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

E. A. Knaggs, #. ,~. Yeager, M. Nussba~m ecn~ E. J.  Bncrk  

The r ecen t  commerc ia l  ava i lab i l i ty  of h lgh -pu r l t y  a lpha  olefins in  
the  C~o to C2o r ange ,  combined  wi th  cont inuous  SOs fa l l ing  film pro- 
cess ing  technology,  h a s  m a d e  possible the  commerc ia l iza t ion  of a lpha  
olefin su l fonates .  

The effect of olefin p u r i t y  a n d  cha in  length,  a n d  su l fona t ion  pro-  
cess ing  condi t ions  on de r ived  p roduc t  p roper t i es  is  rev iewed,  i n d i c a t i n g  
tha t  a v a r i e t y  of special t ies  can  be tai lored,  d e p e n d i n g  on the  r a w  
ma te r i a l  feedstock.  

A lpha  olefln su l fona tes  h a v e  been d r i ed  on a commerc ia l  scale, 
both in  a s p r a y  tower  a n d  on a d r u m  dr ie r .  The  r e su l t an t  beads  a n d  
f lakes a re  f ree- f lowing a n d  nonhygroscopie .  

E m p h a s i s  is  also p laced on l iquid de te rgen t  fo rmula t ions  both for  
household l ight -duty  l iquid  appl icat ions,  a n d  for  v a r i o u s  cosmet ic  
special t ies  i n c l u d i n g  shampoos,  bubble ba th s  a n d  sk in  cleansers .  Re- 
sults  of D r a i z e  rabb i t  eye i r r i t a t i o n  s tudies ,  a n d  r a b b i t  sk in  i r r i t a t i o n  
s tudies  es tabl i shed  the  a lpha  olefin su l fonates  to be s igni f icant ly  mi lde r  
t h a n  convent iona l  an ion ics  used  today.  

The ex t r em e  mi ldness  p rope r t i e s  of these olefin sn l fona tes  combined  
wi th  t he i r  i m p r o v e d  b iodegradabi l i ty ,  and  f o r m u l a t i o n  flexibility, unde r -  
score  the  i m p o r t a n c e  of th i s  " t h i r d  g e n e r a t i o n "  de te rgen t  in  m e e t i n g  
ou r  eve r  i n c r e a s i n g  de t e rgen t  s t anda rds .  
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N E W  N O N I O N I C  D E T E R G E N T S  D E R I V E D  

F R O M  E P O X I D I Z E D  OILS.  I V  
K. L.  Johnson 

The resu l t s  of an  expe r imen t  des igned  to i nves t i ga t e  opt imal  com- 
posit ion,  ca ta lys t  level, mo la r  ra t io ,  and  cosolvent  level for  the  reac-  
t ion of me thy lepoxys t ea ra t e  w i t h  poIyoxyethylene glycol a re  p resen ted .  
The  resu l t s  of th i s  s t udy  show tha t  methyl  epoxys tea ra te  can  be 
read i ly  conver t ed  to non ion ic  w e t t i n g  agen t s  of technica l  impor t a nc e  
in  the  mos t  r u d i m e n t a r y  p roces s ing  equipment .  The  reac t ion  t akes  
p lace  at  a m b i e n t  t e m p e r a t u r e s ,  a tmosphe r i c  p ressure ,  a n d  w i thou t  a 
cvsolvent .  D r y  r a w  m a t e r i a l s  and  adequa te  m i x i n g  a re  the  only 
s t r i n g e n t  r e q u i r e m e n t s .  
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T H E  E F F E C T  O F  U N S A T U R A T I O N  ON D E T E R G E N C Y  

OF T A L L O W  A L C O H O L  S U L F A T E S  
R. S. Klonowski,  C. M. Josefson, F. Ozkan anc~ T. W.  Findley 

