A T I O N  O F  CIS A N D  T R A N S  F A T T Y  A C I D  E S T E R S  B Y  

A R G E N T A T I O N  W I T H  A C A T I O N  E X C H A N G E  R E S I N  

E.  A .  Emkerb  C. R .  Scholfielg, and  J5 r. J .  P a t t o n  

IVfethyl oleate and  methy l  elaidate,  as well  as o ther  monoene  c/s 
end  t rans  i somers  of f a t t y  esters ,  s epa ra t e  qu ick ly  a n d  convenient ly  
by p r e p a r a t i v e  c h r o m a t o g r a p h y  in  which  a s i l ve r - sa tu ra t ed  ion- 
exchange  r e s i n  is need.  S e p a r a t i o n s  are  based on dif ferences  in  
s tabi l i t ies  of the  silver-olefin complexes.  Recover ies  of be t ter  t h a n  
9 5 %  were  made ,  and  p u r e  t rans  and  eis monoene  f r ac t ions  w e r e  
collected. Th i s  method  w a s  also used  to s e p a r a t e  s a t u r a t e s  f r o m  
c~s and  t rans  monoenes .  111 s e p a r a t i n g  the  eis,tr~na-,cis,eis-, a n d  
trans,tra/ns-9,12-octadecadienoates,  t he  cis,trans- a n d  tr@ns,trarts. 
d ieaes  were  eluted s ingly,  bu t  the  eis,cis-diene i somer  r e m a i n e d  on 
the column. 
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P R E P A R A T I O N  OF 9 , 1 5 - O C T A D E C A D I E N O A T E  I S O M E R S  

R.  O. But ter f ie ld ,  C. R .  Scholfield, and H .  J .  D u t t o n  
Linolen ic  ac id  w a s  r educed  w i t h  hyd raz ine  to p roduce  a m i x t u r e  

co n t a in ing  a m a x i m u m  of dienoic  acids.  Af t e r  me thy la t ion  th is  
m i x t u r e  w a s  s epa ra t ed  into t r ienoic ,  dienoic, monoenoic ,  a n d  satu-  
r a t ed  es ters  by  c o u n t e r c u r r e n t  d i s t r ibu t ion  ( C C D )  w i t h  acetoni t r i le  
and  hexane .  The  dienoic  es ter  f r ac t i on  w a s  f u r t h e r  f r ac t i ona t ed  
by CCD w i t h  methanol ic  s i lver  n i t r a t e  and  hexane  to s epa ra t e  p u r e  
cis,cis-9,15-octadecadienoate and  the  equ imix tu re  of cis,cis-9,12- and  
12,15-octadecadienoates .  

Fo l lowing  i somer iza t ion  of the  cis,cis-9,15-octadecadienoate w i t h  
selenium, the  geomet r ic  i somers  w e r e  f r ae t iona ted  by  CCD w i t h  
metbanol ic  s i lver  n i t r a t e  a n d  hexane .  P u r e  t rans , t rans  end  p u r e  
cis,cis i somers  wm'e  isolated,  as w~ll as  an  un re so lved  m i x t u r e  of 
cis, t rans  and  trans,cis  isolners. Ti~te cha rac te r i s t i c s  of these  isomm's  
and  re la ted  compounds  a re  compared  as de t e rmined  by CCD, in f r a -  
r ed  absorpt ion ,  and  cap i l la ry  gas- l iquid  ch roma tog raphy .  
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B I O A S S A Y  OF L I P I D S  

A Mot ion P ic ture  produced  by O. S. Pr ive t t  and  M.  L .  B l a n k ,  
The Ho~'mel Ins t i tu te .  Presen ta t ion  and comments  by O. S. Pr ive t t .  
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D E T E R M I N A T I O N  OF T H E  G L Y C E R I D E  S T R U C T U R E  OF F A T S :  

G A S  L I Q U I D  C H R O M A T O G R A P H Y  (GLC)  O F  
O X I D I Z E D  G L Y C E R I D E S  

C. G. ~ o u n g s  and  M. R .  S u b b a r a m  

A method  h a s  been developed for  the d e t e r m i n a t i o n  of g lycer ide  
composi t ion of n a t u r a l  fa ts ,  wh ich  involves  ox ida t ion  of the  f a t  by 
p e r m a n g a n a t e - p e r i o d a t e ,  es ter i f ica t ion  of the  oxidized glycer ides ,  and  
subsequen t  GLC u s i n g  a f lame ionizat ion detector.  Quan t i t a t i ve  
analyses ,  r e q u i r i n g  abou t  4 h r  and  20 m g  of sample  a re  repor ted.  
The  method  g ives  the  d i s t r i bu t ion  of i nd iv idua l  s a t u r a t e d  acids  
w i th in  the glycer ides .  Glycer ide  composi t ion of fou r  vegetable  oils 
has  been de t e rm ined  u s i n g  the above procedure .  
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T H E  T R I G L Y C E R I D E  C O M P O S I T I O N  OF C U P H E A  M I N I A T A  
S E E D  F A T  

C. Litchfield,  Margare t  Farquhar ,  and R ~ y m o n d  Reiser  

The t r ig lyce r ides  of Cuphea  miniat~  ( ea r .  F i re f ly )  seed f a t  
were  s e p a r a t e d  acco rd ing  to the  n u m b e r  of double bonds  pe r  
molecule u s i n g  p r e p a r a t i v e  th in  layer  c h r o m a t o g r a p h y  on A g N 0 3  
i m p r e g n a t e d  silicic acid. The  recovered  f r ac t ions  w e r e  q u a n t i t a t e d  
u s i n g  the ch romot rop ic  ac id  p rocedure .  Each  f r ac t i on  w a s  a]so 
analyzed by  gas- l iquid  c h r o m a t o g r a p h y  for  molecu la r  we igh t s  of 
the t r ig lycer ides  p r e sen t  a n d  for  f a t ty  acid  composi t ion.  The  
t r ig lyce r ide  composi t ion of the total  fa t  w a s  ca lcula ted  f r o m  
these  resul t s .  

S ince  Cuphea  mi~i~ta seed f a t  con ta ins  ove r  8 4 %  decanoic  
acid, i t  w a s  expected t h a t  each t r ig lyee r ide  molecule would  con- 
t a in  at  least  two molecules of deeanoic  acid. Resul t s  showed 
this  to be genera l ly  t rue,  bu t  severa l  m ino r  component  t r ig lycer ides  
no t  c o n f o r m i n g  to this  p a t t e r n  w e r e  also found .  
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P A N C R E A T I C  L I P A S E  H Y D R O L Y S I S  OF T R I G L Y C E R I D E S  B Y  

A S E M I M I C R O  T E C H N I Q U E  

F. E .  L u d d y ,  R .  A .  Bar ford ,  S.  F.  Herb ,  
and  R .  W .  R iemenschne ider  

The pos i t ional  specif ici ty of p a n c r e a t i c  l ipase h a s  been uti l ized 
by  some i n v e s t i g a t o r s  in  s tud ies  on g lycer ide  composi t ion  and  
s t r u c t u r e  of fa ts .  The  pub l i shed  methods  for  l ipase hydro lys i s  a re  
des igned  for  500 m g  or  more  of t r ig lycer ides ,  a s eve re  res t r i c t ion  
for  i t s  use  w i t h  smal l  f r ac t i ons  obta ined in c h r o m a t o g r a p h i c  sepa- 
r a t ions  of fa ts .  The p r e s e n t  p a p e r  descr ibes  an  adap t a t i on  sui table  
for  2 5 - 5 0  m g  of sample .  The  reac t ion  products ,  i.e., f a t t y  acids,  
d ig lycer ides ,  monoglycer ides ,  a n d  u n r e a c t e d  t r ig lyee r ides  w e r e  sepa- 
r a t ed  and  r ecovered  by th in - l aye r  c h r o m a t o g r a p h y .  T h e  f a t t y  acid  
composi t ion of each w a s  de t e rmined  by GLC.  E v i d e n c e  obta ined 
ind ica tes  tha t  d i f fe ren t  acyl  g r o u p s  v a r y  s o m e w h a t  in  r a t e  of hydrol-  

ySiS and  tha t  r eac t ion  condi t ions  affect  no t  only the  over-all  r a t e  
b u t  also the ex ten t  of posi t ion s h i f t i n g  of the  f a t t y  acids.  The  d a t a  
conf i rm tha t  to a l a rge  extent  the  f a t t y  ac ids  of the  monoglycer ides  
a re  r e p r e s e n t a t i v e  of those in  the  2-posit ion of the t r ig lycer ide .  
P rec i se  quan t i t a t i ve  i n t e r p r e t a t i ons  of g lycer ide  s t r uc tu r e s  based  on 
these  acids, however ,  are  open to quest ion.  

15 
T H E  U S E  OF M I C R O C H R O M A T O P L A T E S  F O R  T H E  

Q U A N T I T A T I V E  T L C  A N A L Y S E S  OF T I S S U E  
P H O S P H O L I P I D S  A N D  N E U T R A L  L I P I D S  

J.  J .  Pei fer ,  R .  Mue s ing  and  F.  Janssen  

Microchromatop la tes ,  p r e p a r e d  by  " d i p p i n g "  l an te rn  or  microscope  
sl ides into d i spe r s ion  m i x t u r e s  of si l icic acid, h a v e  p r o v e n  to be 
mos t  useful  for  the  r a p i d  qua l i t a t i ve  th in- layer  c h r o m a t o g r a p h i c  
( T L C )  ana lyses  of l ipids.  D u r i n g  the  las t  two years ,  this  me thod  
h a s  been extended to the  q u a n t i t a t i v e  T L C  ana lyses  of the  m a j o r  
phospbol ipid  and  n e u t r a l  l ipid components  isolated f r o m  the  cardio- 
v a s c u l a r  t i ssues .  The  mic roch roma top la t e s  a re  p repa red ,  the  samples  
appl ied a n d  f r ae t i ona t ed  and  the  m a j o r  phosphol ip id  f r ac t i ons  a re  
chemical ly  ana lysed  w i t h i n  the  t i m e  t h a t  is usua l ly  r equ i r ed  for  
the p r e p a r a t i o n  of the  l a rge r  coated chromatopla tes .  By  the combi- 
na t ion  of chemical  analyses ,  the  use  of i n t e r n a l  s t a n d a r d s  and  gas  
l iquid  c h r o m a t o g r a p h i c  ( G L C )  techniques ,  the  molecular  d is t r ibu-  
t ion of f a t ty  acids  in  specific l ipid es ters  a re  convenient ly  deter- 
m i n e d  fol lowing the  isolat ion of components  f r o m  the micropla tes .  

Th i s  modified T L C  technique  is p a r t i c u l a r l y  su i ted  to the  rou t ine  
a n d  mul t ip le  ana lyses  of specific ac t iv i t ies  of t i ssue  l ipide labeled 
w i t h  carbon-14 and  phosphorus-32 .  

The  appl ica t ion of these t echn iques  to the quan t i t a t i ve  T L C  
ana lyses  of t i s sue  l ipide f rom expe r ime n t a l  a n i m a l s  will  be Hlustrated.  
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Q U A N T I T A T I V E  A N A L Y S I S  OF L I P I D S  B Y  T H I N - L A Y E R  

C H R O M A T O G R A P H Y  
M. L .  B l a n k ,  J .  A.  Sc£m4~ a~d~ O. ~q. Prgvett  

A procedure  is  desc r ibed  for  the  q u a n t i t a t i v e  ana lys i s  of neu t r a l  
a n d  phosphol ip ids  by  th in- layer  c h r o m a t o g r a p h y  ( T L C )  employ ing  
densitomet.ry.  Whe c h r o ~ t o . p l a t e s  a r e  p r e p a r e d  wi th  the  u s u a l  
so lvent  sys tems .  T h e  spots a r e  calarred u n d e r  s t a n d a r d  condi t ions  
and  analyzed wi th  a Photovol t  Corp.  dens i tome te r  equipped w i t h  
a special  s tage  de s igned  fo r  ho ld ing  20 )< 20 cm ehromatopla tes .  
E a c h  spot  on the  chromato~plate give~ a p e e k  of dens i ty  va lues  
wh ich  is u sed  for  q u a n t i t a t i v e  ana lys i s .  

Rad ioac t i ve  l ipide a re  ana lyzed  by a u t o r a d i o g r a p h y  by the  
dens i tome t ry  of r a d i o g r a m s  of chromopla tes  developed f r o m  X - r a y  
films. 

The  prec is ion  of the  method  is d e m o n s t r a t e d  on model  m i x t u r e s  
of menu-,  di- and  t r ig lycer ides ,  ne u t r a l  a n d  phosphol ipids  and  C z4 
labeled lipide. 

Resu l t s  of the ana lys i s  of severa l  samples  of r a t  l i ve r  l ipide 
compared  closely to those obta ined by sil icic acid  column chroma-  
t o g r a p h y .  
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B I S G L Y C E R I D E - E T H E R S .  T H E  I N T E R M E D I A T E S  OF 

A C Y L  M I G R A T I O N  

D m y t r o  Bq~chnea 

The  invest, iga t ion  of a.cyl m i g r a t i o n  in  par t i a l ly  acyle ted  glyc- 
e r ides  has  revea led  t im f o r m a t i o n  of b isg lyeer ide-e thers  p r io r  to 
the  acyl mig ra t ion .  Thus ,  the  acyl  m i g r a t i o n  is seen as  a conse- 
quence  of the  hydro lys i s  or  c leavage  of the  e ther  l inkage,  which  
connects  two glycerol  moieties.  

I n  an  a t t emp t  to demons t r a t e  th is  obse rva t ion  more  decisively,  
an  optically ac t ive  (D-1 ,2 -d i s t ea roy lg lyce ry l ) - (D- l ' , 2 ' - i soprop~ l idene -  
g lycery l ) -3 ,3 '  e ther  w a s  synthesised,  a n d  submi t t ed  to ac id  hydroly-  
sis.  The q u a n t i t a t i v e  yield of the hydro lys i s  p roduc t  w a s  identif ied 
as  L - l -monos t ea r in .  On recrys ta l l i za t ion  th is  g a v e  8 5 %  yield of 
theory,  of p u r e  L~l -monos tear in ,  l a i D - - 3 . 6  °, and  on t i t r a t ion  wi th  
per iod ic  acid a s sayed  1 0 0 %  for  the  exis tence  of v ic ina l  hydroxyl  
g roups .  The  inve r s ion  of the  dex t ro ro t a to ry  (D-1,2-distearoyI-  
glyceryl  ) - (D- l ' , 2 ' - i sop ropy l ideneg lyce r  yl) -3 ,3 ' -e ther  to levoro ta tory  
L - l - monos t ea r i n  is due  solely to the  aeyl  mig ra t ion ,  which is d i rected 
by the posit ion of t he  ether  l i n k a g e  ~ l i c h  connects  two glycerol  
moiet ies .  

Moreover ,  L-1 m o n o s t e a r i n  w a s  conver ted  to L-1 ,2-d is tear in  
a n d (L-1 ,2 -d i s tea roy lg lycery l ) -  (L- l ' , 2 " - i sopropy l ideneg lyce ry l ) -3 ,3 '  
e ther .  T h i s  e ther  h a s  been r e v e r t e d  by aeyl  m i g r a t i o n  to the  
o r ig ina l  D- form of 1-monostear in .  

P u r t h e r m o r e ,  by synthes is  of (L- l -benzyl -2-s tearoylg lyceryl )  - 
(D- l ' ,2 ' - i sopropyl ideneglycery l ) -3 ,3P-e ther ,  a n d  then  hydro lys i s  of 
t he  e ther  l i nkage  L - l - m o n e s t e a r i n  w a s  obta ined.  The hydro lys i s  of 
of the e ther  l i n k a g e  w i t h  the  s imu l t aneous  acyl  sh i f t  f r o m  2- to 
3 '-posit ion,  c o n v e r t i n g  the  D-1,2- isopropyl ideneglyceryl -moie ty  to L-1- 
monos tea r in ,  offers  the  unequ ivoca l  expe r imen ta l  evidence  tha t  acyl  
m i g r a t i o n  in pa r t i a l l y  acyla ted  g lycer ides  is an  in t r amolecu Ia r  acyI 
e x c h a n g e  be tween  two  glycerol moie t ies  w i t h i n  the b isglycer ide-e ther  
molecule.  T h i s  is in  con t ras t  to the  concept  p roposed  by E m i l  
F i scher ,  and  genera l ly  accepted,  in  w h i c h  a r e a r r a n g e m e n t  w i t h i n  
a s ingle  g]ycer ide  molecule p r oceed ing  v i a  a cyclic or thoester  in ter -  
media te ,  w a s  postula ted .  
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S O M E  L I N S E E D  E S T E R S  OF M E T H Y L  a - D - G L U C O P Y R A N O S I D E  

P R E P A R E D  B Y  U S I N G  T H E  M E T H O X Y C A R B O N Y L  
B L O C K I N G  G R O U P  

E.  J .  D~ f~k  ~nd~ W .  3". De  Jur i s t s  

Three  possible me thoxyca rbony l  es ters  of methyl  4,6 0-benzyl ideue-  

( C o n t i n u e d  o n  p a g e  1 8 )  

1 4  J .  A~V~. OIL C/[EM:ISTS' SOC., SEPTEMBER 1963 (VOL. 40 )  



Abstracts of Papers 
( C o n t i n u e d  f r o m  p a g e  1 4 )  

a -D-glucopyranos ide  h a v e  been synthesized.  The  2-O-methoxycar-  
bonyl d e r i v a t i v e  ( I )  was  m o r e  r eac t ive  t h a n  the  3-O-methoxy- 
carbonyl  d e r i v a t i v e  ( I I ) .  T r e a t m e n t  of t he  2 ,3 -dL0-methoxyca rbony l  
compound  w i t h  w e a k  bases  in  a n h y d r o u s  m e d i a  g a v e  n e a r l y  
q u a n t i t a t i v e  y ie lds  of II. 

I w a s  conver ted  to the  v a r i o u s  poss ible  2 -0 -methoxycarbony l -  
3-, 4-, and  6-subs t i tu ted  l inseed  es ters .  Remova l  of t he  b lock ing  
g r o u p  y ie lded  the  co r r e spond ing  3-, 4-, and  6-linseed es te rs  of 
methyl  a-:~-glucopyranoside.  Thus ,  the  u s e  of the  me thoxyca rbony l  
to block the 2-0-pos i t ion  p rov ides  the f i rs t  r ou t e  to some unsa tu -  
r a t ed  fa t ty  es te rs  of methy l  a-n-glucopyranoslde .  
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R E A C T I O N  OF T H E  C Y C L O P R O P E N E  M O I E T Y  OF V E G E T A B L E  

OILS W I T H  A C I D S  

.R. O. Fe~ge and Zigrida Za, rinv 

The  degree  to w h i c h  v a r i o u s  ac ids  r eac t  w i th  the cyelop.ropene 
moie ty  in cottonseed and Sterc~t~t¢~ /e~tiga oils. w a s  es tabl i shed  
u n d e r  a fixed set  of condit ions.  F ' rom the  s t andpo in t  of ease  of 
react ion,  a e o u n t  of r e a c t a n t s  requi red ,  a n d  phys ica l  p rope r t i e s  ef 
the t r ea t ed  oil, t h ree  ac ids  (ci t r ic ,  oxalic, and  f o r m i c )  w e r e  
deemed to be the  mos t  desirable.  The effect of  t e m p e r a t u r e ,  t ime, 
a n d  concen t ra t ion  on the r eac t ions  of ci t r ic  a n d  oxalic ac ids  w a s  
establ ished.  On  a mo la r  bas is  c i t r ic  ac id  w a s  a p p r o x i m a t e l y  ha l f  
a g a i n  as  effect ive  as  oxalic ac id  in  d e s t r o y i n g  the  cyclopvopene 
moiety,  bu t  the  n e c e s s a r y  reac t ion  t e m p e r a t u r e  w a s  40 degrees  
h igher .  

Ci t r ic  ac id  r educed  the  iodine  va lue  of the t r ea t ed  oil and  pri-  
m a r i l y  p r o d u c e d  polymers .  Oxal ic  ac id  on the  o the r  h a n d  p roduced  
only a v e r y  smal l  a m o u n t  of polymers ,  dec reased  the  iod ine  v a l u e  
only slightly, a n d  f o r m e d  a l a rge  p e r c e n t a g e  of double bonds .  No 
s to ich iomet r ic  r e l a t ionsh ip  exis ted  be tween  the  a m o u n t s  of oxalic 
acid  used  and  the  cyclopropene destroyed.  D u r i n g  the  r eac t ion  the  
oxalic ac id  decomposed in to  ca rbon  dioxide and  f o r m i c  acid,  wh ich  
formed re la t ive ly  uns tab le  esters .  D i r e c t  t r e a t m e n t  of the oil w i th  
f o r m i c  acid  resu l ted  in  p r o d u c t s  s im i l a r  to those  f o r m e d  wi th  
oxalic  acid, except  t h a t  the  f o r m i c  ac id  p roduced  re la t ive ly  l a rge  
p ropor t ions  of u n~ym-disubstituted olefinic compounds .  

The  reac t ion  of the  cyclopropene moie ty  wi th  citric,  oxalic, and  
f o r m i c  ac ids  d i f fered  in  i m p o r t a n t  r e spec t s  f r o m  the  p rev ious ly  
accepted reac t ion  o.f th is  moie ty  w i t h  acids .  P robab l e  m e c h a n i s m s  
a re  d iscussed.  
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A R E - E X A M I N A T I O N  OF T H E  P O L Y M E R I Z A T I O N  OF 
S T E R C U L I C  A C I D  

H. W. Kireh~r 

R.inehar t  a n d  co-workers  h a v e  shown tha t  s tercul ic  ac id  ( I )  
polymerizes  or  r eac t s  wi th  acet ic  ac id  wi th  r i n g  openi~,g a n d  
f o r m a t i o n  of t he  allyl es ter  s t r u c t u r e s  I I  and  I I I .  The  s t r u c t u r e s  
w e r e  i n f e r r e d  f r o m  the p roduc t s  ob ta ined  f rom p e r m a n g a n a t e -  
pe r ioda te  oxidat ions .  

H t t  
\ /  

C 

C H 3 - -  (C'H2)7--C----o-- ( C H 2 ) 7 - - C 0 0 H  - -  --> 

I 
C'H~ H 

- - o - c -  + 
i 
0--C-- 

[I 
0 

II 

or 
C H s C O O H  

CH~ - -  0 - -  C - -  
1 l i  

- - C = C H - - 0  

III 

Although  F a u r e  and  Smi th  had  sugges t ed  s t r u c t u r e  IV as p a r t  
of the s tercul ic  acid  po lymer  on the  bas is  of i ts  i u f r a r e d  absorp-  
tion, I~ineh~rt  w a s  unable  to f ind a n y  chemical  ev idence  fo r  th is  
s t ruc tu re .  

CHa 
I 

- - C ~ C - -  
I 

O -- C -- 

0 
I V  

W h e n  s te rcu lene  ( V )  was  u s e d  r a t h e r  t h a n  s te rcu l ic  acid, the  
p roduc t s  of the r eac t ion  wi th  acet ic  ac id  w e r e  s imple r  and a m e n a b l e  
to g a s  and  th in- layer  c h r o m a t o g r a p h y .  P e r m a n g a n a t e - p e r i o d a t e  oxi- 
d a t i ons  of t he  r eac t ion  p roduc t s  conf i rmed s t r uc tu r e s  I£  a n d  I I I  
a n d  yie lded no c o m p o u n d s  expected f r o m  I V .  The  p re sence  of I V  
w a s  indicated ,  however ,  by  a lka l ine  hydro lys i s  of the  p roduc t s ,  
reacety la t ion ,  and  compar i son  of the  i n f r a r e d  spec t ra  and  g a s  chro- 
m a t o g r a m s  o~ the  hydro ly t i c  a n d  reaee ty la ted  m a t e r i a l s  w i th  the  
o r ig ina l  r eac t ion  product .  A ke tone  b a n d  in the i n f r a r e d  a n d  a 
n e w  p e a k  in the, GLC s e p a r a t i o n  d i a g r a m  which  d id  ne t  d i s a p p e a r  
upon  rea.cetylation ind ica ted  tha t  s t e rcu lene  reac ted  w i t h  ace t ic  ac id  
in the  fo l lowing  m a n n e r :  

H H 
\ /  

C 
/ \  

CHs(CHs)7- C = C -  (CHz)TCH3-}- C H a C 0 0 H  > 

V 

0H2 H 
H ! 

CIIs(CH2)~ - ~ - 6 - ( o m ) T c m  + 

O l _  C0oHs 
vl 5 3 %  

o 
II  

CH2 - -  0 - -  ~ - -  o i l s  
I 

(]Ha -- (0H2)7 - -  C : OH -- (CI-Is)~ -- CHs J- 
¥II 3O % 

OH8 
! 

CI~(CH~)7 -- ~ ---- C -- (C!Hs)TCH8 

0 - -  C - -  C!Ha 
II 
0 

VIII 1 7 %  

The  s terculene-acet ic  ac id  reac t ion  p roduc t s  were  ozonlzed. 
2 -Decanone  w a s  obta ined ,  wh ich  prnved  t h a t  s t r u c t u r e  VIII w a s  
p a r t  of  t h e  reac t ion  m i x t u r e .  H e r e  is an  i n s t a n c e  where  a doctbIe 
bond  no t  cleaved by p e r m a n g a n a t e - p e r i o d a t e  w a s  suscept ible  to 
ezonolysis.  Comparab le  s tud ies  wi th  the  s te rcul ic  acid po lymer  
will b e  discussed.  
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P O L Y U N S A T U R A T E D  F A T T Y  A C I D S  W I T H  A " L O N E L Y "  
D O U B L E  B O N D  I N  T H E  5 - P O S I T I O N  

J. L. Gelter~an and 1t. ~ehl~nk 

Lip.ids f r o m  leaves  and  ntt ts  o~ the t r ee  Ginkgo bilob~ con ta in  
severa l  C2o a n d  Cks ac ids  w i t h  double bonds  a t  t he  5 a n d  11 
posi t ions.  A n y  addi t iona l  double  bonds occu r  a t  positions, h i g h e r  
than  11 a n d  a re  in  the c o m m o n  methy lene  i n t e r r u p t e d  pa t t e rn ,  in  
con t ra s t  to the  " t e t r ame~hy lene  i n t e r r u p t i o n "  be tween  5 a n d  11. 
The  group, of i some r s  r e p r e s e n t s  about  1 0 %  of t he  fa t ty  ac ids  in  
G i n k g o  a n d  inc ludes  n e a r l y  all the C2o acids .  Linole ic  a n d  
l inolenie r e p r e s e n t  the  g r e a t e r  p a r t  of t he  C~s ac ids ;  however ,  the  
i somers  a re  p r e s e n t  in  the  Cls ser ies  too, whi le  they h a v e  not  
been f o u n d  w i t h  Chs cha in  length.  

The  methyl  es te rs  w e r e  f r a c t i ona t e d  by  l iquld- l lquid  a n d  gas-  
l iquid c h r oma tog r aphy .  The  ind iv idua l  e s te r s  o r  m i x t u r e s  of 
i somers  w e r e  ident i f ied by ozonizat ion p r oc e du r e s  before  a n d  a f t e r  
a lka l ine  isomm'iz~t ion.  Ozonization-bydro.genation.  es tabl ished the 
posi t ions  o.f the  ex t r eme  double bonds, ozonization-oxidation re- 
vea led  the  l eng th  of the  i n t e rna l  f r a g m e n t s ,  a n d  o~onization- 
h y d r o g e n a t i o n  a f t e r  a lka l ine  i somer iza t ion  d e m o n s t r a t e d  the  posi- 
t ion of the  " lone ly"  double  bond.  

E luc ida t ion  of the b iosynthe t ic  p a t h w a y s  to, t he  u n s a t h r a t i o n  in  
posi t ion 5 a n d  the  poss ible  corre la t ion  o~ the  u n u s u a l  l ipids  in  
G inkgo  w i t h  i ts  ea r ly  a n d  u n i q u e  place in  evolu t ion  h a v e  been 
u n d e r t a k e n .  
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H Y D R O G E N A T I O N  OF L I N O L E N A T E .  X I .  N U C L E A R  

M A G N E T I C  R E S O N A N C E  I N V E S T I G A T I O N S  

A. E. # a h ~ a n ,  C. A. Glaze, a ~  H. J. Dutton 

N uc lea r  m a g n e t i c  r e s o n a n c e  ( N M R )  spec t ra  h a v e  been obta ined 
d u r i n g  the  h y d r o g e n a t i o n  of methyl  l ino lena te  wi th  p l a t inum,  
nickel,  a n d  su l fur -poisoned-nicke l  ca ta lys ts  a n d  d u r i n g  the  reduc-  
t ion of l inolenic ac id  w i t h  hydraz ine .  S t r u c t u r a l  changes  h a v e  
been s tud ied  by " p r o ton  c o u n t i n g "  t echn iques  a n d  inc lude  those  
for  the  15,16-double bond  (~-oleofinic methyl  p ro tons ) ,  allylic 
methy lene  (a-olefinic me thy lene  p ro tons ) ,  1 ,4-pentadienes  (a,a'- 
olefinic methylene  p r o t o n s ) ,  and  total u n s a t u r a t i o n  (olefinic pro-  
t e n s ) .  

A m o u n t s  of double bonds  in the  15,16 posi t ion and  the  1,4-pen- 
t ad i ene  s t r u c t u r e s  dec rease  l inea r ly  wi th  i n c r e a s i n g  sa tu ra t ion ,  
bu t  the  slopes of l ines  differ  fo r  specific ca ta lys ts .  Salfur-podsoned 
nickel  h a s  the  mos t  n e g a t i v e  slope, followed by electrolytic nickel ,  
a n d  then  p l a t i num a n d  hydraz ine .  A moun t s  of a-olefinic s t r uc tu r e s  
w i t h  i n c r e a s i n g  s a t u r a t i o n  a re  roughly  cons tan t  for  hyd raz ine  and  
p l a t i n u m  d u r i n g  r educ t ion  wi th  the f i rs t  mole of h y d r o g e n ;  they  
fall  to zero  a t  complete  s a tu r a t i on .  F o r  the  two. nickel catalysts ,  
the  a-olefinic s t r u c t u r e s  inc rease  d u r i n g  absorp t ion  of the  f i rs t  
mole and  a ha l f  of h y d r o g e n  before  d r o p p i n g  to zero. The  n u m b e r  
of ole~finic Fro.tens is  i nve r se ly  re la ted to the  d e g r e e  o~ s a t u r a t i o n  
a.s de t~rmlncd by  iod ine  value, gas- l iquid  chromatography, a n d  
h y d r o g e n  absorpt ion .  The  possibi l i ty  of s u b s t i t u t i n g  N M R  meas-  
u r e m e n t s  for  iodine  value,  a lka l i - i somer iza t ioa  spec t rophotomet r ic  
de te rmina t ion ,  a n d  o the r  s t r u c t u r a l  ana lyses  is  discussed.  
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E L A I D I N I Z A T I O N  W I T H  M E R C A P T A N S  

H. W. Kircher 

Oleic ac id  or  oleatos a r e  usua l ly  elaidinized wi th  oxides  of 
n i t r o g e n  a t  low t e m p e r a t u r e s  or with  selenh,  m or  s u l f u r  a t  h i g h  
t e m p e r a t u r e s .  D u r i n g  r a t e  s tud ies  on the  add i t ion  o~ m e r c a p t a n s  
to methyl  s te rcula te  a n d  s te rcu lene  in  d i la te  solutions, methyl  
oleate w a s  used  as  a b l ank  to check decay  of the  su l fhydry l  re- 
a g e n t s  a n d  the  ac t i v i t y  of " n o r m a l "  double bonds  to su l fhydry l  
addi t ion.  V e r y  lit t le add i t ion  of su l fhydry l  to methyl  pleats  w a s  
observed,  bu t  the  compound  w a s  apprec iab ly  i somer ized  to methyl  
e la idate  even in the  d a r k  a n d  in absence  of ca ta lys ts .  The  reac t ion  
w a s  s tud ied  w i t h  ~espect  to the  effect of solvents,  t e mpe r a tu r e ,  
light,, peroxides  and  concen t r a t i on  of r e a c t a n t s  a n d  a m e c h a n i s m  
is proposed.  

1 8  J .  A ~ .  0 I L  CI~E~IIST'S' Soc. ,  SEPTEMBER 1963 (VOL. 40 )  
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T H E  S Y N T H E S I S  A N D  E V A L U A T I O N  O F  N E W  A C T I V E  

C H L O R I N E  C O M P O U N D S  
I .  R. Schmolka, M. Cenker, and M. Kokorudz 

Twen ty - seven  re ' tun ic  comp,ounds con t a in ing  act ive chlor ine  were  
synthes ized.  The  ch lor ine  ea~'riers inc luded  alkyl,  aryl  a n d  acyl  
d e r i v a t i v e s  of u rea ,  a l ipha t ie  a n d  a r o m a t i c  acyl  de r iva t i ve s  of 
d i amines ,  amides  and  i m i d e s  of mono- a n d  d ibas ic  acids,  sul- 
f o n a m i d e s  a n d  condensa t ion  p r o d u c t s  of u r e a  w i t h  mono- and  
d ica rbonyl  compounds .  These  p r o d u c t s  w e r e  eva lua t ed  for  bleach- 
i n g  and  e ighteen were  found  to be effect ive bleaches.  Some of 
the  be t te r  b leaches  w e r e  eva lua t ed  for  t h e i r  abi l i ty  to remox~e 
b lueber ry ,  tea. a n d  coffee s ta ins .  No one bleach w a s  s u p e r i o r  to 
the  o the rs  f o r  all t h ree  s t a ins .  All the  b leaches  w e r e  eva lua ted  as  
g e r m i c i d a l  agents .  F o u r  showed  excellent ge rmic ida l  ac t iv i ty  
a g a i n s t  E.  coll. T h e r m a l  s tabi l i ty  m e a s u r e m e n t s  showed some 
of t he  n e w  bleaches to be uns table .  

25 
A P P L I C A T I O N S  O F  S I L I C I C  A C I D - S I L V E R  N I T R A T E  

C H R O M A T O G R A P H Y  

M. K.  Bhe~t~y w~td B. M. ~rc~ig 

The  use  of  silicic ac id - s i lve r  n i t r a t e  c h r o m a t o g r a p h y  a s  developed 
by de V r i e s  is a v e r y  va luab le  technique.  E n r i c h m e n t  of methyl  
es ter  f r ac t i ons  on the bas i s  of u n s a t u r a t i o n  followed by  GLC analy-  
sis h a s  shown the  p r e sence  of  odd n u m b e r e d  f a t t y  ac ids  in  all 
vege tab le  oils examined .  Tota l  s a t u r a t e d  f a t t y  ac ids  m a y  be 
quan t i t a t i ve ly  de t e rm ined  a n d  the  resu l t s  show excellent a g r e e m e n t  
w i t h  G L C  ana lys i s .  T h e  t echn ique  coupled to, p e r m a n g a n a t e -  
pe r ioda te  ox ida t ion  i s  u se fu l  for  the  d e t e r m i n a t i o n  of i somer ic  
u n s a t u r a t e d  fa t ty  acids.  Samp le s  of p o l y u n s a t u r a t e d  f a t t y  ac ids  a r e  
read i ly  ob ta ined  in  h i g h  p u r i t y  by  u s i n g  the  t echn ique  in a f o r m  
of d i sp lacement  c h r o m a t o g r a p h y .  

- - 2 6 ~  

F R A C T I O N A T I O N  O F  C O M P L E X  L I P I D  M I X T U R E S  I N T O  
G R O U P S  O F  U N I F O R M  D E G R E E  O F  U N S A T U R A T I O N  

t t .  K .  Mangold and C. R. Heal•  

Viny logous  g r o u p  s e p a r a t i o n s  of complex l ipid m i x t u r e s  by  
c h r o m a t o g r a p h y  of ace toxymercur i -metho.xy  compounds  on si l ieic 
ac id  const i tu tes  a n e w  type  of fraetionatien: M i x t u r e s  of d i f fe ren t  
classes of l ipids,  each  d i f f e r ing  in  cha in  l eng th  and  degree  c f  
u n s a t u r a t i o n ,  can  be s e g r e g a t e d  on the bas i s  of the  degree  of 
u n s a$u ra t i on  ef  the i r  cons t i tuen ts .  F o r  example,  s a t u r a t e d  long- 
cha in  hydroca rbons ,  alcohols, a ldehydes,  and  acids  a re  separa ted ,  
as  a g roup ,  f r o m  the adduc t s  of  the  c o r r e s p o n d i n g  mouounsa tura te~l  
l ipids.  The  adduc t s  of mono-, di- and  t r i u n s a t u r a t e d  l ip ids  each 
m i g r a t e  as a group .  

: DETECTOR OVEN 

i . . . . . . .  

This  me•lind is  c o m p l e m e n t a r y  to adso rp t ion  techniques ,  wh ich  
essent ia l ly  effect s e p a r a t i o n  of l ip ids  a c c o r d i n g  to chemical  c lasses ;  
a n d  it  also supp lemen t s  p a r t i t i o n  me thods  for  f r a c t i o n a t i n g  classes 
in to  i n d i v i d u a l  compounds .  

The c r i t e r ion  of " c h r o m a t o g r a p h i c  p u r i t y "  of a l ipid is  no t  
es tabl i shed  unequ ivoca l ly  by  the  use  of a n y  s ing le  ohromatographio 
t echnique .  Ing tead ,  severa l  d i f fe ren t  p r inc ip les  of f r ao t iona t ion  a re  
r e q u i r e d  to v e r i f y  homogene i ty  of a sample .  
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E X P E R I M E N T S  I N  T H E  F O R M U L A T I O N  O F  L I Q U I D  

DETERGENTS FROM T A L L O W  

R. G. JPist~ine, Jr., and A. J. Stirton 

M a n y  of the  soaps a n d  s u r f a c e  ac t ive  a g e n t s  which  der ive  
f r o m  tal low a re  qu i te  w a t e r  soluble and  m a y  be cons idered  in  
the  fo rmu la t i on  of  l iquid  de te rgen ts .  E x a m p l e s  a r e :  s o d i u m  
oleate;  ta l low alcohol su l fa tes  in  the  f o r m  of sod ium oleyl sulfate ,  
sod ium 9, 10-dichloroectadecyl  su l fa te ,  or  su l fa ted  non ion ics  
I~(OC~H~)sOSOsNa; the  N-methy l  t a u r i d e  or  i se th iona te  es ter  of 
oleic ac id;  t r i e t h a n o l a m m o n i u m  a-su l fos tear ie  ac id ;  a n d  sa l ts  of 
a v a r i e t y  of es te rs  of a-sulfo  f a t t y  acids,  such  as sod ium isopvopyl 
a -su l fos teara te ,  C~Ha~Ct-I(SOsNa)CO~GI-I(CHa)2, a n d  d i s o d i u m  
2-sulfoethyl  a -su l fos teara te ,  C10HsaCH(SOaNa)CO2CH2CHsSOsNa .  

I n  simplif ied f o r m u l a t i o n s  u s i n g  bui lder ,  wa te r ,  a n d  iso.prap.ano], 
w i th  compat ib i l i ty  as the  f i rs t  cons idera t ion ,  i t  w a s  found  t h a t  
es te rs  of a-snlfo  f a t t y  ac ids  could be  u s e d  as the  only ac t ive  ingre-  
dient,  or in  blends wi th  soap  o r  ta l low alcohol sul fa tes .  The 
l iquid  d e t e r g e n t  f o r m u l a t i o n s  a re  descr ibed  in t e r m s  of the i r  ap- 
p e a r a n c e  a n d  stabdlity, p t t ,  viscosi ty,  a n d  f o a m i n g  a n d  de te rgen t  
proper t ies .  
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A M E T H O D  F O R  T H E  D E T E R M I N A T I O N  O F  S U R F A C E  
T E N S I O N  O F  N O N I O N I C  S U R F A C T A N T  S O L U T I O N S  

A T  E L E V A T E D  T E M P E R A T U R E S  

E. D. Bergl'and and S. B, ~rec:e~i~s 

The su r f a c e  tens ion  m e a s u r e m e n t  of nonionic  s u r f a c t a n t  solut ions 
at  r o o m  t e m p e r a t u r e  is n e t  a lways  a t r u e  ind ica t ion  of the i r  va lue  
as  a s u r f a c t a n t .  

A me thod  h a s  been 4~veloped for  the  m e a s u r e m e n t  of su r f ace  
t ens ion  at  e levated t e m p e r a t u r e s  based on the  cap i l la ry  r i s e  
pr inciple .  

A n u m b e r  of d i f fe ren t  types  of nonionic  s u r f a c t a n t  solut ions at  
var imzs  t e m p e r a t u r e s  a n d  the i r  s u r f a c e  t ens ion  v e r s u s  t empera -  
t u r e  re la t ionsh ip  w e r e  plotted.  The  resu l t s  of these  re la t ionsh ips  
were  d iscussed.  I t  w a s  conc luded  tha t  there  is a w i d e  v a r i a t i o n  
in the  behav io r  of nonionie  sur fac ta .n te  a t  e levated t e m p e r a t u r e s  
d e p e n d i n g  on the i r  s t ruc tu re ,  a n d  th is  behav io r  canno t  be pre-  
dicted by m e a s u r e m e n t  of s u r f a c e  t ens ion  at room t e mpe r a tu r e .  
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T E M P E R A T U R E  S T U D I E S  OF COACERVATION IN A Q U E O U S  

CATIONIC S O A P  SOLUTIONS 
I r v i n g  Cohen and  P e t e r  Economou  

The  e o a c e r v a t i n g  q u a t e r n a r y  a m m o n i u m  salt, H y a m i n e  1622, 
f o r m s  a complex w i t h  molecu la r  iodine.  The  mice l l a r  molecu la r  
we igh t s  and  the  c h a r g e  p roper t i e s  of the homogeneous  phase  of 
th i s  ca t ionic  soap system,  as a func t i on  of NaCl  concen t ra t ion ,  
I :  concen t ra t ion ,  a n d  t empe ra tu r e ,  w e r e  d e t e r m i n e d  f r o m  l igh t  
s c a t t e r i n g  measure~nents .  At  cons tan t  t empera tu re ,  a n  overal l  
two  s t age  grew~bh process  is i nd ica ted  in  these sys tems .  A t  low 
N~OI concent ra t ion ,  the mlceEe g r o w s  to a l imi t ing  isotxo.pic s t ruc-  
tu re .  At  h i g h e r  NaCI  concent ra t ions ,  the  micel lar  g r o w t h  is an  
expone~ntial f u n c t i o n  f u n c t i o n  of t he  NaCI concen t ra t ion .  The  
Hy am ine - I~  complex sys tems  show the typical  mice l la r  ioniza£ion 
supp re s s ion  wi th  i n c r e a s i n g  NaC1 concen t ra t ion  e n c o u n t e r e d  in  a 
n u m b e r  of c o a c e r v a t i n g  cat ionic  soap sys tems.  The  i n f u s i o n  of 
small  quan t i t i e s  of I~ in a n  aqueous  H y a m i n e - 1 6 2 2  solut ion pro-  
daces  changes  in  all of the  cha rac t e r i s t i c  p rope r t i e s  of  the  
system.  Expe r imen ta l ly ,  detectable  c h a n g e s  in the cr i t ica l  electro- 
lyto concen t ra t ion  ( C E C )  neces sa ry  for  two solut ion phase  for- 
m a t i o n  m a y  be  obse rved  fo r  I u -Hyamine  1622 molecu la r  r a t ios  as 
low as  10 ~ .  T e m p e r a t u r e  s tudies  of the  a g g r e g a t i o n  number s ,  
mice l la r  c h a r g e s  and  C.M.C.'s,  p rov ide  the bas i s  f o r  ca lcu la t ing  
the  t rue  va lues  of the hea ts  of mieel l izat ion.  The  t e m p e r a t u r e  
dependence  of the  mice l la r  molecular  weights ,  ( M M W ) ,  in  the  
r a n g e  o~ 1 7 - 4 7 ° 0 ,  is an  exponent ia l  funct ion ,  and  plots of log 
( M M W )  vs.  1 / T  g ive  s t r a i g h t  l ines w i t h  posi t ive  slopes. At  low 
NaC] concen t r a t i ons  ( 0 - 0 . 8  M ) ,  whe re  there  is an  effect ive c h a r g e  
on the  micelles,  the  slopes, d log ( M M W ) / d ( ~ ) ,  are  v e r y  smal l  

At  h i g h e r  NaCI  concent ra t ions ,  w h e r e  t h e  micel lea ~ppro~ch zero 
effect ive charge ,  ( the ta  condition, s ) ,  the  slopes i nc r ea se  app rec i ab ly  
a n d  a r e  a p p r o x i m a t e l y  cons t an t  over  a wide  r a n g e  of NaC1 con- 
cen t ra t ion  ( 0 . 0 9 - 0 . 2 4  M ) .  
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DYNAMIC FOAM TEST 

W .  G. ~p,~ngler 
A tes t  h a s  been developed for  m e a s u r i n g  the  a m o n n t  of f o a m  

g e n e r a t e d  by a d e t e r g e n t  composi t ion u n d e r  d y n a m i c  condi t ions  and  
in the p resence  of soil. 

Good cor re la t ion  w i t h  ac tua l  p rac t i ce  resu l t s  because  the  con- 
di t ions  of the  tes t  closely paral le l  p rac t i ca l  l a u n d r y  condi t ions .  

The  test  can  also be modified so t h a t  i t  can be nsed  as  a centred 
for  d i s h w a s h i n g .  
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CAKING TEST FOR DRIED DETERGENTS 

H e n r y  Watcbnabe and  W .  L.  Groves 

A tes t  to m e a s u r e  the  c a k i n g  t endency  of dr ied  de t e rgen t s  is 
described.  Th i s  tes t  has  good reproduc ib i l i ty  a n d  should b~ use fu l  
in  s c r e e n i n g  n e w  products ,  s t u d y i n g  fo rmu la t i on  c h a n g e s  a n d  
e x a m i n i n g  a n t i e a k i n g  agents .  

The  test  m e a s u r e s  the force n e c e s s a r y  to b r e a k  cyl inders  fo rmed  
front test  de te rgen t .  F'o.rming" and  b r e a k i n g  forces  a re  e.xtremely 
cr i t ical  and  a re  p r o v i d e d  by an  I n s t r o n  tensi le  tester .  The  sensi-  
t iv i ty  of the  tes t  d e m a n d s  carefu l  control  of the e n v i r o n m e n t ;  a 
n u m b e r  of cr i t ica l  f a c to r s  a re  d iscassed .  These  inc lude  tes t  pro-  
cedure  va r i ab l e s  such  as cy l inder  length,  f o r m i n g  force and  fo rm-  
inn  r a t e  a n d  t ime  and  p roduc t  va r i ab l e s  such as  m o i s t u r e  content  
and  par t ic le  size. An inc rease  in  the  f o r m i n g  force  a n d  t ime, 
par t ic le  size w i t h i n  ce r t a in  l imi ts  a n d  mois ture ,  i nc r ea se  the  
b r e a k i n g  force.  