P r e p a r a t o r y  to a s t udy  of selective hydrogeno lys i s  of a n i m a l  fa ts ,  
a n d  to de t e rmine  the  effect of such  select ivi ty  on the  func t ion  of 
de te rgen t s  m a d e  f r o m  tal low alcohols. Soil r emova l  a n d  wh i t enes s  
re ten t ion  w e r e  m e a s u r e d  for  5 concen t ra t ions  ( 0 . 0 5 %  to 0 . 2 5 % ) ,  5 
levels of u n s a t u r a t i o n  ( 0 %  to 5 0 % )  of tal low alcohol su l fa tes  a n d  
e thoxyla ted  (3 moles)  tal low alcohol sulfates,  w i th  a n d  w i thou t  
builder,  a t  3 levels of w a t e r  h a r d n e s s  (0 p p m  to 300 p p m ) ,  a n d  a t  
3 t e m p e r a t u r e s  ( 1 0 0 F  to 1 8 0 F ) .  Selective expe r imen ta l  des ign  and  
s ta t i s t ica l  eva lua t ion  of resu l t s  enabled conclusions  to be r eached  
w i t h  a m i n i m u m  of expe r imen t a l  de t e rmina t i ons .  

Sul fa tes  of tal low alcohol m i x t u r e s  c o n t a i n i n g  u n s a t u r a t e d  alcohols 
have  be t te r  soil r em ova l  p roper t i e s  t h a n  m i x t u r e s  con t a in i ng  only 
s a t u r a t e d  alcohols. Th i s  is especial ly t rue  for  bui l t  sys tems,  bu t  less 
ev iden t  w i t h  e thoxyla ted  alcohol sul fa tes .  I t  is most  ev iden t  a t  low 
t e m p e r a t u r e s  or  h i g h  w a t e r  ha rdnes s .  

- - 4 - -  
E T H E R  A L C O H O L  S U L F A T E S  F R O M  O L E Y L  A L C O H O L  

J. K .  Well, A_. J. Stirton and Eileen B. Leardi 

A s tudy  on the  effect of oxyethylat ion,  oxypropyla t ion  and  oxybutyla-  
tion of ta l low alcohols h a s  n o w  been extended to inc lude  the  un- 
s a t u r a t e d  component .  

D i s t r i b u t i o n  constants ,  the  r a t io  of e ther  alcohol r eac t iv i ty  to p a r e n t  
alcohol reac t iv i ty ,  h a v e  been found  to be about  2 and  i n c r e a s i n g  for  
the  e thylene oxide reac t ion ,  0.5 and  cons tan t  for  the  propylene  oxide 
react ion,  a n d  0.3 a n d  cons tan t  for  the  butylene  oxide reac t ion .  T h u s  
propylene  oxide a n d  buty lene  oxide reac t ions  g ive  h i g h e r  yields of 
the  i m p o r t a n t  f irst  de r i va t i ve  t h a n  the  ethylene oxide react ion.  

F i r s t  a n d  second de r iva t i ve s  f r o m  each epoxide w e r e  s epa ra t ed  by 
dist i l la t ion.  The  der iva t ives ,  wh ich  were  9 7 - 9 9 %  p u r e  accord ing  to 
GLC,  w e r e  cha rac te r i zed  by f reez ing  poin t  a n d  r e f r a c t i v e  index.  

Su l fa t ion  of the  u n s a t u r a t e d  ether  alcohols w i t h  d ioxane--SO~ led 
to h i g h - p u r i t y  e ther  alcohol su l fa tes  which  w e r e  eva lua ted  as  deter-  
gents .  The  p roduc t s  w e r e  soluble in  w a t e r  a n d  to luene  and  w e r e  
effect ive de t e rgen t s  a n d  5 m e  soap  d i spe r s i ng  agents .  

Su l fa t ion  of the  u n s a t u r a t e d  e ther  alcohol su l fa tes  w i t h  1.2 moles 
of ehlorosulfonie  ac id  g a v e  a p roduc t  wi th  6 0 %  double bond  re ten t ion .  
S i mi l a r  su l fa t ion  of oleyl alcohol g a v e  only about  2 5 %  re ten t ion  of 
the  double bond.  Alkyl  subs t i tu t ion  of the  e ther  or  addi t iona l  g r o u p s  
d id  no t  change  the  degree  of protect ion.  E t h e r  alcohols su l fa ted  by 
th i s  me thod  l ikewise  ~howed i m p r o v e d  solubil i ty a n d  f avorab le  prop-  
er t ies  in  combina t ion  w i t h  s a t u r a t e d  e ther  alcohol su l fa tes  and  soap.  
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S P R A Y  D R Y I N G  OF H E A V Y  D U T Y  D E T E R G E N T  F O R M U L A T I O N S  : 
A D V A N T A G E S  OF T R I M E T A P H O S P H A T E  I N  P L A C E  