I~esults on d r u m  dr ied  p roduc t s  w e r e  found  to corre la te  wi th  
sp ray  dr ied  products .  H e a v y  du ty  p r o d u c t s  show a lower  c a k i n g  
t endency  t h a n  do l ight  du ty  products .  An t i - cak ing  add i t ives  cause  
v e r y  marke:d d i f ferences  in b r e a k i n g  force.  

- - 3 2 - -  
A N E U T R O N  ACTIVAT I O N METHOD FOR SOIL 

R E M O V A L  M E A S U R E M E N T  

D. A.  NetzeL C. W .  S tanley ,  c~nd D.  W .  R a t h b ~ v n  

A neu t ron  ac t iva t ion  ana lys i s  t echn ique  has  been developed to 
de t e rmine  the  a m o u n t  of  pa r t l cu i a tv  ka-~linite soil r emoved  f r o m  
cotton f ibers  during" a w a s h  cycle.. 

W h e n  the  a l u m i n u m ,  a cons t i tuen t  of th~ kaol in i te  la t t ice  s t rue-  
ntre,  is ac t iva ted  by  neu t ron  bombardmen t ,  shor t - l ived a lumi-  
num-28  is p roduced .  The a m o u n t  of p a r t i c u l a t e  soil p r e s e n t  on 
a piece of cotton cloth before  and  a f t e r  the  w a s h  cycle is  deter- 
m i n e d  by  g a m m a  scint~Ilation coun t ing  of the a luminum-28 ,  t h u s  
p r o v i d i n g  an  absolute  method  for  the de t e rmina t i on  of the  p e r  
cen t  soil removed.  T h e  expe r imen ta l  t echnique  and  a compar i son  
be tween  a ref lec tance  method  and  the  n e u t r o n  ac t iva t io~  me thod  
fo r  the de t e r m ina t i on  of the  per  cent  soil r emoved  by a g i v e n  
s u r f a c t a n t  will  be p resen ted .  

33 
P R E P A R A T I O N  A N D  P RO P E RT I E S  OF S E V E R A L  

A M I N E  OXIDES 
R.  A.  R e c k  

Much has been w r i t t e n  in  r e c e n t  ) ' e a r s  conce rn ing  the  u s e  of 
amine  oxides  in  d e t e r g e n t  fo rmula t ions .  Th i s  pape r  will  be con- 
corned w i t h  the  p r e p a r a t i o n  and  p rope r t i e s  of six commerc ia l ly  
avai lable  compounds .  These  compounds  a re  v a r i e d  a c c o r d i n g  to 
long cha in  cons t i t uen t  a n d  the o ther  two subs t i t u t i ons  on the  
n i t r o g e n  a tom.  

Data.  will be p resen ted  on d e t e r g e n t  fo rmula t ions ,  f o a m i n g  
charac te r i s t i c s ,  a n d  w e t t i n g  charac te r i s t i c s .  O the r  misce l laneous  
appl ica t ions  also will  be d iscussed.  

- - 3 4 - -  
TWO N E W  S T A B L E  P O L Y B R O M I N A T E D  S A L I C Y L A N I L I D E S  

FOR A N T I B A C T E R I A L  U S E  IN S O A P  AND 
D E T E R G E N T  PRODUCTS 

N.  M.  Mo,~nar a~d ~. B ~ r o n  
T h e  versa t i l i ty  of two selected h y d r o g e n a t e d  sal iaylani l ides  as  

an t i sep t i c  agen t s  a n d  ge r mic ide s  in soap and  de t e rgen t  p roduc t s  
for  use  on skin,  ha i r ,  f a b r i c  a n d  h a r d  su r f ace s  is discussed.  

The  ge rmic ida l  p r e p a r a t i o n s  a r e :  
A. A 1 : 1  m i x t u r e  of 4 ' ,5-d ibromo-  a n d  3,4' ,5-tribr(~mosalieyl- 

ani l ide  ( T E I ~ I A S E P T ) ,  a n d  
B.  An  essent ia l ly  p u r e  3 ,4" ,5- t r ibremosal icylani l ide  ( T E M A -  

S E P T  I I ) .  
Bo th  p r e p a r a t i o n s  show s tabi l i ty  at  e levated  t e m p e r a t u r e s  a n d  

compat ib i l i ty  wi th  m a n y  s u r f a c t a n t  vehicles.  They  a re  f ree  of 
p r i m a r y  ii~ritation and  sensi t izat ion,  i n c l u d i n g  sun l igh t - induced  
i r r i t a t i on .  

T e m a s e p t  is c u r r e n t l y  be ing  used  in toiIet bars ,  shampoos ,  l aun-  
d r y  p roduc t s ,  d i s i n f e c t a n t  s p r a y s  and  multi-ptu~pose d i s ln fec t an t  
p roduc t s .  

T h e  snbs t an t i v i t y  to f ab r i c s  is not cha rac te r i zed  by  an  ins tab i l i ty  
to h e a t  o r  hydroIys is .  No toxic an i l ine  compounds  a re  formed.  

T e m a s e p t  I I  is r e s i s t a n t  to discolorat ion,  m a k i n g  it  p a r t i c u l a r l y  
su i table  fo r  u se  in  w h i t e  a n d  pastel  colored toi let  bars .  I t  h a s  
excellent  s u b s t a n t i v i t y  to sk in  and  p rov ides  long  l a s t ing  ac t ion  
a g a i n s t  odor and  i n f ec t i on -caus ing  bac te r ia .  

- - 3 5 - -  
GAS CHROMATOGRAPHY IN LIPID I N V E S T I G A T I O N S  

E. C. H orn ing  

86 
T H I N - L A Y E R  CHROMATOGRAPHY I N  STUDIES  OF 

LIPID METABOLISM 
H.  K .  Mangold  

I n n o v a t i o n s  e f  the  th in - layer  c h r o m a t o g r a p h i c  t echn ique  will  be 
s u m m a r i z e d  briefly.  

Appl ica t ions  of T L C  in w o r k  on the  b iosyn thes i s  of f a t t y  acids,  
t r ig lyce r ides  and  phosphol ip ids  will  he ci ted f r o m  the r e c e n t  lit- 
e r a tu re .  Pub l i ca t ions  on the digest ion,  absorp t ion  and  t r a n s p o r t  of 
f a t  will  also be r ev i ewed .  Special  a t ten t ion  will be g iven  to s tud ies  
concerned  wi th  the effect of d i e t a r y  fa t s  and  of d r u g s  on  l ip id  
metabol ism.  

37 
DRUGS IN LIPID S Y N T H E S I S  

W .  IJ. Holmes  

The impl ica t ion  of blood l ipids  in the  pa thogenes i s  of a thero-  
sclerosis  and  c a r d i o v a s c u l a r  d i sease  has  s t imu la t ed  a con t inuous  
sea rch  for  hypol ipemic  agents .  One aspect  of these  inves t iga t ions ,  
n a m e l y  the  a t t empts  to lower  blood and  t i s sue  cholesterol levels, has  
resu l ted  in  the  deve lopment  of m a n y  compounds  which in t e r f e r e  
wi th  the  syn thes i s  of th i s  sterol.  Th i s  d i scuss ion  will be concerned  
p r i m a r i l y  wi th  a r e v i e w  of severa l  aspec ts  of the  inves t iga t ions  wi th  
a n u m b e r  of these  inhibl tors ,  w i t h  a ma~or emphas l s  be ing  p laced 
on the  more  recent ly  developed compounds .  I n  addi t ion  to thei r  
effect on cholesterol synthes is ,  some of the inh ib i tors  have  been 
shown to affect o ther  classes of l ip ids ;  b r i e f  m e n t i o n  will be m a d e  
of th is  aspec t  of the  problem.  

- -  38 - -  
THE EFFECT OF NEOMYCIN ON CHOLESTEROL METABOLISM 

J. G. Hami l ton ,  J .  E.  Muldrey ,  Grace A .  Goldsmith, 
B .  E.  M c C r a c k e n ,  and  O. N .  ~ i l l e r  

Samue l  and  S te iner  found  tha t  neomycin  caused  a lower ing  of 
s e r u m  cholesterol in m a n .  T h e y  sugges ted  tha t  i ts  effect on s e r u m  
cholesterol m i g h t  be re la ted  to a change  in  the  in tes t ina l  bac te r ia l  
flora. T h i s  obse rva t ion  has  been conf i rmed in  a n u m b e r  of 
labora tor ies .  

L a r g e  doses of neomyc in  (4-12 g i n s / d a y )  a re  k n o w n  to cause  
ma labsorp t ion  synd rome  s imi l a r  to id iopath ic  s tea to r rhea .  The 
degree  of n la labsorpt ion  cor re la tes  wi th  the  size of the  dose. S e r u m  
cholesterol is lowered by 2 g p e r  day  and  the  dec rease  in cholesterol 
is no t  corre la ted  wi th  size of the  dose. 

The  effect a p p e a r s  to be more  specific t h a n  a genera l ized  real- 
absorp t ion  syndrome.  T h e r e  is an  inc reased  excre t ion  of bile acids .  
A v a r i a t i o n  in  the  n u m b e r s  of col i form bac te r i a  (conf i rmed in th is  
l abora to ry  by va r iab le  excre t ion  of 7-ketodeoxycholie acid)  has  
been cited as  evidence  tha t  the reduc t ion  in cholesterol level is not  
due  to a d i s t u r b a n c e  of the  in tes t ina l  flora, however ,  an  i nva r i ab l e  
f ind ing  in th is  l abo ra to ry  has  been the complete hydrolys is  of the  
con juga t e s  and  a f a i l u r e  of the  convers ion  of choIic acid to deoxy- 
cholic acid.  Both the  hydro lys i s  of the  c on juga t e d  bile acids and  the  
concers ion of cholic acid  to deoxycholic a re  k n o w n  to be bac te r ia l  
in  o r ig in  (p robab ly  obl igate  a n a e r o b e s ) .  

Al though  the exact  m e c h a n i s m  by  which  n e o m y c i n  lowers  s e r u m  
cholesterol is u n k n o w n  i t  a p p e a r s  to affect the absorp t ion  of bile 
ac ids  a n d / o r  sterols.  T h i s  effect on absorp t ion  is p robably  s epa ra t e  
f r o m  a genera l i zed  ma labso r p t i on  which is of ten  caused by la rge  
doses of neomycin .  

- - 3 9 - -  
T H E R M A L  DECOMPOSITION OF D I M E T H Y L L A U R Y L A M I N E  

OXIDE 
G. P .  ~ h u l m a n  and W .  E .  L i n k  

T h e  p r i n c i p a l  reac t ion  d u r i n g  t he r ma l  decompos i t ion  of dimethyl-  
I a u r y l a m i n e  oxide is de oxyge ua t i ou  to d lme thy l l au ry l amine ;  1-dode- 

( C o n t i n u e d  o n  p a g e  2 3 )  
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( C o n t i n u e 4  f r o m  p a g e  2 0 )  
cene is also fo rmed .  The  ra t e s  of a m i n e  oxide decomposi t ion  h a v e  
been determined in  the range of 80-1000. Interpretation of tile 
kine t i c  d a t a  shows  tha t  deoxygena t ion  is a p r i m a r y  decompos i t ion  
product .  Com par i son  of the e n e r g y  and  en t ropy  of ac t iva t ion  for  
olefin fo rma t ion  (36.3 kcal,  12.4 e .u.)  and  amine  f o r m a t i o n  (20.6  
kcal,  - -30 .8  e.u.)  shows  tha t  these  are  compe t ing  processes  w i t h  
d i f ferent  t r a n s i t i o n  s tates .  

- - 4 0  - -  
A N A L Y S I S  O F  D E T E R G E N T  M I X T U R E S  C O N T A I N I N G  

A M I N E  O X I D E S  
/~. 17. L e w  

L o n g  cha in  a lky ld ime thy l amine  oxides in  d e t e r g e n t  f o rmu l a t i ons  
h a v e  not  only  been difficult to analyze  b u t  also i n t e r f e r e  wi th  
an ionic  ac t ive  d e t e r m i n a t i o n  by  the  u sua l  cat ionic  t i t r a t i on  method  
u s i n g  methylene  blue ind ica tor .  A n e w  method  has  been dev i sed  for  
quan t i t a t i ve  ana lys i s  of both a m i n e  oxides and  an ion ic  act ives .  
Anionic  ac t ives  a re  de t e rmined  by  cat ionic  t i t r a t ion  w i thou t  inter-  
fe rence  f r o m  amine  oxides by u s i n g  bromocresol  g r e e n  indica tor .  
Amine  oxides a re  then  de t e rmined  by a re la t ive ly  s imple  ex t rac t ion  
followed by  a n o r m a l  methy lene  blue t i t r a t ion  p rocedure .  L o w  
molecular  w e i g h t  a r o m a t i c  su l fona tes  which  would  i n t e r f e r e  a re  
r emoved  d u r i n g  the  ex t rac t ion  step.  

Analy t ica l  d a t a  a re  p re sen ted  for  a ser ies  of  a lky ld ime thy l amine  
oxides of d i f fe ren t  molecular  we igh t s  in  severa l  expe r imen ta l  deter- 
g e n t  fo rmula t ions .  The  method  is r ap id  and is amenab le  to both 
solid and  l iquid  d e t e r g e n t  fo rmula t ions .  

- - 4 1  - -  
I D E N T I F I C A T I O N  OF S U R F A C E  A C T I V E  A G E N T S  I N  

A D M I X T U R E  B Y  T H I N - L A Y E R  C H R O M A T O G R A P H Y  

C. T. Desmond and W. T. Borden 

The qua l i t a t ive  ident i f ica t ion of the  su r f ace  ac t ive  a g e n t s  com- 
monly  used  in household d e t e r g e n t  fo rmula t ions  is possible  u s i n g  
th in  layer  c h r o m a t o g r a p h y .  Success fu l  s epa ra t ions  h a v e  been done 
w h e n  the  samples  a re  spotted on A l u m i n a  G and  developed wi th  
isopropanol .  A v a r i e t y  of specific r e a g e n t s  m a y  be used  to color 
the spots a n d  the reby  supp l emen t  the  R f  va lues  as a m e a n s  to 
iden t i fy  the  s u r f a c t a n t .  
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G A S  L I Q U I D  C H R O M A T O G R A P H Y  O F  A C E T A T E  E S T E R S  O F  
N O N I O N I C  S U R F A C T A N T S  

L. GiIdenberg and J. l~. Trowbridge 

A subs t an t i a l  i m p r o v e m e n t  in  t he  c h r o m a t o g r a p h i c  s tab i l i ty  of 
nonionic  s u r f a c t a n t s  de r ived  f r o m  ethylene oxide  add i t ion  to f a t t y  
alcohol has  been ach ieved  t h r o u g h  acetyla t ion of t h e  t e r m i n a l  
hydroxyl  func t ion .  F o r  dodecyl alcohol addnc t s  well  s e p a r a t e d  p e a k s  
for  species c o n t a i n i n g  f r o m  0 - 1 4  polyoxyethylene  un i t s  h a v e  been 
obta ined on a s i l icone column.  

The a s s i g n m e n t  of p e a k s  w a s  ver i f ied  by  the add i t ion  of severa l  
s ingle  component  species  c o n t a i n i n g  u p  to ten polyoxyethylene un i t s .  
Polyglycols w i t h  up  to six e thenoxy un i t s  w e r e  ob ta ined  by  f rac-  
t ionat ion  in  a spinning" b a n d  column of commerc ia l ly  avai lab le  
mix tures .  Decaoxye thy lene  glycol w a s  p r e p a r e d  f r o m  te t raoxy-  
ethylene glycol a n d  2-chloroethyl e ther  (I-Iibbert  a n d  coworkers ,  
J A C S  61, 1905,  ( 1 9 3 9 ) ) .  The  des i red  monoalkyl  e thers  were  
obta ined by a Wi l l i am son  ether  syn thes i s  ( G i n g r a s  a n d  Bagley ,  
C a n a d i a n  J'. Chem.,  35, 5 9 9 - 6 0 4  ( 1 9 5 7 ) ) .  Good resolu t ion  of the  
mixed  fa t ty  alcohol adduc t s  has  been obta ined so f a r  only for  lower 
molecular  w e i g h t  adducts .  

- - 4 3  - -  

A N  A U T O M A T E D  V E R S I O N  O F  T H E  M E T H Y L E N E  B L U E  
M E T H O D  F O R  A N I O N I C  S U R F A C T A N T S  I N  W A T E R  

D. P. Lundgren and 1t. J. KeiZy 
A s t a n d a r d  me thy lene  blue  ( M E )  method  for  d e t e r m i n i n g  aIkyl- 

benzenesu l fona te  ( A B S )  a n d  o ther  an ion ic  s u r f a c t a n t s  in  w a t e r  
has  been a u t o m a t e d  u s i n g  m o d u l a r  u n i t s  of the Techn icon  Auto- 
Analyzer .  Samples  c o n t a i n i n g  up  to 5.0 par t s -per -mi l l ion  ( p p m )  
A B S  can  be ana lyzed  a t  a r a t e  of 17 pe r  hr .  The  me thod  is par -  
t i cu la r ly  appl icable  fo r  p e r f o r m i n g  the  la rge  n u m b e r  of r ou t i ne  tes ts  
r equ i r ed  for  b iodeg radab i l i t y  s tud ies  of an ionic  s n r f a c t a n t s .  

U n i f o r m  mola r  r e sponses  a re  ob ta ined  for  both l i n e a r  and  
b ranched  A B S  due to the ex t remely  h i g h  s t age  ( a n d  over-al l)  
efficiency of t he  ex t rac t ion  step. Th i s  is accompl ished  by  m e a n s  of 
a l a rge-volume s a m p l e r  which  p e r m i t s  the  use  of  f avo rab le  chloro- 
f o rm-wa te r  ra t ios .  T h e  sample r  w a s  developed in  th i s  l abora to ry  
and  can  be used  w i t h  a n y  conven t iona l  f r ac t i on  collector. 

The  accu racy  a n d  prec i s ion  of the  a u t o m a t e d  p rocedure  h a s  been 
checked a g a i n s t  r e su l t s  obta ined fo r  the  ana lys i s  of A B S  in w a t e r  
u s i n g  the  A m e r i c a n  Pub l i c  I~ealth Associa t ion ( A P H A )  method .  
Comparable  d a t a  w e r e  found  by  both methods  w i t h  a p rec i s ion  of 
--+0.2 p p m  a t  the  9 5 % - c o n f i d e n c e  level. 

- -  4 4  - -  
A L P H A  S U L F O  F A T T Y  E S T E R S  I N  B I O L O G I C A L L Y  S O F T  

D E T E R G E N T  F O R M U L A T I O N S  

E. A. Knaggs, L. Vareny~ , J. A. Yeager, and E. Fischer 

Salts of a lpha  suifo ta l low and  coconut  es ters  w e r e  sub jec ted  to 
r i v e r  d ie-away,  ac t iva ted  s ludge  a n d  W a r b u r g  tests  a n d  resu l t s  
show these d e r i v a t i v e s  to be biologically soft  de te rgen ts  w i t h  dis- 
a p p e a r a n c e  c u r v e s  app r ox ima te ly  those  of t he  f a t t y  alcohol sul fa tes .  

High Purity 
HYDROGEN 
at Lowest Cost! 
Your SCHULTZ Steam Methane pack- 
aged Hydrogen plant is shipped as a pack- 
age or field-erected from pre-fabricated 
components. It operates on lowest cost 
processing materials, can be started up in 
four to six hours, will run at low capacity 
with no increase in unit cost. It can be 
quickly speeded up to full capacity when 
needed, and can be safely shut down in a 
matter of minutes. 

W.F.H.SCHULTZ, Inc, 
3890 Flowers Road, • 

" Y o u r  h y d r o g e n  p l a n t ,  s i r . . . ' "  

Doraville, Georgia 

35 YEARS EXPERIENCE DESIGNING AND BUILDING HYDROGEN PLANTS 
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Selection of the p r o p e r  f a t t y  acid  s t a r t i n g  mate r ia l ,  alcohol of 
es ter i f icat ion,  a n d  alkal i  fo r  neu t ra l i za t ion  p rov ides  for  a h i g h  
degree  of f lexibil i ty in  t a i l o r -mak ing  biologically sof t  su r f ace  ac t ive  
agen t s  fo r  a wide  r a n g e  of appl ica t ions .  Seiected compounds  h a v e  
been found  which  exhibi t  r e m a r k a b l e  foaming ,  l ime soap d i spe r s ing ,  
f ab r i c  and h a r d  su r f ace  de te rgency ,  we t t i ng  a n d  re la ted  su r f ace  
ac t ive  p roper t i es .  These  p roper t i e s  allow the fo rmu la t i on  of a 
v a r i e t y  of syn the t ic  and  soap-synthe t ic  combina t ions .  

P r i m a r y  emphas i s  is g i v e n  to the p r e sen t a t i on  of da ta  on sur-  
f a c t a n t  f o r m u l a t i o n  appl ica t ion  s tudies .  Salts  of shor t  cha in  alkyl 
es ters  of a lpha  sulfo tallow ac id  a re  ideal ly su i ted  for  "combo"  soap 
b a r  a n d  bui l t  h e a v y  du ty  d e t e r g e n t  appl icat ions .  Sal ts  of short  cha in  
alkyl  es ters  of selected coconut  f a t ty  acids  a re  un ique ly  sui table  for  
l igh t  d u t y  l iquids,  cosmetic  and  re la ted s u r f a c t a n t  appl ica t ions .  

An  i m p r o v e d  process  for  the  m a n u f a c t u r e  of these  sulfo es ters  
h a s  been developed which  p roduces  h i g h  yield, h i g h  p u r i t y  and  
l igh t  colored products ,  and  which  should p rov ide  for  the i r  accept-  
ance  on a l a rge  scale in  the  d e t e r g e n t  field. 
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B I O D E G R A D A T I O N  OF SOME T A L L O W - B A S E D  S U R F A C E  
A C T I V E  A G E N T S  IN R I V E R  W A T E R  

J. K .  W e l l  and  A. J .  S t i r ton  

The  b i o d e g r a d a t i o n  of 33 an ion ic  and  6 nonionic  de te rgen t s  h a s  
been s tud ied  in  Schuylki l l  R i v e r  w a t e r  u s i n g  the " D y e  A w a y "  pro-  
cedure .  Degens '  methy lene  blue method  w a s  used  to follow the  
d i s a p p e a r a n c e  of an ion ic  de te rgents .  Al though  not  completely satis-  
factory ,  m e a s u r e m e n t  of su r f ace  tens ion  w a s  the  p r e f e r r e d  method  
for  fol lowing the  d i s a p p e a r a n c e  of nonionic  de te rgents .  W a t e r  t aken  
f r o m  the  Schuylkill ,  S u s q u e h a n n a ,  and  D e l a w a r e  r i v e r s  g a v e  v e r y  
nea r ly  the  s a m e  d e g r a d a t i o n  ra t e s  and  seasonable  va r i a t i ons  also 
showed little d i f ferences  in  d e g r a d a t i o n  ra tes .  

The  resu l t s  h a v e  been a r b i t r a r i l y  d iv ided  into 4 c lasses :  1) v e r y  
soft  de te rgen t s  of the  es ter  type, whose  su r f ace  ac t iv i ty  is r ead i ly  
destroyed,  a p p a r e n t l y  by  a hydro ly t ic  process  ( 1 - 3  d a y s ) ;  2)  soft  
de te rgen t s  which  inc luded n e a r l y  all of the  s imple  a lkanesu l fona te s  
a n d  d e r i v a t i v e s  of the  a-sulfo acids  ( 3 - 7  d a y s ) ;  3) modera te ly  
h a r d  de t e rgen t s  wi th  stone u n u s u a l  s t r u c t u r a l  f e a t u r e s  which  effect 
a s l ight  r e t a r d a t i o n  of b i o d e g r a d a t i o n  ( 1 - 2  w e e k s ) ;  and  4)  h a r d  
de te rgen t s  cha rac te r i zed  by b r a n c h e d  alkyl subs t i tu t ion  on a benzene  
nuc leus  ( g r e a t e r  t h a n  2 w e e k s ) .  

At  the  end  of one and  a ha l f  days  oxyethylated hexadecanol  wi th  
an  a v e r a g e  of t en  oxyethyl  g r o u p s  showed d e g r a d a t i o n  by  the  sur-  
face  tens ion  method  and  also by  d i s a p p e a r a n c e  of foam.  0xye thy la t ed  
hexadecanoI  wi th  an  a v e r a g e  of t w e n t y  oxyethyl  g r o u p s  showed 
d e g r a d a t i o n  by the  su r f ace  tens ion  method  in 43 h r  bu t  f o a m  
pers i s ted  a f t e r  25 days.  

- - 4 6  - -  

S O F T  A L K Y L  B E N Z E N E S  A S  D E T E R G E N T  R A W  M A T E R I A L S  

J. Morrisroe,  R .  W .  Atwood~, and R .  E.  Temple  

Soft  alkyl  benzenes  f r o m  f e u d  or  l lve d i f fe ren t  m a n u f a c t u r e r s  of 
bas ic  h y d r o c a r b o n s  a re  e x a m i n e d  f r o m  the s t andpo in t  of how they  
re la te  to each other  and  to the  h a r d  alkyl benzenes  on such  prop-  
er t ies  as  boi l ing range ,  completeness  of sulfonat ion,  b romine  n u m b e r ,  
a n d  an i l ine  point .  D a t a  a re  p resen ted  on the  su r f ace  tension,  solu- 
bility, the  emuls i f ica t ion proper t ies ,  color, odor, and  cons is tency of 
the  su l fena tes  m a d e  f r o m  these  sof t  alkyl  benzenes.  
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A N A L Y S I S  OF F A T T Y  A L C O H O L S  A S  N I T R A T E S  B Y  
T H I N - L A Y E R  C H R O M A T O G R A P H Y  
A N D  I N F R A R E D  S P E C T R O S C O P Y  

D.  C. Matins,  J .  C. WeIceU, and  C. R .  Hou le  

Alcohol de r iva t i ve s  of f a t t y  acids  were  f r ac t lona ted  and  ana lysed  
by v i r t u e  of the  u n i q u e  spec t ra l  and  c h r o m a t o g r a p h i c  p roper t i e s  
of the  co r r e spond ing  n i t r a t e s  ( -ON02) .  

Acetyl  n i t ra te ,  wh ich  is f o r m e d  in  s~tu f r o m  n i t r i c  ac id  a n d  
acet ic  anhydr ide ,  r eac t s  u n d e r  mild  condi t ions  wi th  olefinic double 
bonds a n d  hydroxy l  a n d  a m i n e  g roups .  I n  the  p r e s e n t  work ,  
f a t ty  n i t r a t e s  were  ob ta ined  by  reac t ion  of th i s  r e a g e n t  wi th  
s a t u r a t e d  alcohols, diols, hydroxy-es ters ,  acyloins,  glyceryl  ethers ,  
and  menu-  and  d ig lycer ides .  The  n i t r a t e  d e r i v a t i v e s  w e r e  char-  
ac ter ized by a n u m b e r  of well  defined bands  in  the  i n f r a r e d ( 6 . 1  
± 0.1~, 7.9 ± 0.1~, 11.7 ± 0.1#, 13.2 ± 0.1~, a n d  14.4 ± 0.1/~). 
T h e y  w e r e  read i ly  and  u n a m b i g u o u s l y  ident i f ied by  e x a m i n a t i o n  
of the i r  spec t ra  and,  in  some cases, s t r u c t u r e s  could be pre-  
dicted.  

I n  addi t ion,  f a t t y  n i t r a t e s  w e r e  f r ae t i ona t ed  and  ana lysed  by  
the  c o m p l e m e n t a r y  t echn ique  of th in- layer  c h r o m a t o g r a p h y  ( T L C ) .  
Small  quan t i t i e s  of hydroxy-  compounds  w e r e  conven ien t ly  n i t r a t e d  
in  tes t  tubes.  The  c rude  r eac t ion  mix tu res ,  d isso lved  in diethyl  
ether ,  were  then appl ied d i rec t ly  to the  plate.  D e r i v a t i v e s  sep- 
a r a t e d  by TL(~ were  e lu ted  f r o m  the abso rben t  and  ana lysed  
f u r t h e r  by  i n f r a r e d  spectroscopy.  Menu- a n d  d in i t ra tes ,  h a v i n g  
little affinity for  po la r  absorbents ,  w e r e  s e p a r a t e d  f r o m  contam- 
i n a n t s  on th in  layers  of sil icic acid  by  elution wi th  p u r e  pe t ro leum 
hydroca rbons .  E v e n  weak ly  po la r  de r iva t ives ,  such  as  es ters  and  
aldehydes,  d id  no t  m i g r a t e  in  th is  sys tem.  N i t r a t e  d e r i v a t i v e s  of 
hydroxy-es ters ,  ketones,  and  e t h e r s - - w h i c h  h a d  g r e a t e r  absorben t  
a f f l n i t y - - w e r e  eluted wi th  a s l ight ly  more  po la r  solvent .  Reac t ion  
p roduc t s  of acetyl  n i t r a t e  w i t h  u n s a t u r a t e d  compounds  w e r e  
genera l ly  too po la r  to i n t e r f e r e  wi th  the T L C  of s a t u r a t e d  n i t r a t e  
es ters .  A f t e r  s epa r a t i on  by  T L 0 ,  f a t ty  n i t r a t e s  w e r e  r educed  b a c k  
to alcohols by catalyt ic  hydrogena t ion .  
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G A S - L I Q U I D  C H R O M A T O G R A P H Y  OF P O L A R  F A T T Y  

D E R I V A T I V E S  

R .  A .  Morrisset te  and  W .  E.  Jbink 

The d i rec t  s e pa r a t i on  of f a t t y  a m i d e s  is achieved u s i n g  a poly- 
amide,  ¥ e r s a m i d  900, as the  p a r t i t i o n i n g  a g e n t  on a suppor t  wh ich  
need not  be p r ev ious ly  i m p r e g n a t e d  w i t h  s t rong  alkal i  or  acid, pro-  
cedures  usua l ly  followed in the G L C  se pa r a t i on  of h igh ly  po la r  
mater ia l s .  The  combina t ion  of a neu t r a l  suppor t  and  pola r  sub- 
s t r a t e  p e r m i t s  the  s e pa r a t i on  of u n s u b s t i t u t e d  and  subs t i tu ted  long  
cha in  f a t ty  amides  wi th  as m a n y  as 24 carbon  a toms wi th  good 
resolut ion,  in  a reasonab le  time, and  w i t h  good p e a k  s y m m e t r y .  
The observed a r e a  responses  ag ree  wi th  the  w e i g h t  pe r cen t ages  of 
s t a n d a r d  amide  mix tu res ,  i n d i c a t i n g  t h a t  no loss of amides  occurs  
on the co lumn u n d e r  the condi t ions  employed.  

The  V e r s a m i d  column has  p roved  to be usefu l  in the ana lys i s  of 
o ther  po la r  f a t t y  der ivd t ives .  Con juga t ed  dienoic  and  t r ienoic  ac ids  
r u n  as the i r  methyl  es ters  a re  r e t a r d e d  sufficiently on V e r s a m i d  900 
so that  they m a y  be es t imated  in  the  p resence  of o ther  fa t ty  acids .  
Mix tu res  of compounds  w i t h  v a r y i n g  polar i ty ,  such as  menu-, di-, 
and  t r iace t in ,  a n d  glycerol, m a y  be s e p a r a t e d  easily. H y d r o x y l  a n d  
no rma l  f a t ty  ac id  methyl  es te rs  g ive  equally symmet r i ca l  peaks .  
The ve r sa t i l i ty  a n d  s tabi l i ty  of the  po lyamide  w h e n  used  as a co lumn 
mate r i a l  a t  h igh  t e m p e r a t u r e s  will undoub ted ly  lead to o ther  appli- 
cat ions in  the  gas- l iquid  c h r o m a t o g r a p h i c  analys is  of f a t ty  der iva t ives .  
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I N F R A R E D  A N A L Y S I S  OF M E T H Y L  S T E A R A T E  FOR  

D E U T E R I U M  

Helen  V e n  11orst, W .  K .  R o h w e d d e r ,  E.  Selke,  C. R .  Scholfield, and  
11. J .  D u t t o n  

A compar i son  of the  c a r b o n - d e u t e r i u m  absorpt ion  b a n d  at  2140  
cm for  hyd raz ine -deu t e r a t ed  a n d  catalyt ical ly  deu te ra t ed  methyl  
oleate shows tha t  the  hyd raz ine -deu t e r a t ed  ma te r i a l  has  one s h a r p  
peak,  w he r ea s  the catalyt ical ly deu te ra t ed  ma te r i a l  has  two shoul- 
ders  on the m a i n  peak .  Whi le  d e u t e r i u m  contents  of methyl  oleate, 
linoleate, and  ] inolenate reduced  w i t h  t e t r a de u t e r ohyd r a z ine  to the  
c o r r e spond ing  di-, tetra-,  and  he xa de u t e r o s t e a r a t e s  ag ree  wi th  the  
independen t  and  absolute  d e t e r m i n a t i o n  of d e u t e r i u m  by mass  spec- 
t romet ry ,  the  same  u n s a t u r a t e d  es ters  r educed  wi th  d e u t e r i u m  g a s  
over  p l a t i n u m  give  low resu l t s  as de t e rmined  by in f r a r ed .  The  in- 
f luence of s t e r eo i somer i sm of the d e u t e r i u m  on the  i n f r a r e d  absorp-  
t ion coefficients is d iscussed  in re la t ion  to the  development  of a 
r ap id  analy t ica l  method.  
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T H E  GAS L I Q U I D  C H R O M A T O G R A P H Y  OF H Y D R O K Y S T E A R I C  

ACID E S T E R S  

A. P .  Tulloch 

H y d r o x y  f a t t y  ac ids  now a p p e a r  to occur  in  n a t u r e  qui te  fre-  
quently.  T h e r e f o r e  an  i nves t iga t ion  has  been m a d e  of the ex ten t  
to which  g a s  l iquid c h r o m a t o g r a p h y  can  be used to s epa ra t e  a n d  
de te rmine  the  s t r u c t u r e  of the  17 i somer ic  hydroxys t ea r i c  acids .  
The  acids  have  been examined  as the i r  esters  or acylated es ters  
u s i n g  severa l  non-polar  and  polar  l iquid phases .  A n u m b e r  of the  
i somer ic  ac ids  h a v e  been sepa ra t ed  and  identif ied in this  way .  
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C H A R A C T E R I Z A T I O N  A N D  I D E N T I F I C A T I O N  OF L I P I D S  B Y  

T H E I R  C R I T I C A L  S O L U T I O N  T E M P E R A T U R E S  

1t. 1t. O. Schmid ,  11. K .  Mangold ,  and  W .  O. I~undberg 

The m u t u a l  solubil i ty  of two l iquids  which  a re  not  miscible  in  
all p ropor t ions  is a func t ion  of the  t e mpe r a tu r e .  R i s i n g  t e m p e r a t u r e  
usua l ly  inc reases  the  solubility, poss ibly  r e a c h i n g  a point,  i.e. the  
u p p e r  cr i t ical  so lu t ion  t e m p e r a t u r e  ( C S T ) ,  a t  wh ich  the two com- 
ponents  become miscible  in all p ropor t ions .  The  CST is charac te r -  
istic for  the two  l iquids involved.  D e t e r m i n a t i o n s  of CST va lues  
a re  especially va luable  for subs tances  which  canno t  be adequate ly  
charac te r ized  by the i r  me l t ing  points .  Minu te  a moun t s  of sample  
( 2 - 3  gl . )  a re  r e q u i r e d  if  the  d e t e r m i n a t i o n  is ca r r i ed  out  u n d e r  
the  microscope.  

C S T  va lues  of homologous-v inylogous  ser ies  of long cha in  hydro-  
carbons,  alcohols, a ldehydes,  acids,  methyl  and  ethyl esters,  menu-,  
di-, and  t r ig lyce r ides  h a v e  been de t e r mined  by  u s i n g  severa l  tes t  
subs tances .  

The CST va lues  depend  on cha in  length,  n u m b e r  of double bonds  
and  func t iona l  g r o u p s  of the compounds  tested. U n l i k e  the me l t ing  
points,  no a l t e r n a t i n g  behav ior  be tween  the  me mber s  of homologous  
ser ies  is observed.  L ip ids  o c c u r r i n g  in v a r i o u s  po lymorphie  f o r m s  
can  be cha rac t e r i zed  in the l iquid s ta te  by the i r  C S T  values.  Cis 
and  trans i somers  yield d i f fe ren t  OST values .  

I t  is possible tha t  a m i x t u r e  of l ipids  will yield the same C S T  
wi th  a ce r t a in  tes t  subs tance  as one of the  p u r e  components ,  b u t  
iden t i ty  as  w e n  as p u r i t y  of a s ample  is a sce r t a ined  if  comple- 
m e n t a r y  pur i f i ca t ion  techniques  h a v e  not  yielded f rac t iona t lon  and  if 
the compound  exhibi t s  the a c c u r a t e  cr i t ica l  solut ion t empera tu re .  
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M E T H O D S  FOR T H E  D E T E R M I N A T I O N  OF C Y C L O P R O P E N O I D  

F A T T Y  A C I D S .  IV.  A P P L I C A T I O N  OF T H E  S T E P W I S E  
H B r  T I T R A T I O N  M E T H O D  TO T H E  A N A L Y S I S  OF 

R E F I N E D  A N D  C R U D E  C O T T O N S E E D  OILS  

J .  A.  H~rris ,  F.  C. M~gne ,  a n d  E.  )5. ~ k a u  

A method  is descr ibed  for  t he  d e t e r m i n a t i o n  of cyclopropenoid 
fa t ty  acids  in  ref ined and  c rude  cot tonseed oils to w i th in  0 . 0 1 % .  
I t  is based  u p o n  a s tepwise  h y d r o g e n  b romide  t i t r a t ion  at 3C a n d  

2 4  J .  A~L OIL CHEMISTS' SOC., SEPTEMBER ].963 (VOL. 40 )  



55C af ter  removal  of i n t e r f e r ing  substances by adsorption,  on acti- 
vated a lumina .  H i g h l y  oxidized cottonseed oils mus t  first  be con- 
ver ted  to methyl esters. 
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T H E  D E T E R M I N A T I O N  OF D O W T H E R M  A I N  F A T T Y  A C I D S  

J. E. Mehrens 

I n  many  cases, fa t ty  acids are processed in vessels heated wi th  
Dowtherm. Occasionally, leaks develop which resul t  in  the con- 
rumina t ion  of the fa t ty  acids wi th  Dowtherm. Since Dowtherm has 
a very  sharp  and objectionable odor, i t  is i m p o r t a n t  to be able to 
rap id ly  check the  contents  of the vessel rou t ine ly  for the presence 
of Dowtherm.  

The fol lowing method describes a GLC technique which will  readi ly  
de te rmine  Dowtherm in fa t ty  acids of C~o-C2e chain  length  down to 
levels of pa r t s  per  mil l ion.  

The equipment  used  was an Aerograph  90C wi th  a ~ 6 " x  10'  
D E G S  column operated at  1 8 0 0  and 50 m l / m i n  he l ium flow 1"ate. 
S t anda rd  mixtures  of Dowtherm and fa t ty  acids were p repa red  
which contained u known  weight  percent  of Dowtherm. These 
samples were injected and the  r e su l t an t  peak heights  measured  and 
plot ted aga ins t  concentrat ions.  U n k n o w n s  were then injected and 
Dowtherm determined from the graph.  Analysis  t ime from s ta r t  
to f inish was fifteen minutes .  

Whi le  more efficient columns could be used such as silicones, etc., 
most  commercial  labora tor ies  doing  methyl  ~ t e r  analyses do not  
have  the t ime or equil)ment  versa t i l i ty  to cont inual ly  change columns. 
For  this  reason, a D E G S  column was chosen. I t  was noted t ha t  
us ing  this  technique rendered de t r imenta l  effects upon the life of 
Vd" columns but  d id  not  mater ia l ly  affect the  life of 3/16" columns. 
Column life was three months  unde r  condi t ions  of ten to twelve 
in jec t ions  per  d a y ,  five of which were fa t ty  acids, the b a l a n c e - -  
methyl  esters. This  paper  wil l  be accompanied wi th  slides i l lus t ra t -  
ing  ca l ibra t ion  g raphs  and typical chromatograms.  
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D E T E R M I N A T I O N  O F  P O L Y O X Y E T H Y L E N E  (20) S O R B I T A N  
M O N O S T E A R A T E  I N  CAKE,  C A K E  M I X E S ,  

I C I N G  A N D  C R E A M  F I L L I N G S  

C. F. Smul l iu  and A. D. Cooper 

A procedure  was developed for the de te rmina t ion  of polyoxy- 
ethylene (20)  sorb i tan  monosteara te  ( T W E E N ®  60) in cake, cake 
mixes, ic ing and cream fillings. The emulsif ier  is recovered f rom the 
sample by solvent  extraction.  After  removal of the solvent, the ex- 
t rac t  is saponified wi th  alkali  and the fa t ty  acids removed.  The 
aqueous polyp] solut ion is t reated wi th  b a r i u m  phosphomolybdate  to 
form a highly  insoluble  heteropoly acid complex wi th  the poly- 
oxyethyluted moiety. The polyoxyethylene (20)  sorbi tan  mono- 
s tearate  is determined by the  use of a g rav ime t r i c  fac tor  which  
correlates the weight  of complex obtained f rom known weights  of 
emulsifier  carr ied th rough  the analyt ica l  procedure.  The paper  
presenls  recovery data  on typical  cakes, cake mixes, i c ing  and  
cream fillings. 
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T H E  U S E  OF T H Y R O I D  A N A L O G S  IN T H E  T R E A T M E N T  OF 
P A T I E N T S  W I T H  H Y P E R C H O L E S T E R O L E M I A  A N D  

C O R O N A R Y  A T H E R O S C L E R O S I S  

N. Tuna  

Thyroid  hormones and some of their  analogs are known  to affect 
the serum cholesterol. Analogs of the thyroid  hornmnes h a v i n g  
min ima l  metabolic effects but  r e t a in ing  the cholesterol lower ing  
ac t iv i ty  have  been synthesized. 

Sodi~im dextrothyroxi~m (sodium sal t  of 3,5,3',5"-tetraiedo-D-thyro- 
nine)  is one of the most  p r emis ing  analogs.  

Our experiences with sodium dextrothyroxine  in pa t ien ts  with 
hypercholesterolemia and coronary ar tery disease wil l  be reported.  
About  20 per  cent decrease in serum cholesterol was observed in 
pa t ients  receiving 4 - 8  mi l l ig rams  of sodium dextrothyroxine  daily. 
Pa t i en t s  were followed from t h r e e  months  to three years. Side 
effects were m i n i m a l .  ~ . 

V a r i o u s  aspects of the metabolism of thyroid  analogs and  the 
mechanisms of thei r  cholesterol lower ing  action will  also be  discussed. 
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T H E  A C T I O N  OF A D R E N A L  H O R M O N E S  O N  H E P A T I C  
T R A N S P O R T  OF T R I G L Y C E R I D E S  A N D  F A T T Y  A C I D S  

M. Heimberg,  N. B. Fizette, a~.~ H.  K lausner  

Roth  adrena l  cortical  and medul la ry  hormones  appear  to have  a 
p ro found  effect on hepat ic  t r anspor t  and metabol ism of l ipids.  I n  
order  to, evaluate  these hormonal  actions on the  l ive r  w i thou t  the 
mul t ip le  va r iab les  inheren t  in exper iments  on intact  animals,  we 
s tudied the t r a n s p o r t  of t r iglycer ides  and  fa t ty  acids in isolated 
per fused  ra t  l ivers  (Am. J. Physiology 202 ,353 ,1962)  obtained f rom 
adrenalectomized and normal  male animals .  E p i n e p h r i n e  and nore- 
p h i n e p h r i n e  have  effects on net  ou tward  hepat ic  t r anspo r t  of t r i  
glycerides in  opposi t ion to that  of cortisone. Both  ep inephr ine  and 
no rep inephr ine  i nh ib i t  fa t ty  acid up take  and ou tward  t r ig lycer ide  
t ranspor t ,  when added to the medium pe r fus ing  l ivers  obta ined from 
normal  animals .  Tr ig lycer ide  ou tpu t  and fa t ty  acid up take  is de- 
pressed in  l ivers  f rom adrenalectomized rats.  I n  fact, a ne t  decrease 
in per fusa te  t r ig lycer ide  concentrat ion was observed in exper iments  
u s ing  l ivers  f rom adrenaleetomized animals .  The net  t r ig lycer ide  
release by l ivers  obta ined from adrenalec~ mized, cortisone-treated 
rats, approached t ha t  observed wi th  l ivers  f rom normal  control  ant- 

reals. The inh ib i t ion  of t r ig lycer ide  release in l ivers  f rom adrenalec- 
tomized an imals  would thus  appear  to be p r i m a r i l y  a resul t  of 
cortical  hormone depr iva t ion .  

E p i n e p h r i n e  not  only reduced tr iglyceride release by the l iver,  but  
appeared as well to i nh ib i t  the up take  of a neu t r a l  fa t  emulsion 
labeled wi th  t r i pa lmi t in - l -C  14. I n  experiments  u s ing  a per fus ion  
medium devoid  of blood, ~t was observed that  the  rate  of uptake of 
a neu t ra l  f a t  emulsion was s t imula ted  in l ivers  obtained f rom adren- 
alectomized rats.  This increased rate  of uptake was re tu rned  to the 
slower normal  ra te  by addi t ion  of hydrocort isone to the medium 
in vitro. I t  appears  f rom these experiments  that  hepat ic  l ip id  t rans-  
port  is sens i t ive  to adrena l  hormone  action. The fu r t he r  relation- 
ship of these hormones to hepatic  l ip id  synthesis  and oxidation,  and 
to the  syndrome of fa t ty  liver, is cur ren t ly  unde r  investi~'ation. 
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D R U G S  A N D  L I P I D  T R A N S P O R T  

M. Hor~ing 
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P O T E N T I A T I O N  A N D  B L O C K A D E  OF SOME D R U G  E F F E C T S  

ON L I P I D  M E T A B O L I S M  

S. E. Mayer  
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R E S E A R C H  I N T O  F A T  R A N C I D I T Y  B Y  
G A S - L I Q U I D  C H R O M A T O G R A P H Y  

P.  A. T. S w o b o d a  and C. H.  Lea  

Techniques wil l  be described which are being used a t  the 
Low Tempera tu re  Research Stat ion,  Cambridge,  E n g l a n d  to analyse 
both qua l i t a t ive ly  and quan t i t a t ive ly  the volati le f lavour  constitu- 
ents f rom autoxidised fats. 

Init ial l :y a simple vacuum dis t i l la t ion technique us ing  a short  
pa th  cold f inger type of pot still  was developed for chemical 
assay of the total  volat i le  carbonyls present,  as an aid to 
orgunoleptic evaluat ion.  Subsequently,  fol lowing the development 
of the necessary sampl ing  appara tus ,  gas chromatography  is being 
applied to the separa t ion  and analysis  of i n d i v i d u a l  consti tuents.  