OF T R I P O L Y P H O S P H A T E  
~. J. ~ilvis and Marie Ballestra 

P l a n t  tes ts  w e r e  m a d e  to eva lua te  the  economic as  well as  p roces s ing  
a d v a n t a g e s  of u s i n g  s o d i u m  t r i m e t a p h o s p h a t e  in  place of s o d i u m  
t r ipoIyphosphate .  The  Ba l l e s t r a  S p r a y  T o w e r  Sys t em con t a in ing  the  

con t inuous  f e e d i n g  and  c r u t c h i n g  un i t s  w a s  used.  The  sod ium tr i-  
me t aphospha t e  w a s  conver ted  to completely h y d r a t e d  sod ium tr i-  
polyphosphate  cont inuous ly  w i t h i n  the  c ru tche r  mix tu re .  The  s p r a y  
tower  ope ra t ions  a n d  efflcieneies as  well  as  the  f in ished p roduc t  
charac te r i s t i c s  w e r e  compared  w h e n  u s i n g  the  t r ime taphospba t e  to 
p roduce  the  f in ished p roduc t  a n d  w h e n  u s i n g  the  low t empera tu re - r i s e  
t r ipo lyphospha te  no rmal ly  employed in  th is  plant .  Resu l t s  showed 
tha t  the  use  of t r i m e t a p h o s p h a t e  g a v e  the  fol lowing a d v a n t a g e s :  1)  
a fully h y d r a t e d  s l u r r y  w i thou t  the  lumps  and  v iscos i ty  problems 
normal ly  caused  by t r ipo lyphospha te ;  2)  a f inished p roduc t  w i t h  a 
h i g h e r  p e r c e n t a g e  of the  P~O5 in the  desirable  f o r m  of t r ipo lyphospha te ;  
3)  s ign i f ican t ly  i nc reased  t ower  capac i ty ;  4)  h i g h e r  f inished p roduc t  
mo i s tu r e  con t en t ;  5)  s t ead ie r  tower  opera t ion  r e su l t i ng  in  bet ter  con- 
t rol  of f in ished p r oduc t  m o i s t u r e  a n d  densi ty .  
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P E N T A N E  F R O M  T H E R M A L  D E C O M P O S I T I O N  OF 

L I P O X I D A S E - D E R I V E D  P R O D U C T S  
C. D. Evans, G. E.  List, Ami Dolev, D. G. McConneU 

and R. L. Hoffmann 

T h e r m a l  decompos i t ion  of 13-hydroperoxyoctadeca-9 ,11-dienoic  ac id  
fo rms  pen t ane  p r e d o m i n a n t l y  to the  exclusion of p rac t i ca l ly  all o ther  
shor t -cha in  hydroca rbons .  O x i d a t i v e  polymers  a re  s imul taneous ly  
fo rmed  d u r i n g  l ipoxidase ox ida t ion  of p u r e  linoleic acid, a n d  the  po lymer  
f rac t ion  also yields pen t ane  to the  exclusion of o ther  hydroca rbons  
u n d e r  s imi l a r  t he r ma l  condit ions.  C h r o m a t o g r a p h i c  p u r e  f r ac t ions  
of the  hyd rope rox ide  and  the  po lymer  were  s epa ra t ed  f r o m  the  an -  
oxidized l inoleie ac id  in  yields of 36 and  2 7 % ,  respect ively .  P o l y m e r  
fo rma t ion  s imul t aneous ly  w i t h  i~ydroperoxides by l ipoxidase  is a n e w  
concept  i m p o r t a n t  to edible oil qua l i ty  a n d  oil p rocess ing .  T h e r m a l  
release of p e n t a n e  is helpful  i n  i n t e r p r e t i n g  the  s t r u c t u r e  of oxidat ive  
d imers  and  po lymers  and  is in  a g r e e m e n t  wi th  c u r r e n t  f indings  on the  
p roper t i es  of oxida t ive  polymers .  
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E D I B L E  OIL Q U A L I T Y  A S  M E A S U R E D  B Y  T H E R M A L  

R E L E A S E  O F  P E N T A N E  
C. D. Evans,  G. IL Jhist, R. I3. Hoffmann and t te len A. Moser 