Ident i f ica t ion  from re tent ion  measurements  is eonfirmed by 
spectrophotometr ic  and microchemical  data  on mic rogram fract ions 
collected from the analyt ica l  gas chromatograph.  Uu l t r av io le t  
spectra and  the spectra of th ioa rb i tu r i c  acid and dini t rophenyl-  
hydruzine der iva t ives  are used to charaeterise i n d i v i d u a l  sa tura ted 
and u n s a t u r a t e d  carbonyl eempot~nds. Chain length is established 
by micro-vapour  phase hydrogenat ion,  the hydrocarbon products  
from which are identified by gas chromatography.  

Quan t i t a t i ve  analysis  requires  r igorous  checking of vacuum 
dis t i l la t ion recoveries, ehromatographie  ar t i facts  and detector cali- 
brat ion.  A simple and efficient total t r app ing  technique has been 
developed for  the quan t i t a t i ve  collection of cmnpouents elated 
from the chromatograph,  thus al lowing independent  chemical 
assay and f lavour  evaluat ion of i nd iv idua l  conlponents. 
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E F F E C T S  OF I O N I Z I N G  R A D I A T I O N S  O N  F A T S .  II. 

A C C U M U L A T I O N  OF P E R O X I D E S  A N D  O T H E R  
C H E M I C A L  C H A N G E S  

J. R.  Cllipfrtdt fz~ld G. R. Mizuno 

The accumulat ion  of pcroxides,  of earhonyl compounds and of re- 
duc ing  substances  d u r i n g  i r r ad ia t ion  and pos t - i r rad ia t ion  storage 
of pure  fa t ty  acid methyl  esters have been studied.  

The i r r ad i a t i on  and storage of i r rad ia ted  methyl myris ta te  under  
vacuum resul ts  in fo rmat ion  of small  quant i t ies  of these compounds. 
I r r a d i a t i o n  u n d e r  oxygen gives  peroxides and carbonyt compounds 
in yields indicating" that  every ionization resul ts  in the format ion of 
one mole of each group.  The ceneent ra t ion  of these eompounds does 
not change d u r i n g  subsequent  storage. The na tu re  of the carbonyl 
and peroxidic groups  is unknown.  Ant ioxidants  have no effect on 
the format ion  of these eompeunds  d a r i n g  irr~diati~ln. 

I r r a d i a t i o n  of methyl l inoleate under  vacuum results  in destruc- 
tion of pre-formed hydropcroxides  at  a ra te  ind ica t ing  tha t  1 mole 
(if peroxide is destroyed for each three ionizations.  Under  oxygen, 
peroxides are formed with a (~ wllue of 21, i nd ica t ing  a chain re- 
action. Comparison of the format ien  of peroxides in methyl linoleate 
with tha t  in methyl myris tu tc  in(li(.ate that  approximate ly  % of 
the peroxides formed d u r i n g  i r rad ia t ion  of methyl linoleate arise 
from the direct  reaction of i r rad ia t ion- induced  free radicals  with 
oxygen, while  the rest is formed through a chain  mechanism wi th  
an average chain  length of 7. 

Peroxides  co.ntinue to increase in the i r rad ia ted  methyl  l inoleate 
stored u n d e r  oxygen and the rate of format ion of these peroxides 
d u r i n g  storage increases with in i t i a l  i r r ad ia t ion  dose. 

Ant ioxidan£s have some effect in r e l a rd ing  the format ion  of per- 
oxides d u r i n g  i r r ad i a t i on  of methyl  l inoleate and d u r i n g  post- 
i r r ad ia t ion  storage, bu t  the effect is sman compared to thei r  anti~ 
oxigenie ac t iv i ty  toward simple autexidat ion.  The effect var ies  with 
the n a t u r e  of the an t iox idan t  and with i r r ad ia t ion  dose. Propyl  
gallate is much less effective than  butylated hydroxyanisole  and ap- 
pears  to be easily destroyed ( lur ing i r rad ia t ion .  
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P R O O X I D A N T  E F F E C T  OF S O M E  C A R B O N Y L  C O M P O U N D S  
IN V E G E T A B L E  OILS 

R. TI: Ander.~on and T. E. t Iun t l ey  

Certain  carbonyl  compounds which migh t  be pro: lured in brown- 
ing  degrada t ions  of sugars  were found to act as prooxidants  in 
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vegetable oiJs. Action of these compounds as prooxidants  was ap- 
pa ren t  in oils held at 57 ° in  open beakers but  not  in oils a t  99 ° 
in the AOM Test. 
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A L I G H T  T E S T  TO M E A S U R E  S T A B I L I T Y  O F  E D I B L E  O I L S  

Helen  A. Maser,  C. D. Evans ,  aug  W.  F. K w o l e k  

The effect of l igh t  on the f lavor  of edible oils and var ious  food 
products  is reviewed to show the importance of this  factor  in food 
studies and the need for a method of evaluat ion.  Such a test, u s ing  
fluorescent I ight  in an easily assembled unit ,  has been developed and 
the pa ramete r s  for its use were determined.  Iden t ica l  samples of 
soybean oil exposed on 10 different  days and organolept ica l ly  evalu- 
ated show the metlmd to be reproducible  wi th  a s t anda rd  dev ia t ion  
of 0,79 us ing  a scor ing system of 1-10 .  This  met lmd was then  
applied to soybean, cottonseed, safflower, and hydrogenated-winter-  
ized soybean oils, and a l ight-exposure value was determined for 
each oil based on a comparison with accelerated s torage  procedures  
o rd ina r i ly  used. Advan tages  of this  l igh t  test. are the short  t ime 
requi red  to complete the test, the reduct ion of va r i a t i on  by a con- 
trolled l ight  source, the reproducib i l i ty  of results,  and the adaptabil-  
i ty to related food products .  
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T H E  F L A V O R  O F  A U T O X I D I Z E D  S O Y B E A N  O I L  

F. D.  Hil l  and  E.  G. H a m m o n d  

Commercial  soybean oil was allowed to oxidize at  room tempera- 
ture  in open flasks un t i l  " rever ted"  f lavor developed. The flavor 
was concentrated by pass ing  the oil th rough  a Rota-a-fihn molecular  
still, the  f lavor  being t rapped  in  a condensor cooled wit l l  l iqu id  
ni t rogen.  I t  was not  possible to remove all the f lavor  f rom the oil 
by this  process. Since all of the f lavors appear  to be ra the r  vola- 
tile compounds,  this  may be due to cont inuous  genera t ion  of the 
f lavor  compounds d u r i n g  the dis t i l la t ion.  H e a t i n g  the oil as i t  
passed th rough  the still  did not e l iminate  this  problem. I f  enough 
heat  was used to. remove the au toxida t ion  flavor,  a heated f lavor  was 
genorated.  The contents  of the  l iqu id  n i t rogen t rap  consisted of a 
water  layer  and a small  amount  of "oil ."  The oily layer  was di luted 
with pe t ro leum ether and separated by gas chromatography on 
butanedio l  suecinate  columns. The f lavor  components were t rapped  
in  freshly deodorized soybean oil or in  mi lk  and tasted.  On the 
basis of the i r  re tent ion t imes and flavors, the only s igni f icant  f lavor  
compounds in  t h e  oily layer were hexanal,  v iny lamyl  ketone, and 
2,6-nonadienaL The oily layer  would not  reproduce the o r ig ina l  
f lavor of the  autoxidized soybean oil. The aqueous layer, however,  
when added to f reshly deodorized soybean oil did give the o r ig ian l  
f lavor  of the soybean oil. This layer  was f rac t ionated  by gas chro- 
ma tography  and the f rac t ion  responsible for the autoxidized soybean 
oil f lavor  was found to t rave l  at  about  the same ra te  as pen tana l  
and hexanal  on butanedio l  succinate  columns. This  impor t an t  f lavor 
compound is probably v inyle thyl  ketone. 
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R E L A T I O N S H I P  O F  P E R O X I D E  V A L U E  A N D  
T t I I O B A R B I T U R I C  A C I D  V A L U E  T O  

D E V E L O P M E N T  O F  U N D E S I R A B L E  
F L A V O R  C H A R A C T E R I S T I C S  

I N  F A T S  

W .  D.  Pohle ,  R .  L.  Gregory,  a~.d B .  V a n  Giessen 

The p6roxide va lue  and th ioba rb i tu r i c  acid va lue  were compared 
with the f lavor  score for a series of different  types of fats, wi th  and  
wi thout  added monoglyceride and wi th  and wi thou t  different  sta- 
bilizers. The da ta  indicated tha t  the f lavor  score c a n n o t ' b e  esti- 
mated from either the peroxide va lue  or the th ioba rb i tu r i c  acid 
value. Ei ther ,  can be used to follow the development  of off f lavors 
in a g iven  p roduc t  b u t  tim re la t ive  level may vary  from produc t  
to product .  
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A S T U D Y  O F  M E T H O D S  F O R  E V A L U A T I O N  O F  T H E  
S T A B I L I T Y  OF F A T S  A N D  S t t O R T E N I N G S  

W .  D.  Pohls ,  ~'. L.  Gregory,  T. J.  Wai,~s, B .  V a n  Giessen, 
J .  R .  Taylor,  and  J. J .  A h e r n  

The data  from several  labora tory  tes[s; A 0 M  bomb, bomb wi th  
catalyst, Eckey and Schall Oven tests were compared wi'.h data  
f rom a storage test at 85F and organolept ic  eva lua t ion  at  selected 
intervals .  Tests were car  led out  on lard, hydrogenated  vegetable 
oil, and tallow, wi th  and wi thout  added monoglyceride,  and  wi th  
and wi thou t  selected ant ioxidants .  A comparison of the data  from 
the labora tory  tests wi th  t ha t  f rom the storage tests ind ica ted ;  
I )  tha t  the di f ferent  types of fa ts  behave differently,  2) the labora- 
tory tests cannot  be used as an index of shelf s tabi l i ty  except for 
a given type or fo rmula t ion  of fat  when the re la t ionship  is known,  
3) the bomb method is the  most  reliable for e s t imat ing  shelf life, 
and 4) the bomb method wi th  catalyst  is less accurate  t han  the 
bomb method, bu t  may be used for control  purposes  where some 
accuracy may be sacrificed in  the in teres t  of shorter  time. 
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S U R F A C E  M I G R A T I O N  O F  C O B A L T  D R I E R S  I N  

P R O T E C T I V E  C O A T I N G S  

J.  H .  Rolker ,  Jr .  

An inves t iga t ion  was made of the ver t ica l  d i s t r i bu t ion  of cobalt 
naph thena te  present  as a dr ie r  in films of vegetable oils and  related 
polymers. The th ickness  of the fihns r anged  from about  0 . 5 -100  

rail. The oils and polymers inves t iga ted  included soybean, castor, 
linseed, dehydrated castor, blown linseed, heat  bodied soybean and 
linseed, minera l  oil, chemically modified soybean and linseed, 
u re thane  oils, v inyl  toluene-oil and dicyclopentadiene-oil  copolymers, 
and a water  dispersible  l inseed oil  based polymer. The analyses 
were made by d e t e r m i n i n g  the ac t iv i ty  of Co s° Naphtbena te  tagged 
dr ie r  with a gas-flow propor t iona l  counter.  Three sepa"ato types 
of exper iments  were performed.  The f irs t  measured  change in 
ac t iv i ty  on d ry ing  of 4 rail, 100% solids polymers con ta in ing  
0 .06% Co. This s tudy showed tha t  there  was, a t  most  a 10% shif t  
f rom a homogeneous d i s t r ibu t ion  of cobalt. The second s tudy com- 
pared the difference in  ac t iv i ty  between the top and bottom of 
cured polymer fihns of 0.8 rail and 8 mil  thickness.  These polymers 
contained 0 .01% Co., 0 . 0 f i t  Co. or a mix tu re  of 0 .06% Co., 0 .06% 
Pb  and  0 . 0 3 %  lV[n. Signif icant ly  more ac t iv i ty  was found toward  
the top ef the fihns. The presence of other  dr iers  made no  s igni f icant  
difference. The th i rd  s tudy examined the re la t ionship  of ac t iv i ty  to 
sample thickness  wi th  a range  of thicknesses for each polymer. An 
0 .06% Co. level was used. A subs tan t i a l  or ien ta t ion  of cobalt 
toward  the surface was observed. 
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N O V E L  U R E T H A N E  O I L S  

A. E.  R h e i n e c k  and  Sol S h u l m a n  

The format ion  of fihu fo rming  polymers u t i l i z ing  the react ion of 
the isocyanate g roup  wi th  compounds con ta in ing  act ive hydrogen.  
especially hydroxyl,  is one of the fas tes t  growing" developments  in  
coatings.  

Usua l ly  u r e thane  coatings are p repared  by the reaction of an 
aromat ic  di isocyanate  (or polyisocyanate)  and an a l iphat ic  polyol. 

In  this  s tudy unsa tu ra t ed  fa t ty  isocyanates were used wi th  
polyoIs, such as glycerol, pentaerythr i toI ,  etc. and the proper t ies  of 
the ure thanes  were compared wi th  the cor responding  esters. 

U n s a t u r a t e d  isocyanates were p repared  by two routes. One 
route involved the p repa ra t ion  of n i t r i les  f rom u n s a t u r a t e d  fa t ty  
acids and ammonia ,  followed by catalylic reduct ion  of the n i t r i l e  
to the unsa tu ra t ed  amine  with subsequent  conversion of the  amine  
to the isocyanate u s i n g  the well known phosgene method. 

The other method consisted of convers ion of the fa t ty  acid to 
the acid chloride followed by reac t ion  wi th  sodium azide to produce 
the isocyanate where, in cont ras t  to the isocyanato produced by the 
phosgene method, the olefinic chain  possessed one carbon atom less 
than  the fa t ty  acid. Isocyanates  based on linseed, safflower,  area 
tail  oil were thus  obtained.  
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E V A L U A T I O N  O F  F A T T Y  V I N Y L  E T H E R  P O L Y M E R S  A N D  

S T Y R E N A T E D  P O L Y M E R S  F O R  M E T A L  C O A T I N G S  

B.  G. B r a n d ,  H .  O. Schoen,  L. .  E .  Ga~.t, and  J. C. Cowan 

A fur the r  eva lua t ion  of our fa t ty  v iny l  ether polymers as potent ia l  
coatings for metals  (pa r t i cu la r ly  cans)  includes s tudies on 12 lin- 
seed and  soybean polymers i n c l u d i n g  terpolymers  wi th  eyclopenta- 
diene and sfyrenated der ivat ives .  F i lms  of these polymers were baked 
wi th  and wi thou t  dr iers  and examined for flexibility, adhesion. 
chemical resistance, and hardness .  F i lm  proper t ies  were related to 
chemical composit ion of the polymers i nc lud ing  the effect of styrena- 
tion, l inseed versus  soybean polymers, and content  of eyclopentadieue. 
F i lms  possessed excellent flexibility, adhesion, and hardness .  Sur- 
pr is ingly ,  for  all the  p0b'mers,  the hardes t  films were obtained 
wi thou t  driers .  
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T H E  R E L A T I O N S H I P  B E T W E E N  " G A S - P R O O F N E S S "  A N D  

S T R U C T U R E  I N  T U N G  O I L  

A.  E.  R h e i n e c k  and  S. C. S. P a n g  

When  t u n g  oil is hea t  processed to make i t  "gas-proof,"  i t  was 
observed tha t  the conjuga ted  t r iene  s t ruc tu re  d imin i shed  as meas- 
u red  by the ul t ra-viole t  absorpt ion character is t ics .  I t  appeared tha t  
a t  least  less than  1 5 %  res idua l  t r iene  is necessary to have only the 
oil completely gas-proof. This  low t r iene  content  is difficult to 
achieve wi thout  gelat ion if the oil is processed wi thou t  resins.  

Whether  t ung  oil is  gas-proof or not  is re la ted to film thickness.  
solvents and driers,  as well as the method used fo determine gas- 
proofness,  e.g. t u r p e n t i n e  wi th  .01% Co and .1% Pb produced 
smooth films in  air,  whereas  celtosolve produced wr ink led  films. The 
method for de t e rmin ing  gas-proofness is impor tan t .  

D u r i n g  the hea t  processing,  the presence of a conjugated diane. 
as an intermediate ,  was difficult to detect. I f  present ,  i ts l ife was 
short.  The double bonds in the p roduc t  exist  as a noncon juga ted  
diene. They are sufficiently far  apa r t  to make the shif t  to the 
conjugated  s t ruc tu re  impossible.  

A series of s t ruc tu res  for cyclic d imers  which migh t  be formed 
were postulated.  I-Iigher polymers are possible also. Ozonolysis 
degrada t ion  products  indica ted  tha t  a number  of different  s t ruc tures  
are possibly formed in the gas-proof ing reaction.  
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P R E P A R A T I O N  A N D  P R O P E R T I E S  O F  S O M E  W A T E R -  

D I S P E R S I B L E  I N D U S T R I A L  C O A T I N G S  
F R O M  T U N G  O I L  

D. L.  Wood ,  L .  L.  Hopper ,  Jr . ,  and F. G. Dollear 

T u n g  oil and t u n g  oil methyl  esters can be ut i l ized in a water-  
dispersible res in  by first  adduc t lng  wi th  acrylic acid and then cook- 
ing  into an alkyd wi th  polyethylene glycol, a t r i a l  and phtha l ic  
anhydride.  These res ins  are readi ly  dispersible in water  w i thou t  the 
use of special b lenders  or mixers  and  wi thout  the. need of so~ubiliz- 
ing  agents,  buffers or emulsifiers.  They can be di luted easily wi thou t  
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separat ion.  The t u n g  dispersio~ls are quite stable on aging,  even 
d u r i n g  freeze-thaw cycles. 

W i t h  the addi t ion  of a melamine-formaldehyde resin,  usua l ly  
about  30% based on resin solids, the t ung  oil or t u n g  metbyl  ester 
coat ings can be baked far  i n d u s t r i a l  uses, such as automot ive  and 
appl iance coatings.  

As metal  pr imers ,  the water-dispers ible  t ung  coat ings exhibi t  good 
hardness ,  adhesion and flexibili ty.  They are res i s t an t  to water,  
salt  water,  detergent,  minera l  sp i r i t s  and gasoline. They g ive  bet ter  
adhesion and flexibil i ty to commercial  topcoats. 

As a topcoat, ~he t u n g  methyl ester enamel exhibi ts  good gloss, 
hardness ,  adhesion, f lexibil i ty and chemical resistance,  t towever ,  
d iscolor ing appears  in bak ing  and this  problem mus t  first  be solved 
in order  for use in  white  enamels. 
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S O M E  P R O P E R T I E S  O F  T H E  G L Y C E R O L  E S T E R S  O F  T H E  
I S O L A T E D  A N D  C O N J U G A T E D  CIS,  T R A N S  I S O M E R S  

O F  L I N O L E I C  A C I D  

A. E. Rheineek  and D. D. Z i m m e r m a n  

A series of glycerol t r ies ters  of the va r ious  geometric  isomers 
of fa t ty  acids h igh  in ]inoleic acid were prepared  and s tudied for 
ra te  of drying,  after-tack, ra te  of oxidat ion and polymerizat ion 
characterist ics .  

The acids der ived from safflower oil have  the isolated eis, eis 
s t ructure .  These were isomerized to the cor~jugated cis, t rans  by the 
alkali  method. Re-esterif ication wi th  glycerol showed no appreciable 
change in  isomeric  s t ruc tu re  of the esters. The conjuga ted  trans,  
tvans oils were prepared  by iodine isomerizat ion of the  cis, t~'ans 
compound. The conjugated trans, trans compounds polymerize more 
readi ly  than  the conjugated  cls, trans.  Lit t le  or no difference was 
found in the d ry ing  rate of these two conjugated  s t ructures .  

The isolated trans,  trans oil was prepared  by t r ea tmen t  of saf- 
flower oil wi th  se lenium or n i t rous  acid. 

Dry ing  t ime studies showed tha t  oils wi th  a h igh  content  of con- 
ju~'a.ted or isolated double bonds  dr ied at  a slower ra te  than  blends 
of these two types. Thus, a m i n i m u m  dry t ime occurred wi th  mix- 
tures  con ta in ing  35% ± 5% of e i ther  conjugated  trans,  t rans  or 
cis, trans oils with the r ema inde r  be ing  isolated eis oils. This is 
related to the faster  oxygen uptake  and peroxide format ion  of the 
cis s t ruc ture  which  then is a peroxide in i t i a to r  for v iny l  type 
polymerization.  

The d ry ing  rates  of t rans  oils are direct ly p ropor t iona l  to the 
trans content. 
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P t l O S P : ; ] A T I D Y L S E R I N E - B O V I N E  S E R U M  A L B U M I N  
I N T E R A C T I O N S  

D. G. Therr iaul t  and J. F. Taylor 

In t e r ac t ion  of bovine  se rum a lbumin  wi th  phosphat idylser ine  was 
s tudied by tu rb id ime t r i c  nmthods, dt was fonnd tha t  bovine  serum 
a lbumin  will  b ind  phosphat idylser ine .  Analysis  by the law of mass 
action for mul t ip le  equi l ib r ium has led to the conclusion tha t  bovine 
serum a lbumin  possesses a heterogenei ty  of b ind ing  sites for phos- 
phat idylser ine .  The max imum number  of sites and the respective 
afilnit~, constants  were calculated to be: k l = l . 9 6 X 1 0  ~, n 1 ~ 2 ;  
k'z = 3.9 X 10 ~, n o =  31. 

] t  was proposed tha t  the different  b ind ing  sites in bovine  serum 
a lbumin  may be a t t r ibu ted  to changes in the t e r t i a ry  or secondary 
s t ruc tures  of a lbumin  in i t i a t ed  by the b ind ing  of phosphat idylser ine .  

The observat ion  was made tha t  removal  of fa t ty  acids from 
crystal l ine bovine serum a lbumin  resulted in the appearance of 
a substance wi th  sed imenta t ion  rate  s imi lar  to t ha t  of the a lbumin  
dimer,  S~0 ~ --~ 6.41S. Even  though extract ion of the l ip id  did 
not  affect the - - S H  content  of bovine  serum albumin,  the dimeriza- 
l ion couht be reversed by t r ea tment  with cysteine. This  t rea tment  
resulted in a product  which was free of lipid, with the same cen- 
t r i fuga l  and electrophore~ic character is t ics  as na t ive  crystal l ine 
bovine serum albumin.  
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B I N D I N G  O F  S T E R O I D S  TO P R O T E I N S  

U. Wes tphal  

Steroid compounds form dissociable emnplexes of low b ind ing  
energy with numerous  prote ins  of different  o r ig in  as can be 
denmnstra ted  by va r ious  physiochemieal  procedures,  This  inter- 
action has definite physiological  consequences in case of the steroid 
hormones. The sites of a t t achment  between A~-3-ketosteroids and 
human  serum a lbumin  appear  to be located at  the a lpha side of 
the steroid molecule. The affinity" of in terac t ion  with serum albu- 
mins  is increased by en t rance  of electron-repell ing g roups  (a lkyl)  
into the steroid, and decreased by e lect ron-at t rac t ing groups  ( - - O H ;  
z O ;  halogen) ( "po la r i ty  r u l e " ) .  This  rule is reversed in inter- 
actions wi th  cer ta in  pro te ins  which have a h igher  content  of 
a l iphat ie  hydroxyl  groups.  I t  was concluded from competi t ion 
studies wi th  h igher  fa t ty  acids tha t  the a t tachment  o f  A4-3-keto- 
steroids to se rum a lbumin  does ne t  take place at  the an ion-b inding  
sites. The S i t -g roup  of serum a lbumin  is not  involved in  the 
in te rac t ion  wi th  testosterone. 

The a~-aeid glycoprotein (orosomueoid)  from h u m a n  serum was 
found to have a pa r t i cu la r ly  h igh  b ind ing  affinity for progesterone.  
Renmval  of sialic acid resul ts  in a decrease of this  b i n d i n g  affinity. 
Complex format ion  with the orosomucoid leads to physiological  
inac t iva t ion  of progesterone.  

A highly  specific in te rac t ion  occurs between the adrenocort icoid 
hormones and the cor t ieosteroid-binding globul in  ( t r anscor t in )  in  
serum of h u m a n  and other species. For  a quan t i t a t i ve  test, the 

endogenous eort icostoroids have  to be removed by dialysis  a t  B70. 
Cortisol, corticosterone and related hormones are hound by trans- 
cor t in ;  aldosterone in terac ts  with serum and t ranscor t in -eon ta in ing  
f ract ions  more s t rongly  than wi th  a lbumin .  The " t r ansco r t in"  
ac t iv i ty  of r a t  se rum increases af ter  adrenalectomy and hypo- 
physectomy; in jec t ion  of cort icosterone into adrenalectomized ra ts  
reverses this  effect. The general  increase of the total  a-globulin 
f rac t ion  in  adrenalectomized ra ts  ( 1 5 - 1 6 % )  is smaller than  the 
increase in " t r a n s c o r t i n "  ac t iv i ty  (100 % ) .  The corticosteroid- 
b i n d i n g  serum prote ins  of different  n l ammal ian  species (rat,  rabbit ,  
steer, horse) were found  to be a-globulins.  Thei r  b ind ing  affinities 
towards  different  eorticosteroids wil l  be discussed.  
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COMPOSITION A N D  F U N C T I O N A L  R O L E  O F  S O M E  
L I P O P R O T E I N S  O F  I N D U S T R I A L  S I G N I F I C A N C E  

J. D. Mullah and D. E. S m i t h  

Eggs, milk and wheat,  which const i tutes  a major  por t ion of 
our food supply, conta in  l ipoproteins  which determine many char- 
acterist ic  propert ies  of these foods. Cu r r en t  knowledge of the 
physical-chemical s t ruc tu res  of these l ipoprote ins  of egg yolk, mi lk  
fa t  membranes  and whea t  g luten are summarized.  The relat ions 
between Hpoprotein s t ruc ture  and i n d u s t r i a l  funct ion  are con- 
sidered. This includes a discussion of s t ruc ture  modification by 
physical  and chemical t reatments .  

Chemical  addi t ives  are being used in  this  laboratory to s tudy 
the mechanisms involved  in de t e rm in ing  rheological propert ies  of 
wheat  flour dough. Examples  are described whereby flour dough 
with very poor rheological  proper t ies  (i.e., unsui tab le  for eom- 
nmrcial  bread m a n u f a c t u r e )  is markedly  improved by addi t ion  of 
low levels of certain sulfated polysacchar ides  or surface active 
agents.  (These agents  have found considerable use in the s tudy 
and isolat ion of blood and  mi toehondr ia I  l ipoprote in  systems).  The 
complexes between these improv ing  reagents  and the gluten lipo- 
pro te ins  of the f lour dough  are readi ly  s tudied by moving  boundary  
eleetrophoresis. These procedures  and resul ts  are described. 
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E V A L U A T I O N  O F  B U T Y L  S T E A R A T E ,  B U T Y L  O L E A T E ,  
B U T Y L  R I C I N O L E A T E  A N D  M E T H Y L  L I N O L E A T E  

A S  P O L Y  ( V I N Y L  C H L O R I D E )  P L A S T I C I Z E R S  

G. R. Riser,  F. W. Bloom and L.  P.  Wi tnauer  

An inves t iga t ion  of buty l  stearate, bu ty l  oleate, bu ty l  r icinoleate 
and methyl l iuoleate was made to determine the extent of thei r  
compat ibi l i ty  wi th  p o l y ( v i n y l  chloride) and their  plas t ic iz ing effects 
on the physical  proper t ies  of the r e su l t ing  molded sheets. These 
monoesters were evalua ted  as the sole pla~stb'.izer and in combinat ion 
with BOP.  The resul ts  showed the mater ia ls  to have l imited 
compatibi l i ty  in general,  being less t lmn 1 0 %  of the total  mix. 
I n  combinat ion wi th  B O P  these compounds were found to improve 
the color, low tempera tu re  f lexibil i ty and heat  s tabi l i ty of the 
molded po ly (v iny l  chloride) sheets over these conta in ing  B O P  
as the sole plasticizer.  Tensile s t rength ,  percent  elongation and 
l i gh t  s tabi l i ty  proper t ies  were essential ly comparable te those found 
for pure  DOP.  
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T H E  P R E P A R A T I O N  A N D  P L A S T I C I Z I N G  C H A R A C T E R I S T I C S ,  
T H E  P I P E R I D I D E S  O F  L O N G - C H A I N  F A T T Y  A C I D S  A N D  

T H E  F A T T Y  A M I D E S  OF O T H E R  C Y C L I C  I M I N E S  

R. R.  l~[od, F. C. Magne, and E. L. Skein 

Forty-eight  N-acyl deriw~tives of cyclic imines have been pre- 
pared, characterized and screened as plast icizers for poly(viny]  
cldoride-vinyl  acetate) copolymer. Among these were the piper idides  
of decanoic, palmit ic ,  stearie, oleic, erucic, ricimdeie, epoxystearie, 
epoxyoleie, diepoxystearie,  sebaci% pinic, cottonseed, hydrogenated 
cottonseed, rapeseed, Limnan thes  douglasii, animal,  2-ethylbexanoic, 
napb then i r  and dimer  acids, as well as the N-oleoyl der iva t ives  
of a ~lumber of subs t i tu ted  p iper id ides  and other cyclic imines 
inc lud ing  pyrrol id ine ,  piperazine,  cyclohexylenimin% tetrahydro- 
quimdine,  3-azabicyclo [ 3.2.2 ] nonane,  d ipyr idylamine ,  and carbazole. 

In  general  these amides of the cyclic imines exhibited excep- 
t ional ly  high p las t ic iz ing  efficiencies. The compatibi l i t ies  observed 
were the best to date for fat ty acid de r iva t ives  on the basis of 
both ind iv idua l  and t e rna ry  fat ty acid composit ion-compatibi l i ty 
data. Several  of these amides exhibi ted low-temperature charac- 
ter is t ics  in the adipate  plast icizer r ange  wi thou t  the adverse 
vola t i l i ty  character is t ics  of the adipates.  There are indica t ions  
tha t  some of these amides ba re  appreciable  an t i funga l  ac t iv i ty  
and also show some promise as n i t r i le  rubber  softeners. I t  has 
been concluded tha t  cyclic imines wil l  in general  produce fa t ty  
acid der iva t ives  of better  than  average compatibi l i ty  as v inyl  
plasticizers.  
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P R E P A R A T I O N  O F  A L C O H O L S  F R O M  F A T T Y  C Y C L I C  A C I D S  

E. W.  Belt, J. P.  Friedrich, L.  E. Gast, and J. C. Cowan 

Satura ted  C~s and Cup cyclic alcohols have  been prepared by 
catalyt ic  hydrogena t ion  of methyl esters of the fol lowing:  l inseed 
cyclic monomeric acids, pure Cls sa tu ra ted  cyclic acids, ethylene 
adduct  of conjugated soybean fa t ty  acids, and ethylene adduct  
of conjugated octadecadienoic acids. The convers ion of ester to 
alcohol was 8 4 - 9 7 % ,  based ou hydroxyl  determinat ion.  Gas- 

( C o n t i n u e d  on  p a g e  3 0 )  
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f iquid c h r o m a t o g r a p h y  showed the convers ion  of ester  to alcohol to 
be a lmost  quan t i t a t ive .  The h y d r o g e n a t i o n s  were  ca r r i ed  out  by 
using" 1 0 % ,  by weight ,  copper chromi te  catalyst ,  in i t ia l  h y d r o g e n  
p r e s s u r e  of 2 ,100 psi, and  3 h r  a t  280C. 

P r e l i m i n a r y  eva lua t ions  ind ica te  tha t  C:s and  C,2o s a t u r a t e d  
cyclic a.lcobols have  potent ia l  in  cosmetic  fo rmula t ions .  
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A C I D - C A T A L Y Z E D  C O N V E R S I O N  O F  E P O X Y E S T E R S  
T O  H Y D R O X Y E S T E R S  

G. Maerksr, E. T. ttaeberer, and W. C. Ault 

Es te r s  of 9 ,10-epoxys tear ic  acid  (epoxidized oleic ac id ) ,  d issolved 
in 1,4-dioxane,  were  t r ea t ed  at  room t e m p e r a t u r e  or below, f i rs t  
w i th  aqueous  acid  and  then  wi th  w a t e r  to conver t  t h e m  to 
9 ,10-d ihydroxys tea ra tes  in h igh  yields.  Es t e r  func t ions  r e m M n e d  
intact .  Glycidyl 9 ,10-epoxys teara te ,  e thylene glycol bis-(9,10-epoxy-  
s t ea ra t e )  and  catechol b i s - (9 ,10-epoxys tea ra te )  were  conver ted  to 
the  co r re spond ing  t e t r a h y d r o x y  es ters  by th is  method.  

H y d r a t i o n  of methyl  epoxys tea ra t e  wi th  concen t ra ted  su l fu r i c  
acid at  room t e m p e r a t u r e  led to the  f o r m a t i o n  of considerable  
a m o u n t s  of by-products ,  p r inc ipa l ly  methyl  9 (10 ) -ke tos t ea ra t e .  Side 
reac t ions  were  inh ib i ted  by d i lu t ing  the acid  ca ta lys t  w i th  wa te r .  

T r e a t m e n t  of methyl  9 ,10-epoxys teara te  wt ih  di luted ( 2 4 % )  
f luoboric acid g a v e  methyl  9 ,1O-dihydroxys teara te  in  8 8 %  yield. 
Undm" s imi la r  condi t ions  glyeidyl  s t e a r a t e  did  no t  react ,  and  
only one oxi rane  func t ion  of glycidyl  epoxys tea ra te  w a s  conver ted  
to the glycol. An exp lana t ion  is offered, based on d i f ferent  hyd ra -  
t i en  pa th s  available,  to accoun t  for the difference in  r eac t iv i t y  
of glycidyl  es ters  and  i n t e rna l  epoxides t o w a r d  dilute acids.  
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R E A C T I O N  O F  D I C H L O R O C A R B E N E  W I T H  F A T S  A N D  O I L S  

H. E. Kenney,  I)~ria Komanow.~ky, and A. N. }~'igley 

Dich iorocarbene  was  g e n e r a t e d  in  the presence  of lard,  olive, 
safflower, tung,  and  m e n h a d e n  oil. W h e n  solut ions of fa t s  or  oils 
in ethyl t r icbloroaceta te  were  mixed  w i t h  sod ium methoxide  in  
n hep tane  at  2C, u n s a t u r a t e d  components  were  t r a n s f o r m e d  in 

h igh  convers ion  to d ichlorocyclopropane  d e r i v a t i v e s ;  fa t s  were  
conver ted  to methyl-and-ethyl  es ters  ( 9 0 % )  or  r e m a i n e d  as glycer- 
ides ( 1 0 % ) .  The p ropor t ion  of d iehlorocyclopropaue r i n g s  was  
the s a m e  in the g iycer ides  as  in  the ester  p roduc t s .  The r eac t iv i t y  
of safflower oil r equ i red  me te red  addi t ion  of r e a c t a n t s  a t  2 5 - 5 5 C .  

P r o p e r t i e s  were  m e a s u l e d  on dichlorocyclopropane fa t ty  es ters  
f reed  f r o m - g l y c e r i d e s  b u t  c o n t a i n i n g  s a t u r a t e d  esters.  Chlorine 
conten t  r a n g e d  f rom 12 3 3 % .  Compat ib i l i ty  w i t h  si l icone oils w a s  
subs tan t i a l ly  improved.  Viscos i t ies  and  dens i t ies  inc reased  wi th  
chlor ine  content .  Viscos i ty  indices  were  135, 150, 49, 67, and  79 
for  p roduc t s  f rom iard,  olive, safflower, tung ,  and  m e n h a d e n  oil. 

Dieh lo roearbene  could be g e n e r a t e d  w i thou t  alcoholysis of glycer- 
ides by decomposi t ion  of s o d i u m  t r ich loroace ta te .  Th i s  g a v e  di- 
chlorocyclopropanes  f r o m  safflower oil u n s a t u r a t e s  in  5 0 %  con- 
vers ion ,  bu t  fai led wi th  lard.  

Ana lyses  were  p e r f o r m e d  by thin- layer ,  a rgen ta t ion ,  and  gas- 
l iquid  c h r oma tog r aphy .  
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M E T H A N E S U L F O N I E  A C I D - C A T A L Y Z E D  A D D I T I O N S ,  I V .  
A D D I T I O N S  T O  M E T H Y L  L I N O L E A T E  

Abner Eisner, Theodore Perlstein, and W. C. Autt 

The s tudy  of the m e t h a n e s u l f m d c  acid-cata lyzed addi t ion  of 
nucleophile,s to olefinic bonds  has  been extended to include linoleie 
acid. A n u m b e r  of the subs t ances  (phenols,  phenyl  ethers,  and  
ary l th io ls )  that  have  been successful ly  added  to oleic acid  and  
cyclohexane were t r ied  s imi l a r ly  in  an  i nves t iga t ion  wi th  methyl  
l inoleate.  These  inc lude :  phenol,  o-ehlorophenol, 2-naphthol,  re- 
sorcinol,  methyl  salicylate,  anisole,  phenetole,  p-to]uenetbiol,  p-ehloro- 
benzenethiol ,  and  2-naphthaleneth ioI .  The  add i t ions  to. methyl  Iino- 
leate in the me thanesu l fon ic  acid  cata lyst -solvent  m e d i u m  take  place 
as r ead i ly  as they did wi th  oleic acid  and  good yields of p roduc t s  
were  obta ined.  The r ecovery  of the p roduc t s  however ,  is, compli- 
cated by the  presence  of poly ~ddit ion p roduc t s  and  polymer ic  
m a t e r i a l  a long  with the  monoadd i t i on  p roduc t s .  

As  observed prev ious ly  in  the oleic acid  s tudies ,  evidence for 
the f o r m a t i o n  of e ther  i n t e r m e d i a t e s  was  obtained.  I n f r a r e d  s tudy  
of ch roma tog raph ica l ly  separab le  f r ac t ions  of the  products  of the 
reac t ion  r e su l t i ng  f rom the  add i t i on  of 2-naphthol  to methyl  lino- 
Ieate reveate: i  the p resence  of a n a p h t h o x y  addi t ion  p roduc t  as  
well as the expe(.ted hydroxy-naph tby l  de r iva t ives .  As before,  the  
only identif ied p roduc t s  f r o m  the aryl thiol  addi t ions  were thio- 
e thers .  

( C o n t i n u e d  o n  p a g e  3 3 )  

AOCS Neutral Oil Procedure for 
Marketing 1963 Soybean Crop 

(AOCS Method Ca 9F-57, Revised 1963) 

M a y  w e  send  y o u  a p r o p o s a l  for  the  s e t u p  for the  neutra l  o i l  test ? 
We understand that the neutral oil test may be used in marketing the 1963 soybean 
crop. Scientific Products stocks all the materials needed [or this test--whatever you 
require . . . chromatographic columns, alumina, solvents, fume hoods or other 
apparatus . . . S /P  will be glad to assist you. If a fume hood is in your plan, we'd 
like to recommend the new Labconco fiberglas fume hoods--available in 47" and 
70" sizes. They're easy to install and an excellent value. Many are already in use 
in various laboratories throughout the country. 

To aid your laboratory Scientific Products has 16 distributing warehouses 
located throughout the United States for prompt, efficient service in your area. 

May we send you an individualized proposal on setting up the neutral oil 
test in your laboratory? To evaluate the plan best suited to your requirements 
we need to know the approximate number of tests run annually in your laboratory 
and the number of sets of chromatographic glassware you plan to install. Please 
direct your inquiries to John McConnell, Vice President, Scientific Products, at 
our general office address shown below. 

s c i e n t i f i c  p r o d u c t s  
D I V I S I O N  O F  A M E R I C A N  H O S P I T A L  S U P P L Y  C O R P O R A T I O N  

G E N E R A L  O F F I C E S :  1 2 1 0  L E O N  P L A C E ,  E V A N S T O N ,  I L L I N O I S  
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P U R I F I C A T I O N  O F  A L D E H Y D E S  F R O M  S O Y B E A N  O I L  B Y  

B A S E  E X C H A N G E  R E S I N S  

R.  E.  B e l l  

Self-polymerizat ion of aldehydes,  p r e p a r e d  on a pi lot -plant  scale 
in stainless-steel  e q u i p m e n t  f rom soybean  oil or  i t s  methyl  es ters  
by ozonolysis and  chemical  or  ca ta ly t ic  reduct ion,  is subs tan t i a l ly  
reduced  w h e n  the mixed  a ldehydes  are  t r ea ted  wi th  a hydrogen-  
fo rm cation res in .  Such  polymer iza t ion ,  which  d a r k e n s  the  alde- 
hydes  and  i n c r e a s e s  the i r  v i scos i ty  and  molecular  weight ,  occurs  
slowly at  room t e m p e r a t u r e  and  rap id ly  at  h igh  t e m p e r a t u r e s .  

Tr ig lycer ide  a ldehydes  p r e p a r e d  f r o m  soybean oil a re  s team 
s t r ipped  u n d e r  v a c u u m  a t  t e m p e r a t u r e s  up  to 100C to r emove  
volat i le  byproducts .  T r e a t m e n t  wi th  cat ion res in  before  s t r i p p i n g  
reduced  the G a r d n e r  color of the s t r ipped  aldehyde p roduc t  f rom 
18 to 10 wi th  an  a c c o m p a n y i n g  decrease  in viscosi ty.  

Methyl  aze laa ldehydate  ( M A Z )  m a d e  f r o m  soybean  methy l  es te rs  
w a s  disti l ied u n d e r  v a c u u m  to effect pur i f ica t ion ,  l~esin t r e a t m e n t  
increased  d is t i l la t ion  yields.  Add i t ion  of i n o r g a n i c  softs to MAZ 
followed by dis t i l la t ion ind ica ted  tha t  iron,  zinc, and  other  cat ions  
catalyze po lymer  fo rma t ion  to v a r y i n g  degrees.  
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P R E P A R A T I O N  O F  M A L O N D I A L D E H Y D E  T E T R A M E T H Y L  

A C E T A L  B Y  O Z O N O L Y S I S  O F  P O L Y U N S A T U R A T E D  
F A T T Y  A C I D S  

P.  taitton, E.  H. P r y d e ,  and J. C. Unwon 

Malondia ldehyde  has  been p repa red ,  as i ts  t e t r ame thy l  acetal,  
as one of the  m a j o r  p roduc t s  f r o m  the ozonolysis of f a t t y  acids  
tha t  conta in  a 1 ,4-diene group .  E s t e r s  of l inseed fa t ty  ac ids  tha t  
conta ined  1 3 . 3 %  methyl  l inoleate and  5 1 . 1 %  methyl  l inolenate  
were  ozonized at  0 ° in methanol ,  and  the p roduc t s  w e r e  r educed  
wi th  L i n d l a r  ca ta lys t  and  hydrogen .  A cata lyt ic  a m o u n t  of ac id  
was  added to fac i l i ta te  acetal  fo rmat ion ,  and  malond ia ldehyde  te t ra-  
methyl  acetal  w a s  isolated in 7 0 %  yield. I t  w a s  con tamina t ed  
wi th  a small  a m o u n t  of caproa ldehyde  d imethyl  acetal.  Methyl  
aze laa ldehydate  d imethyl  acetal  w a s  obta ined as  the m a j o r  p roduc t  
in ever  9 0 %  yield. 

- - 8 3  - -  
R E C E N T  T R E N D S  I N  H Y D R O G E N  P L A N T  T E C H N O L O G Y  

B.  J .  May t~nd ,  R .  L .  l l a rv i~ ,  and  C. R .  Trtma,rlce 

Catalyt ic  processes  for  p r o d u c i n g  hyd rogen  for  the vegetable  
oil indus txy  and  other  i ndus t r i e s  have  been in commerc ia l  use 
s ince  the ear ly  th i r t ies .  They  supply  the  m a j o r  por t ion  of the 
hyd rogen  by the  hyd roca rbon - s t eam r e f o r m i n g  rou te  for  the  gen- 
e ra t ion  wi th  assoc ia ted  s teps for  pur i f ica t ion .  Th i s  p a p e r  out l ines  
the present,  s t a tus  of the  hydrocarbon-s tean l  r e f o r m i n g  process  
as p rac t i ced  in  the Un i t ed  States.  Recen t  t r e n d s  and  deve lopments  
in design,  e n g i n e e r i n g  and  opera t ions  a re  r ev iewed  wi th  emphas i s  
on re l iabi l i ty  a n d  sa fe ty  of the  opera t ion.  

- -  8 4 - -  
H O M O G E N E O U S  C A T A L Y T I C  H Y D R O G E N A T I O N  O F  

U N S A T U R A T E D  F A T S  : C O B A L T  C A R B O N Y L  

E. N.  Frc~nkel, V.  L .  Davison,  E.  E m k e n ,  and H .  J.  D u t t o n  

Homogeneous  h y d r o g e n a t i o n  of u n s a t u r a t e d  fa t s  by cobalt  ca rbonyl  
h a s  been compared  wi th  the p rev ious ly  repor ted  cata lyses  by  i ron  
and  m a n g a n e s e  carbonyls .  Soybean  methyl  esters,  me thy l  lino- 
leate, and l inolenate  have  been t r ea ted  at  7 5 - 1 5 0 0 ,  h y d r o g e n  
p re s su re s  of 500 to 3,000 psi ,  and  0.02 mola r  concen t ra t ion  of 
catalyst .  Li t t le  h y d r o g e n a t i o n  occur red  at  h y d r o g e n  p r e s s u r e s  
below 1,000 psi .  Some decomposi t ion  of the ca ta lys t  w a s  observed  
~t t e m p e r a t u r e s  ~bove 100C as ev idenced  by the  f o r m a t i o n  of 
insoluble metal l ic  cobalt. Howevea' ,  the  ca ta ly t ic  h y d r o g e n a t i o n  
is still cons idered  homogeneous  s ince any  he te rogeneous  ca ta lys i s  
f r o m  finely d iv ided  cobalt  would  be inac t iva t ed  by carbon  monoxide  
evolved f r o m  the  decomposi t ion.  

The  par t i a l ly  h y d r o g e n a t e d  p r o d u c t s  w e r e  u~alyzed by gas- l iquid  
c h r o m a t o g r a p h y  ( packed  and  cap i l la ry  co lumns) ,  i n f r a r e d  and  
u l t rav io le t  spectroscopy,  coun~ercu r ren t  d i s t r ibu t ion ,  t h i n - l a y e r  
and  s i lve r -n i t r a te  ion-exchange  ch roma tog raphy ,  and  oxida t ive  
cleavage.  The p roduc t s  of h y d r o g e n a t i o n  are  s imi l a r  to those 
observed w i t h  i ron  and  m a n g a n e s e  carbonyls ,  bu t  the  r eac t ion  
dif fers  in  s h o w i n g  m u c h  less accumula t ion  of con juga t ed  dienes,  
less select ivi ty t o w a r d  l inolenate,  complete absence of monoene  
h y d rogena t i on  to s a tu ra t e s ,  less double bond mig ra t ion ,  a n d  more  
trans i somer iza t ion .  No evidence  w a s  found  for  a s table cmnplex 
be tween  cobalt ca rbonyl  and  u n s a t u r a t e d  fa t s  as  p rev ious ly  found  
wi th  i ron carbonyl .  

The  g r ea t e r  ac t iv i ty  of the cobalt  carbonyl  ca ta lys t  a t  lower  
t emp e ra tu r e s  could be a t t r ibu ted  to the lower  s tab i l i ty  of the 
ac t ive  i n t e r m e d i a t e  cobalt  hyd roca rbony l  and  i ts  complexes wi th  
u n s a t u r a t e d  fats .  
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H O M O G E N E O U S  C A T A L Y T I C  H Y D R O G E N A T I O N  O F  
S O R B I C  A C I D  W I T H  P E N T A C Y A N O C O B A L T A T E  II  

A. Y.  Mabrouk ,  E.  Selke,  W .  K .  R o h w e d d e r ,  a~d H .  J.  D u t t o n  

E x c h a n g e  of d e u t e r i u m  and  h y d r o g e n  d u r i n g  homogeneous  
cata lyt ic  r educ t ion  of sorbic  acid  w i t h  pen tacyanoeoba l t a t e  I [  b.as 
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been inves t iga ted  in  three types of exper iments :  1) Isotopic  ex- 
change between D~ and  I t20,  2)I-I2-D20 exchange, and 3) D2- 
anhydrous  methanol  exchange. I n  cont ras t  to experiments  wi th  
heterogeneous catalysts, where  complete exchange and equil ibra- 
t ion occur readi ly  (W. K. l~ohwedder, et  al., JOACS,  in  press ) ,  
mass spectrometric ana lys i s  of the  gas phase above the penta- 
cyanocobaltate I I  shows slow, incomplete  exchange d u r i n g  the 
course of reduct ion  of ei ther catalyst  alone or catalyst  and sub- 
strafe.  

Mass spectra of methyl  hexenoates f rom the deu te r ium exchange 
experiments  have been examined. The cracking pa t t e rns  of these 
esters wore compared wi th  those reduced wi th  hydrogen  and wi th  
authent ic  2-, 3- and 4-hexenoates. During- catalytic reduct ion  of 
sorbic acid in ei ther aqueous or methanol ic  solutions,  no exchange 
of deu te r ium in  gas or solvent  for carbon-bonded hydrogen was 
evident .  Li t t le  or no exchange occurred wi th  the hydrogen of 
caloric or sorbic acids in the presence of pentacyanocobal ta te  
deuter ide  ion [Co(CN)~D]  a- and deu te r iun l  oxide. 

Resul ts  are in  accordance wi th  the sequence of react ions repor ted 
ear l ier  (A. F. Mabrouk,  et al., submi t ted  to J A O C S )  for the 
homogeneous catalytic hydrogena t ion  of sorbic acid wi th  [ Co (CN) ~] ~- 
and wi th  the theory tha t  H~ or Du s a t u r a t i n g  the double bond 
is tha t  present  in e i t h e r [ C o ( C N ) h t t ] s -  or [Co(CN)hD]  u- formed 
d u r i n g  p repa ra t ion  of catalyst  and in  i ts  " a g i n g "  reaction.  
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T H E  E F F E C T  ON M A R G A R I N E  T E X T U R E  OF C R Y S T A L L I Z I N G  
T H E  F A T  I N  T H E  D I S P E R S E  P H A S E  

H.  L a v e r y  and  H .  B .  Oa.kley 

I n  general  the rheological  behav iour  of bu t te r  and m a r g a r i n e  
is different  and there  are a number  of reasons why this  difference 
exists. 

One possible reason is the fact  tha t  bu t t e r f a t  is crystall ized in  
the disperse phase whereas m a r g a r i n e  is usua l ly  crystall ized in  
the bulk phase. The influence which  fa t  crystal l izat ion in  the 
disperse phase has on the texture  of m a r g a r i n e  forms the subject  
mat te r  of this  paper.  

Thre  separate  methods of crys ta l l iz ing m a r g a r i n e  fa t  in  the 
disperse phase are descr ibed:  1) Sp ray ing  fa t  on to cold water,  
2) Sp ray ing  fa t  in a cold atmosphere,  and 3) Chi l l ing  a concen- 
t ra ted  oil-in-water emulsion followed by phase invers ion.  

The rheological  behav iour  of m a r g a r i n e s  prepared  by these 
processes is shown to be very  s imi la r  to t ha t  of butter .  
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S E E D I N G  OF S O M E  M E L T E D  F A T S  B Y  M E C H A N I C A L  
W O R K I N G  

N.  V.  Lovegren ,  B .  Brc~dsh~lw, and  R .  O. Feuge  

The temper ing  of fa t  products  to conver t  the i r  components to 
stable polymorphs is an in lpor tan t  and sometimes troublesome 
problem of pract ica l  in lpor tanee  in the m a n u f a c t u r e  of fa t  and 
fa t -conta in ing  products ,  pa r t i cu l a r ly  chocolate and chocolate-type 
confections. I t  has been found tha t  t emper ing  may be accomplished 
by intense mechanical  work ing  of the rapidly-chilled,  supercooled 
l iqu id  fat, ei ther alone or in  combinat ion  wi th  other materials .  

Mechanical  work ing  can be accomplished in  a low pressure  
homogenizer.  U n d e r  proper  condi t ions  sufficient amounts  of the 
melted fa t  are converted by the mechanica l  working  to numerous ,  
minu te  crystals of the highest  mel t ing  polymorph.  These act as 
seed crystals for the rap id  convers ion of the ren la inder  of the 
fa t  to the h ighes t  mel t ing  form on solidification.  Bes t  resul ts  are 
obta ined when the t empera tu re  of the supercooled l iqu id  fat  is 
nea r  the mel t ing  po in t  of the alpha-polymorph.  W i t h  cocoa but te r  
nea r  this  temperature ,  usua l ly  two passes th rough  a low pressure  
honmgenizer  are sufficient to produce  the requi red  seed crystals. 
The maxin lum permissible  t empera tu re  approaches the mel t ing  
poin t  of the highest -nle l t ing polymorph.  Very li t t le seed ( 1 %  or 
less by weight)  is necessary for cocoa bu t t e r  to solidify rap id ly  
to the stable form as shown by X-ray diffract ion pat terns .  

The process for developing seed crystals  by mechanical  work ing  
of melted fats  may  be used wi th  mi lk  chocolate, chocolate l iquor,  
borneo tallow, and even a h igh-mel t ing  fa t  such as hydrogenated  
pecan oil, which is essential ly t r i s t ea r in .  
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V E R N O N I A  A N T H E L M I N T I C A  (L.)  W I L L D .  T H E  E F F E C T  OF 
S T O R A G E  ON T H E  E P O X Y  L I P I D  C O M P O N E N T S  

OF T H E  S E E D  OI L  

W .  E.  Scot t  and  C. F.  K r e w s o n  

Accessions of V e r n o n l a  an the lmin t lca  (L.)  Wil ld .  seed frmn 
I n d i a  and Pak i s t an  var ied  somewhat  in  the amoun t  of oil tha t  
they contained, but  the oils did not  va ry  s ignif icant ly  in thei r  
epoxy content.  S torage  of the whole seed for per iods up to 3 
years did not  affect the qual i ty  of the oil or the ac t iv i ty  of the 
seed enzyme system. The epoxy l ip id  components  of low F F A  
Vernon ia  oil and t r i ve rno l in  were not  affected by storage at  100C 
for  6 months  when the products  were sealed unde r  n i t rogen.  
Addi t ion  of a s tabil izer  also prevented  loss of oxirane oxygen 
f rom t r ive rno l in  bu t  not  f rom the  oil. When  stored at room 
temperature ,  exposure to l igh t  lowered s l ight ly  the epoxy con ten t  
of both the oil and the t r i ve rno l in  samples tha t  were not  sealed 
unde r  n i t rogen.  
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S O Y B E A N  U N S A P O N I F I A B L E S :  H Y D R O C A R B O N S  FROM 

D E O D O R I Z E R  C O N D E N S A T E S  

C. D.  Evans ,  J .  Oswald,  anc~ d. C. Cowan  

Molecular  d is t i l la t ion of deodorizer condensates,  followed by 
chromatography  on a lumina ,  gave subs tan t ia l  quant i t ies  of hydro- 
carbons free of other unsaponif iable  const i tuents .  Squalene com- 
pr i sed  5 0 %  of the hydrocarbon f rac t ion  and  conta ined pract ical ly  
all the unsa tu ra t ion .  A crystall ine,  sa tura ted  hydrocarbon f ract ion 
of 4 . 2 %  was composed p r i m a r i l y  of C2.~ and  C~1 paraffins. An 
unresolved  f ract ion was composed of two major  components, each 
est imated to contain about  30 or 35 carbon atoms. Minor  
amounts  of many  hydrocarbons  with chain  lengths  of 15-35  
carbon atoms were present  bu t  not  completely identified. 
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C O N T I N U O U S  R E F I N I N G  OF C R U D E  C O T T O N S E E D  
M I S C E L L A  

L.  S. Crwaer and  H .  P e n n i n g t o n  

A system for cont inuous  ref in ing  o f  crude cottonseed miscella 
in a two stage process is described. The effects of crude oil quality, 
o i l :hexane  ratios,  temperature ,  mix ing  condit ions,  and chemical 
t r e a tmen t  on process control  are noted. The chemical react ions 
in  the process are followed microscopically. Compara t ive  yields 
and f inished oil qual i ty  da ta  are given.  
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T H E  V A R I A B I L I T Y  OF L Y S I N E  A N D  A V A I L A B L E  L Y S I N E  I N  

A N D  N U T R I T I V E  Q U A L I T Y  OF C O M M E R C I A L  
C O T T O N S E E D  M E A L S  

Fairie L y n  Carter  and  ]7. L.  F r a m p t o n  

Total  and avai lable  lysine in  commercial  cottonseed meals both 
v a r y  widely, as does the pro te in  quali ty.  Total  lysine (expressed 
a s  g rams  of lysine per  16 grams of n i t rogen)  in commercial  
meals va r ies  f rom 3.5-4.2,  while  the avai lable  lysine var ies  from 
2 .2-3 .75 .  The var iance  between meals produced by screw press, 
prepress  solvent  extract ion and  solvent ext ract ion is no greater  
than  the va r iance  among meals produced by the same methods. 
That  is, the differences in these two var iab les  between meals 
produced by the three methods is no greater  t h a n  the differences 
anmng meals  produced by the methods. Avai lable  lysine is im- 
po r t an t  because n o n r u m i n a n t  animals  can only use avai lable  
l y s ine - - l y s ine  tha t  is bound  is not  used by the animal.  By the  
way of contrast ,  meals produced from raw cottonseed by solvent 
extract ion in the absence of heat  have total  and available lysine 
levels of about  4.2 grams per  16 grams of ni t rogen.  P ro te in  
efficiency ra t ios  determined for  comnlercially produced cottonseed 
meals are invar iab ly  less t h a n  2,0, while the rat ios  determined 
for meals produced on the extract ion of r aw cottonseed with a 
solvent  mix ture  composed of acetone, hexane, and water  inva r i ab ly  
have  been greater  than  2.0. 
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M U S T A R D  S E E D  P R O C E S S I N G :  S I M P L E  M E T H O D S  FOR 
F O L L O W I N G  H E A T  D A M A G E  TO P R O T E I N  M E A L S  

J. E. McGhee,  L .  D.  Kirk ,  and  G. C. M'ustak~.~ 

Processed mus ta rd  seed conta ins  a considerably higher  content  
of r educ ing  sugar  than  other oilseeds. D u r i n g  processing, this  
n a t u r a l  r educ ing  sugar  is supplemented wi th  glucose released by 
enzyme hydrolysis  of the thioglucoside,  and the total content 
reaches a value of 3 %  of the defat ted m us t a rd  meal. This  
quan t i t y  of r educ ing  sugar  in  mus ta rd  seed is three times more 
than  tha t  in soybean meal. Consequently the b rowning  reaction, 
which degrades  protein,  presents  a grea te r  prob]em in processing 
oilseeds con ta in ing  thioglucosides than  oilseeds free of thiogIuco- 
sides. I n  developing the processing of nm s t a rd  seed, the degree 
of heat  t r ea tment  given the prote in  meals had to be determined.  
Several  ind i rec t  methods were developed for fol lowing the effects 
of heat  t r ea tment  on pro te in  quality.  Ni t rogen solubil i ty index, 
optical  dens i ty  of aqueous extracts, and r educ ing  sugar  content  
correlated well with degrada t ion  of heat-labile amino acids, such 
as lysine, arginine ,  and his t idine,  and gave an index of protein  
qual i ty .  
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V E R N O N I A  A N T H E L M I N T I C A  (L.)  W I L L D .  E X T R A C T I O N  OF 

OIL OR T R I V E R N O L I N  F R O M  T H E  S E E D  

C. F. K r e w s o n  and  W .  E.  Sco t t  

Agr i cu l t u r a l  scientists  are searching for new cash crops for 
the Amer ican  fa rmer  to grow main ly  in  rel ief  or replacement of 
those now in surplus.  This  search is b e g i n n i n g  to yield real, 
a l though modest, hopes and resul ts .  Developmenta l  research on 
V. anthe lmint ica  ( i ronweed) ,  an  impor t  f rom P a k i s t a n  and Ind ia ,  
is a p a r t  of this  program.  The seed of this  species bears a un ique  
oil, 2 2 - 2 8 % ,  r ich in  a s ingle  component, t r ivernol in ,  the tri- 
glyceride of 12,13-epoxyoleic acid, 5 5 - 6 0 %  of the weight  of the 
oil. Op t imum condit ions for the p roduc t ion  of this  oil or of 
t r i ve rno l in  were developed which consisted of control l ing the 
h igh  l ipolytic enzyme ac t iv i ty  which followed g r i n d i n g  or f laking 
the seed. This  control was achieved ei ther by a rap id  extract ion 
technique in which whole seed was flaked as a s lur ry  wi th  the 
seed and extract ing solvent,  or by au toc lav ing  the whole seed ~ 
p r io r  to f laking.  T r ive rno l in  was obtained as a major  end-product  

( C o n t i n u e d  o n  p a g e  4 0 )  
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Abstracts of Papers.. 
( C o n t i n u e d  f r o m  p a g e  3 6 )  

w i t h ou t  isolat ion of the  oil. Cold solvent  p rocedu re s  appea red  
to offer  a d v a n t a g e s  ove r  ho t  ex t rac t ion  techniques .  I n  the  t empera -  
t u r e  r a n g e  of 4 to 8C the  yield of oil w a s  as h i g h  as  w i t h  
boi l ing  ( 3 9 - 5 9 C )  solvent  (pe t ro leum n a p h t h a )  a n d  l igh te r  colored 
oils w e r e  produced.  The  lower  t e m p e r a t u r e s  also d i scouraged  
l ipolytie ac t iv i ty  and  m a d e  it  u n n e c e s s a r y  to r e so r t  to ex t remely  
r a p i d  ex t rac t ion  p rocedures .  An  i m p r o v e d  qua l i ty  Vernon ia  oil 
w a s  p roduced  by  remove l  of the  unsaponi f lab le  m a t e r i a l  ( abou t  
1 0 % ) ;  th i s  u p g r a d e d  the  epoxy l ipid content  a n d  r educed  color 
and  odor.  Vernonia  oil and  t r i ve rno l in  p roduced  as will  be 
desc r ibed  has  been d i s t r ibu ted  to a n u m b e r  of i ndus t r i a l  and  
educa t iona l  agenc ies  for  eva lua t ion  in  a v a r i e t y  of fields. I n  the  
1963  g r o w i n g  season  a total of abou~ 50 ac res  w e r e  p lan ted  to 
]zernoni~ seed in th is  coun t ry  in  24 locat ions  to l ea rn  more  about  
how to g r o w  this  seed domest ica l ly  for  oil p roduc t ion .  
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P R O D U C T I O N  A N D  N U T R I T I O N A L  E V A L U A T I O N  OF 
E X T R U S I O N - C O O K E D  F U L L - F A T  S O Y B E A N  F L O U R  

G. C. M.~stakas, E .  L .  Grif f in,  Jr . ,  L .  E .  Allen,  ang  O. B .  S m i t h  

A process  to p r e p a r e  ful l - fat  soybean  f lours  for  h u m a n  con- 
s u m p t i o n  on a commerc ia l  scale by  h igh - t empe ra tu r e ,  shor t - t ime 
e x t r u s i o n  cooking w a s  s tudied.  Biological  eva lua t ions  w e r e  m a d e  
of samples  p roduced  e x p e r i m e n t a n y  by th i s  process  to de t e rmine  
the  bes t  condi t ions  for  p r e p a r i n g  a f lour of m a x i m u m  n u t r i t i v e  
va lue .  Twe lve  ful l - fat  soybean  flours,  p rocessed  u n d e r  d i f fe ren t  
combina t ions  of t ime, t e m p e r a t u r e ,  and  m o i s t u r e  condit ions,  w e r e  
eva lua ted  by chemical  analyses ,  biological assays ,  avai lable  lysine 
content ,  organolept ic  and  bacter io logical  tests,  and  oxida t ive  stabil- 
i ty  s t o r age  tests.  F lou r  of h i g h  n u t r i t i v e  va lue  a n d  good s tabi l i ty  
can  be p r e p a r e d  by p r e h e a t i n g  u n e x t r a c t e d  soybean  f lakes or  g r i t s  
to 2 0 0 - 2 1 0 F ,  p r e m i x i n g  and  a d d i n g  s p a r g e  s t eam at  212F  to 
a d j u s t  mo i s tu r e  to 1 6 - 2 1 % ,  a n d  u s i n g  an  e x t r u d e r  holding t ime  
of 1 to 11~ rain w i t h  f inal  ex t ru s ion  t e m p e r a t u r e  r e a c h i n g  
2 4 2 - 2 9 0 F ,  followed by cooling, d ry ing ,  and  g r i n d i n g .  Clinical  
t e s t ing  of the  p roduc t  w i t h  i n f a n t s  4 - 1 2  m o n t h s  of age  on a 
f a i r l y  ex tens ive  scale has  b e g u n  in two F a r  E a s t e r n  count r ies  
u n d e r  sponsorsh ip  of U N I C E F ,  and  the  completed resul t s  of the  
cl inical  s tudies  should be ava i lab le  by late 1964. 
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G E N E T I C  C O N T R O L  OF F A T T Y  A C I D  B I O S Y N T H E S I S  I N  
R A P E S E E D  ( B R A S S I C A  N A P U S )  

1~. K .  D o w n e y  and  B .  M. Craig 

Select ion ~nd isolat ion of r apeseed  p lants ,  the  oil of which  
con ta ined  no erucic  acid  also resu l ted  in  a s imu l t aneous  selection 
for  low to zero eicosenoic acid.  Genet ic  ana lys i s  of the  F2 and  
F3 popula t ions  ind ica ted  t h a t  the  p roduc t ion  of these f a t t y  ac ids  
w a s  controlled by  two gene  pa i r s .  The  r e d u c t i o n  of erucic  a n d  
eicosenoic acids  is compensa ted  p r i m a r i l y  by  an  inc rease  in  oleic 
acid  w i thou t  a co r r e spond ing  decrease  in  oil content .  A logical  
exp lana t ion  for  th is  p h e n o m e n o n  is a gene t ica l ly  controlled cha in  
l e n g t h e n i n g  m e c h a n i s m  for  the  p roduc t ion  of eieosenoic and  
e rue ic  ac ids  wi th  els ie  ac id  as the  i m m e d i a t e  p recu r so r .  
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G A S  C H R O M A T O G R A P H I C  D E T E R M I N A T I O N  OF R E S I D U A L  
H E X A N E  I N  H E X A N E - E X T R A C T E D  O I L S E E D  F L A K E S  

L.  T.  Blact~ ang  G. C. M ~ s t a k a s  

A method  was  developed to d e t e r m i n e  r e s idua l  hexane  in  solvent- 
ex t rac ted  oilseed f lakes  by  g a s  l iquid c h r o m a t o g r a p h y  ( G L C ) .  
A f t e r  r e s idua l  hexane  w a s  ex t rac ted  w i t h  p u r e  iso-octane, the  
q u a n t i t y  ext rac ted  w a s  de t e rmined  by  GLC.  Ana lyses  were  r u n  
on three  d i f fe ren t  columns.  E a c h  of these  con ta ined  a s t a t i ona r y  
phase  of a d i f fe ren t  polar i ty .  Column efficiency w a s  also va r i ed  to 
ob ta in  m a x i m u m  speed and  accuracy .  The  a t t e n u a t o r  was  used  
to amp l i f y  the  low s igna l  o u t p u t  of the  ex t r ac ted  r e s idua l  hexane .  

De tec to r  response  w a s  checked  a g a i n s t  s amples  con ta in ing  iso- 
oc tane  and  commerc ia l  n o r m a l  hexane  of k n o w n  propor t ions .  The  
resu l t s  showed detector  r e sponse  for  hexane  a n d  iso oc tane  nea r ly  
equal .  

A c c u r a c y  of the  method  w a s  es tabl ished by  a n a l y z i n g  samples  
of soybean  f lakes con t a in ing  0 . 0 1 - 7 . 5 %  hexane .  The  lower  l imi t  
of a c c u r a c y  of th is  method  is a p p r o x i m a t e l y  0 . 0 2 % ,  and  the  t ime  
r e q u i r e d  for  ana lys i s  is re la t ive ly  short .  

O the r  ex t rac t ion  solvents  t h a t  a re  inf ini te ly  soluble in  iso-octane 
can  be ana lyzed  by th is  p rocedure .  
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D E T E R M I N A T I O N  O F  F O R E I G N  M A T E R I A L S  OF P L A N T  
O R I G I N  I N  C O T T O N  L I N T E R S  

K .  A.  Jurbe~'gs aug  D.  J.  Dowl ing  

The p r e s e n t  ar t ic le  descr ibes  a tes t  p r o c e d u r e  which  can be 
used  for  de t e rmina t ion  of f o r e ign  ma te r i a l s  m a i n l y  of p lan t  o r ig in  
in  r a w  cotton l in ters .  L a b o r a t o r i e s  tha t  p e r f o r m  the cellulose 
yield tes t  r equ i r e  v e r y  little addi t iona l  e q u i p m e n t  to c a r r y  out 
th is  test .  A por t ion  of the  d r y  cellulose sample ,  r e m a i n i n g  a f t e r  
the  complet ion of the  s t a n d a r d  A O C S  cellulose yield test,  is 
bleached,  fo rmed  into a hand  sheet, and  the  total  p ro jec ted  a r e a  

of the vis ible  d i r t s  is de t e rmined  on both s ides  of the  h a n d  
sheet.  T h e  d e t e r m i n a t i o n  of the d i r t s  is p a t t e r n e d  acco rd ing  to 
pr inc ip]es  u s e d  in  Technica l  Assoc ia t ion  of P u l p  a n d  P a p e r  
I n d u s t r i e s  S t a n d a r d  P r o c e d u r e s  T 2 1 3  M-43 a n d  T437  ~¢L43. 

T h e r e  a r e  th ree  m a i n  g roups  of fo re ign  ma te r i a l s  e n c o u n t e r e d :  
s talks,  cockle burs ,  a n d  cotton seed hulls.  The  n u m b e r s  and  
d i s t r ibu t ion  of these  par t ic les  v a r y  w i t h  the  ge ne r a l  geograph ic  
locali ty a n d  i n d i v i d u a l  sh ipmen t s  of cotton l in ters .  The  tes t  
p rocedure  desc r ibed  cons iders  only  such  d i r t  par t ic les  which  
s u r v i v e  the  m a j o r  pur i f i ca t ion  s teps  in  the m a n u f a c t u r i n g  of 
pulp, a n d  a re  u n d e s i r a b l e  f r o m  the  qua l i ty  po in t  of v i e w  of the  
f in ished p roduc t .  
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H I D D E N  OIL L O S S  I N  T H E  C O T T O N S E E D  C R U S H I N G  

I N D U S T R Y  

Wal ter  Szu towiez  

H i d d e n  oil losses a re  k n o w n  to ex is t  in  the  cottonseed c r u s h i n g  
indus t ry .  The  condi t ion  is revea led  by  d i sc repanc ies  be tween  h igh  
l abo ra to ry  d e t e r m i n a t i o n s  for  oil in  the  seed a n d  the  co r re spond ing  
lower  p roduc t ion  f igu res  in the  oil mil l  itself. U s i n g  two d i f ferent  
expe r imen ta l  a pp r oa c he s  i t  w a s  f o u n d  that  the  a n s w e r  to the  
problem lies in  f ixat ion or b i n d i n g  of the oil in  the  meah  The  
expe r imen t s  a r e  descr ibed  and  a p r e l i m i n a r y  eva lua t ion  of the 
resul t s  is g iven .  
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S T U D I E S  O F  T H E  P H O S P H O L I P I D - G L Y C O L I P I D  C O M P L E X  

OF W H E A T  E N D O S P E R M  

M a r y  E.  McKi l l i can  

T h e  phosphol ipid-glycol ipid  complex w a s  isolated ch romatograph-  
ically f r o m  the  " f r e e "  (hexane  soluble)  a n d  " b o u n d "  ( h s x a n e  
res is tan t ,  w a t e r  s a t u r a t e d  n-butanol  ex t rac tab le )  l ipids of whea t  
endosperm.  The  i nd iv idua l  phophol ip id  and  glycolipid components  
of the  complex w e r e  s epa ra t ed  by  column and  th in- layer  silicic 
acid  c h r o m a t o g r a p h y .  F u r t h e r  ident i f ica t ion  w a s  m a d e  by  hydroly- 
sis  followed by  th in- layer  or  p a p e r  ch r oma tog r a phy .  The  fa t ty  
acid  a n d  s terol  composi t ion of the  components  w a s  s tud ied  by 
m e a n s  of gas - l iqu id  c h r oma tog r aphy .  

A h i ther to  u n r e p o r t e d  sterol c o n t a i n i n g  glycolipid a n d  a com- 
pa r i son  of f a t t y  acid  composi t ion a n d  sterol composi t ion of the 
phosphol ipid  a n d  glycolipid components  a re  repor ted .  

- -  100  - -  
C O M P E T I T I V E  I N H I B I T I O N  I N  T H E  M E T A B O L I S M  OF 

P O L Y U N S A T U R A T E D  A C I D S  

R.  T. ~tolmc~n 

I n  fa t  def ic iency the  synthes is  of 5 ,8 ,11-eicosat r ienoic  acid is 
increased ,  a n d  th i s  ac id  is a p r e d o m i n a n t  p o l y u n s a t u r a t e d  acid  
in  t issue.  W h e n  linoleate, l inolenate,  a rach idona te ,  e icosapenta-  
enoate  or  he xa e noa t e  is fed, the  syn thes i s  of 5 ,8 ,11-e icosat r ienoate  
is suppressed ,  and  other  p o l y u n s a t u r a t e d  ac ids  m a y  be synthe-  
sized f r o m  these.  W h e n  l inolenate  is fed, the  synthes is  of 
a r ach idona t e  f r o m  linoleate is supp r e s se d  and  w h e n  l inoleate is 
fed, the syn thes i s  of po lyunsa tu r a t e s  f r o m  l inolenate  is suppressed .  
These  severa l  obse rva t ions  ind ica te  tha t  the  syn thes i s  of poly- 
u n s a t u r a t e d  ac ids  of one f ami ly  is inhib i ted  compet i t ive ly  by  the 
p resence  of m e m b e r s  of other  fami l ies  in the  d i e t a ry  fa t .  Thus ,  
the pa t t e r n  of p o l y u n s a t u r a t e d  ac ids  in t i ssues  is  r egu la t ed  by 
the compos i t ion  of the  d i e t a ry  f a t  and compet i t ive  inhib i t ion  in 
the metabo l i sm of po lyunsa tu r a t ed  acids.  
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I N F L U E N C E  OF E F A - D E F I C I E N C Y ,  E F A  A N D  M A R I N E  O IL  
S U P P L E M E N T S  O N  T H E  H Y P E R C H O L E S T E R E M I A  OF 

R A T S .  T H E  E F F E C T S  OF T O T A L  U N S A T U R A T I O N  

J. J.  P e i f e r  

Adul t  male  r a t s  were  p recond i t ioned  wi th  an  a therogen ic  diet  
con t a in ing  ta l low as  the  m a j o r  source  of fa t  calories and  sufficient 
linoleate to p r e v e n t  the onset  of the  EFA-def ic iency  syndrome.  One 
g roup  of r a t s  were  fed a s imi la r  a the rogen ic  die t  in  which  hydro- 
gena ted  coconut  oil was  the  sole smt rce  of f a t  calories.  The  pre- 
condi t ioned r a t s  h a d  p ~ r t  of the i r  d i e t a r y  tal low sub t i tu ted  by  the  
fol lowing s u p p l e m e n t s :  pa.hnitate, e lects ,  cot tonseed oil, l inseed 
oil, corn  oil, or  the  complex m i x t u r e s  found  in menhaden ,  t u n a  
and  h e r r i n g  oils. The p recondi t ioned  r a t s  w e r e  fed these  supple- 
men t s  for  a m i n i m u m  of one m o n t h  and  blood l ipid changes  
were  m e a s u r e d  a t  per iodic  in terva ls .  

The  EFA-def i c i ency  did  not a p p e a r  to a g g r a v a t e  the hypercholes-  
t e remia  r e s u l t i n g  f r o m  the inges t ion  of the  a the rogen ic  diets.  
F u r t h e r m o r e ,  pa r t i a l  subs t i tu t ion  of ta l low by pahn i t a t e  or oleate 
did  not  a g g r a v a t e  the  hypercho les te remic  condi t ion of the  ra ts .  
The  m a r i n e  oil supp lements  had  s ign i f ican t ly  g r e a t e r  hypocholes- 
t e remic  ac t iv i t i es  t h a n  the  p lan t  oils;  fo r  this reason ,  small  caloric 
in takes  of the  m a r i n e  oils led to a s ign i f ican t  l ower ing  of the 
p lasma  l ipids.  Some of the  resul t s  s u g g e s t  t ha t  the  effects of 
the m a r i n e  oils m u s t  be re la ted to fac to r s  o ther  t h a n  the i r  total  
u n s a t u r a t i o n ,  the i r  total p o l y u n s a t u r a t i o n  or  the i r  EFA-ac t iv i t i es .  
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S T U D I E S  O N  T H E  M E T A B O L I S M  O F  L I N O E L A I D I C  ACID I N  
T H E  E S S E N T I A L  F A T T Y  A C I D - D E F I C I E N T  R A T  

O. S.  Pr i ve t t  and  M.  ]3. Blc~nk 

Male w e a n l i n g  r a t s  of the  S p r a g u e  D a w l e y  s t r a i n  were  m a d e  
essent ia l  f a t t y  acid-deficient  by m a i n t a i n i n g  t h e m  on a fa t - f ree  

z~0  oT~ AI~. 0 I L  CHE:~[ISTS' SOC., SEPTE.M[BER 1963 (VOL. 40)  



diet  for  f o u r  months .  The  an ima l s  w e r e  then fed a supp l eme n t  
of 5 %  methyl  l inoela ida te  for  19 days  and  ki l led by  e x s a n g u i n a -  
t ion.  The  l ivers ,  k i d n e y s  and  ep id idyma l  t i s sues  w e r e  t a k e n  for  
s tud ies  on the  composi t ion  of the  l ipids.  

These  s tud ies  showed  t h a t  l inoelaidic  ac id  was  deposi ted in  the  
l iver  and  k i d n e y  lipids,  m a i n l y  in  the  f o r m  of phosphol ipids .  Some  
l inoelaidic  acid  w a s  also deposi ted in  the  t r ig lyce r ides  of ep id idymal  
fa t .  I so la t ion  ana lys i s  of the  f a t t y  ac ids  showed no ev idence  t h a t  
l inoelaidic  acid  w a s  conver ted  to h i g h e r  p o l y u n s a t u r a t e d  f a t t y  
ac ids  in  the  EFA-def ic ien t  ra t .  

- -  103 - -  

R E L A T I O N S  B E T W E E N  A M O U N T S  O F  D I E T A R Y  A N D  B O D Y  
F A T T Y  A C I D S  I N  M I C E  

B.  M. Craig and  J. M.  Bel l  

W e a n l i n g  mice  were  fed on a basa l  g r a i n  die t  to which  w a s  
added  2, 4 and  6 %  of sa f f lower  a n d  p a l m  oils a n d  a vege tab le  
shor ten ing .  Af t e r  14 days  the  an ima l s  w e r e  sacrif iced,  a n d  total  
body  f a t  w a s  ext rac ted .  F a t t y  ac id  composi t ions  of d i e t a ry  and  
body f a t  w e r e  m e a s u r e d  by  GLC.  The  r e l a t ions  be tween  d i e t a ry  
a n d  body f a t  were  s tud ied  wi th  respec t  to a m o u n t  of each f a t t y  
acid.  L i n e a r  re la t ions  w e r e  found  be tween  d i e t a ry  and  body 
levels for  l inoleic and  oleic ac ids  w i t h  va lues  of 0.28 a n d  0.20 
g p e r  g r a m  respect ive ly .  Leve ls  of myr i s t i c ,  palmit ic ,  palmitole ic  
a n d  s t ea r i c  acid  in  the die t  had  v e r y  smal l  effects on levels in  
the  body fat .  
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T H E  R E L A T I O N S H I P  O F  S I N G L E  D I E T A R Y  
P O L Y U N S A T U R A T E D  A C I D S  T O  T H E  F A T T Y  

A C I D  C O M P O S I T I O N  O F  L I P I D S  F R O M  
S U B C E L L U L A R  P A R T I C L E S  A N D  

U N F R A C T I O N A T E D  T I S S U E S  

J.  J .  R~hn~ and  R .  T. Holme~n 

Supp lemen t s  of pur i f ied  fa t ty  acid  methy l  o r  ethyl es ters  w e r e  
fed at  levels of 0 . 8 %  of d i e t a ry  calor ies  to each of seven g r o u p s  
of w e a n l i n g  r a t s  for  a per iod  of s ix ty  days .  The  es ters  w e r e  
9 ,12-oc tadecadienoate  ( 1 8 : 2 )  ; 9 ,12 ,15-oc tadeca t r ienoa te  ( 1 8 : 3 )  ; 
1 0 , I3 -nonadeead i enoa t e  ( 1 9 : 2 ) ;  5 ,8 ,11 ,14-e icosa te t raenoa te  ( 2 0 : 4 ) ;  
5 ,8 ,11 ,14 ,17-e icosapentaenoa te  ( 2 0 : 5 )  ; 4 ,7 ,10,13,16,19-docosahexa-  
enoate  ( 2 2 : 6 )  ; a n d  12 : 3-epoxyoctadeca-9-enoate  (epoxyolea te) .  
The  effects of these  die t  supp lements  u p o n  the  f a t t y  acid  compo- 
s i t ions  of the  non-phosphol ip ids  and  phosphol ip ids  f r o m  l iver  
mic rosoma l  and  m i t a c h o n d r i a l  cel lular  par t ic les ,  and  u n f r a c t i o n a t e d  
l ipids  f r o m  l ivers ,  testes,  ep id idymal  a n d  h e a r t  t i ssues  w e r e  de- 
t e r m i n e d  by gas- l iquid  c h r o m a t o g r a p h y .  

Epoxyoleate  and  19 :2 ,  wh ich  a re  s t ruc tu ra l l y  re la ted  to linoleic 
acid, d id  not  f unc t i on  as  essent ia l  f a t t y  ac ids  w h e n  j u d g e d  by  
the p rog re s s  of chemical  and  biological symptoms  of f a t  deficiency. 
D i e t a r y  20.5 and  22 :6 ,  both re la ted  to l inolenate,  were  less ac t ive  
in p r e v e n t i n g  the occur rence  of biological  s y m p t o m s  of f a t  deficiency 
t h a n  l inoleate was ,  bu t  nlore ac t i ve  in d e p r e s s i n g  the conten t  of 
e icosa t r ienoate .  The  in  r ive  convers ion  of 2 0 . 5 - 2 2 . 5  of the  l inolenate 
f a m i l y  of fa t ty  ac ids  w a s  shown to be revers ib le .  Docosapenta-  
enoic acid of the  l inoleate f ami ly  w a s  ident i f ied by r educ t ive  
ozonolysis and  shown to inc rease  only w i t h  an  inc rease  in  d i e t a r y  
1 8 : 2  or  2 0 : 4 .  
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S T R U C T U R A L  A N A L Y S E S  O F  T H E  D E P O T  A N D  D I E T A R Y  
F A T S  O F  R A T S  F E D  F R E S H  A N D  O X I D I Z E D  

C O T T O N S E E D  A N D  O L I V E  O I L S  

Hau~ Kc~u~vitz, R u t h  El len  Johnson ,  Merle  B l a ~ k ,  and  O. S.  Pr i v e t t  

F o u r  m a t c h i n g  g r o u p s  of w e a n l i n g  male  r a t s  were  placed on 
pur i f ied  diets  con t a in ing  f re sh  cot tonseed or  olive oil or  the s a m e  
oils a f t e r  40 h r  of a e r a t i on  at  60C. T h e y  w e r e  m a i n t a i n e d  on 
these  diets  for  s ixteen months ,  a f t e r  which ,  six r e p r e s e n t a t i v e  
m e m b e r s  of each g roup  w e r e  sacrif iced.  T r ig lyce r ides  f r o m  d ie t a ry  
and  pooled ep id idymaI  f a t  p a d s  were  p r e p a r e d  by  florisiI  a n d  silicie 
ac id  ch rom a tog r aphy .  The  fa t ty  acid  composi t ions  of the  o r ig ina l  
d i e t a r y  oils and  depot  f a t  ex t rac t s  and  of the  pur i f ied  t r i g lyce r ide  
f r ac t ions  were  found  to be in  good ag reemen t .  S i r u c t u r a l  ana lyses  
of the t r ig lycer ides  w e r e  ca r r i ed  ou t  by  r e d u c t i v e  ozonolysis accord-  
i ng  to the  method  of P r i v e t t  and  B l a n k  ( J A O C S  40:  70, 1 9 6 3 ) .  
The  resul t s  showed that ,  a l though  the  s t r u c t u r e  of the  depot  f a t  
w a s  s t rong ly  in f luenced  by  the d i e t a ry  fat ,  the  a n i m a l  p roduced  
molecular  types  no t  p r e s e n t  in  the  d i e t a ry  fat .  Oxida t ion  of the  
d i e t a ry  fa t s  exer ted  only a mild  effect on the  s t r u c t u r e  of the  
depot  f a t  t r ig lycer ides .  
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P L A T E L E T  P H O S P H A T I D E S ,  T H E I R  S E P A R A T I O N ,  F A T T Y  
A C I D  C O M P O S I T I O N  A N D  C L O T T I N G  A C T I V I T Y  

V.  M~hadevau ,  E .  Cubero and  W .  O. L u n d b e r g  

Pla te le t  concen t ra tes  w e r e  p r e p a r e d  f r o m  p ig  blood by  differ-  
ent ia l  cen t r i fuga t ion ,  and  homogenized  in an  omni -mixe r  w i t h  
ch loroform-methanol  ( 2 : 1 ) .  The  l ipids  ob ta ined  on evapo ra t i on  
of the  ex t rac t  w e r e  f r a c t i ona t ed  by  silicic acid  g r a d i e n t  elut ion 
co lumn c h r o m a t o g r a p h y  u s i n g  i n c r e a s i n g  concen t ra t ions  of me thano l  
in  chloroform.  T w e n t y  ml f r ac t i ons  were  collected and  m o n i t o r e d  
by  th in- layer  c h r o m a t o g r a p h y  ( T L C ) .  The  fo l lowing compounds  
w e r e  ident i f ied in the  o rde r  in which  they  were  e lu ted :  phos- 
pha t id i c  acid  ( 2 : 7 % ) ;  m i x t u r e  of phospha t idy l  e t hano l an ime  ( P E )  
a n d  phospha t idy l  s e r ine  ( P S )  ( 2 6 : 9 % )  ; inositol  phospha t ide  
( 4 : 8 % ) ;  un ident i f ied  component  ( ~ : 0 % ) ;  lec i th in  ( 2 9 : 0 % ) ;  

and  sp ingomye l in  ( 1 3 : 1 % ) .  The  P E  a n d  P S  were  f u r t h e r  
s epa ra t ed  by  TLC.  The  p lasmologen  contents  of P E ,  PS ,  and  
leci thin w e r e  de t e r mined  by  iod ine  absorpt ion .  The  d i s t r ibu t ion  of 
the f a t t y  ac ids  and  a ldehydes  in  the  v a r i o u s  phosphol ip ids  w a s  
de t e r mine d  by  gas- l iquid  c h r o m a t o g r a p h y  of the  l ibera ted  methyl  
es ters  of the  f a t t y  ac ids  a n d  d imethy l  acetals .  The  ac t iv i ty  of 
these  phospha t ides  in  blood clot t ing tests  w a s  de t e rmined  and  
compared  w i t h  total  platelet  l ipid.  
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I N T E R C O N V E R S I O N S  O F  L O N G - C H A I N  F A T T Y  A C I D S  
I N  T H E  R A T  

D. S ~ d ,  N .  S e n  a~d H .  Sch l enk  

10 ,13-Nonadecad ieno ic  acid  w a s  fed to fa t -def ic ient  ra t s .  The  
acid  is metabol ized since, in  t he  o r g a n  f a t  of the ra ts ,  an  
apprec iab le  a m o u n t  of hep tadecad ieno ie  ac id  w a s  found.  How-  
ever,  odd -numbered  h i g h e r  u n s a t u r a t e d  acids  could not  be de- 
tected. The  biological  inefficiency of 10 ,13-nonadecad ieno ie  acid  
which has  been  es tabl ished by o ther  i n v e s t i g a t o r s  is mos t  l ikely 
connected  w i t h  the  f a i l u r e  to conver t  into longer -cha in  odd- 
n u m b e r e d  polyenoic ac ids  acco rd ing  to the  u s u a l  pa t t e rn .  

Th i s  r a i s e s  the  question,  which  mono- a n d  dienoie  ac ids  a re  
sui table  subs t r a t e s  for  e longat ion  and  d e s a t u r a t i o n  in  the  an imal .  
I s o m e r i s m  of mono-, di- and  t r ienoic  acids  in  t he  r a t  was  in- 
ves t iga ted  f r o m  b i r th  over  a pe r iod  of more  t h a n  6 mon ths  of 
fa t -def ic ient  diet. I s o m e r i c  acids  ident if ied w e r e  A 6-, A v- and  Ag-Cls; 
As_ AS_ a n d  Au-Cls; A ~,s-, A 6,9- and  AS. ll-C~s; A~.S.n-Cls and  -C2o. 
They  can  be corre la ted  by 2-carbon add i t ion  or  d e g r a d a t i o n  and  
the p a t t e r n  of me thy lene - in t e r rup ted  desa tu ra t ion .  Some of the 
acids  are,  of course,  well k n o w n  and  some of the convers ions  
had  been es tabl ished by o ther  inves t iga to r s .  B y  m e a n s  of ran-  
domly labeled acids  the  convers ions  A~-C16( ) A9-C~s and  
A~-CI~ ) AI~-Cls h a v e  been es tabl ished addi t ional ly .  

Ae_, ~9. and  AT-C~ or  t he  c o r r e spond ing  Gls ac ids  a re  pre-  
cu r so r s  for  polyenoic ac ids  in  the  r a t  w i th  efficiencies i n c r e a s i n g  
in  th is  order .  Howeve r ,  none  of them ma tches  the  efficiency of 
linoleic ac id  as  p r e c u r s o r  whe re  the  second double bond obviously 
p romotes  the  r a t e  of convers ion .  

This  is no t  the  case wi th  10 ,13-nonadecad ieno ie  acid a l though 
it has  the linoleic type t e r m i n a l  s t r u c t u r e  A A~O-monoene h a s  
not been found  in the ra t .  Apparen t ly ,  a f a t t y  ac id  wi th  a double 
bond in posi t ion 10 is not  p roduced  by  the  r a t  and,  w h e n  such  
compound  is admin i s te red ,  i ts  f u r t h e r  convers ion  is blocked duo 
to an  u n f a v o r a b l e  d i s tance  be tween  carboxyl  g r o u p  and  double 
bond. 
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L E N T I C U L A R  P H O S P H O L I P I D S  O F  E X P E R I M E N T A L  A N I M A L S  

G. L .  F e ldm an  

Bovine  and  r abb i t  lenses  a r e  commonly  used  in ophtha lmic  
r e sea rch  because  of the i r  l a rge  size a n d  ease  of p rocurement .  
I{owever ,  g r e a t  cau t ion  should  be exerc ised  w h e n  attom.pting to 
uti l ize a n i m a l  da ta  to expla in  h u m a n  phenomena .  To emphas ize  
th is  point ,  the  I~hospholipid composi t ion  of bovine  and  rabb i t  lenses 
is compared  to p rev ious ly  r epor t ed  h u m a n  da ta  (Fe,ldman et ~l., 
JAOC!S, in  p r e s s ) .  Leci th in ,  cephal in  a n d  sph ingomye l in  a re  the 
m a j o r  phosphol ipids ,  bu t  the i r  d i s t r ibu t ion  d i f fe rs  widely  between 
the  species.  Similar ly ,  the f a t ty  acid conten t  of each phospholipid 
ref lects  m a r k e d  species di f ferences ,  part icul~,rty in the re la t ive  
a m o u n t s  of pa lmi ta te  and  oIeate. I n  add i t ion  to the  f a t ty  acids,  
un iden t i f i ed  components  exis t  tha t  a re  p robab ly  dimethylaceta ls  
of the  a ldehydogenic  g roup  of p lasmologen.  These  a re  pa r t i cu l a r ly  
a b u n d a n t  in  the bovine  cephal in  f rac t ion .  

NOTICE 
A joint  AOCS-ASTM Committee on Polymerized 
F a t t y  Acids has been formed to establish official 
AOCS and A S T M  methods for  these products. Those 
wishing to part icipate in the committee's work should 
write its chairman, G. G. Wilson, Chemical Div., Gen- 
eral Mills, Inc., Kankakee, Ill. 

• Local Section Nc s 
Northeast Section 

The first regular meeting of the Northeast Section will 
be held on Tuesday, 0etober 29, in the Della Robbia Room 
of the Sheraton Motor Inn, 39th and Chestnut Streets, 
Philadelphia, Pa. A get-together is scheduled for 6 p.m., 
with dinner following at 7:00 p.m. 

Speaker  at  the af ter  dinner meeting will he John Showell, 
U.S.D.A., Eastern Regional Laboratory, Wyndmoor, Pa. 
I-Ie has chosen the subject, "Novel Reaction for Production 
of 4-Hydroxy Stearic Acids." 

With  such a central location in the Delaware Valley area, 
convenient to good transportation, a record attendance is 
expected. 
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