F a t t y  hydrope rox ides  p r oduc e  n o r m a l  hyd roca rbons  as  p a r t  of the i r  
t he rma l  decomposi t ion  products .  The  extent  of hyd roca rbon  fo rma t ion  
can  be m e a s u r e d  and  associa ted  wi th  the  qual i ty  and  potent ia l  s tabi l i ty  
of an  o i l  Edible  oils, h i g h  in  linoleic acid, develop 13-hydroperoxy-  
9 ,12-octadecadienoie  acid  as  one p roduc t  of au toxida t ion .  Since th is  
p a r t i c u l a r  hydroperox ide  i somer  yields pe n t a ne  on the rma l  decom- 
posit ion, the  a m o u n t  of p e n t a n e  re leased  has  been corre la ted  wi th  the  
f lavor of soybean  a n d  cot tonseed oils a n d  wi th  the  peroxide  va lues  
of the  r e spec t ive  oils. The  a m o u n t  of pen tane  re leased has  an  inve r se  
l inear  r e l a t ionsh ip  to f lavor  a n d  a direct  l inea r  re la t ionsh ip  to the  
peroxide  va lues .  

Edible  oils exposed to l ight  h a v e  a di f ferent  re la t ionsh ip  be tween  
f lavor  score  a n d  the rma l ly  de r ived  pen tane  t h a n  do the  same, bu t  
autoxidized,  oils. Curves  s h o w i n g  the  re la t ionship  be tween  f lavor  and  
peroxide  va lue  to pen t ane  for  au toxid ized  and  l igh t - s t ruck  soybean and  
cottonseed oils h a v e  been plotted. Appl ica t ion  a n d  l imi ta t ions  of th i s  
ana ly t ica l  me thod  for  f lavor  a n d  qual i ty  eva lua t ion  will  be described.  
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S I M P L E  P I L O T - P L A N T  B A T C H  P R O C E S S E S  FOR E L I M I N A T I O N  

OF T H E  H A L P H E N - T E S T  R E S P O N S E  OF C O T T O N S E E D  
O I L S  I N  C O N J U N C T I O N  W I T H  D E O D O R I Z A T I O N  

P. JT[. Eaves, ~t. P. Dupuy,  L. L.  ltolzenthal, E. T. •ayncr 
and L. E. Brown 

Cottonseed oils conta in  cyciopropenoid  fa t ty  acids,  chiefly malval ic ,  
in  a m o u n t s  r a n g i n g  f r o m  about  0.3 to 0 . 7 % .  E v e n  t r ace  quant i t i es  
of cyclopropenoids  a re  qua l i t a t ive ly  detected by the  I t a l p h e n  test, while  
they  m a y  be de t e rmined  quan t i t a t i ve ly  by H B r  t i t r a t ion .  As u n u s u a l  
biological effects have  been a sc r ibed  to the eyclopropenoids,  r e sea rch  
has  been c a r r i e d  out to develop methods  of t r e a t i n g  cottonseed oils to 
r e n d e r  them H a l p h e n - n e g a t i v e  a n d  t h u s  e l iminate  the  biological  effects. 

Based  on a l abora to ry  p rocedure ,  two s imple bu t  effective pilot p lan t  
processes  u t i l i z ing  a pi lot-plant  size convent ional  deodor izer  wore  
developed fo r  tile p roduc t ion  of H a l p h e n - n e g a t i v e  cottonseed oils. 

Ref ined a n d  bleached win t e r i zed  cottonseed oil con ta in ing  about  
0 . 5 3 %  cyclopropenoids  (ca lcula ted  as  malva l ie  ac id)  w a s  used as  
s t a r t i n g  ma te r i a l .  I n  one process  f r o m  0.5 to 1.5 equ iva len t s  (based  
on cyclopropenoid content  in  the  oil) of distilled cot tonseed acids  were  
mixed  w i t h  the  oil; t hen  the  m i x t u r e  w a s  cha rged  to the  deodorizer  
and  hea ted  to 4 5 0 F  u n d e r  about  17 in.  H g  v a c u u m  whi le  be ing  ag i ta ted  
v igorous ly  w i t h  a smal l  s t e am spa r se .  W h e n  tests  showed the oil to 
be t~alphen nega t ive ,  the  excess f ree  f a t ty  acid  was r emoved  and  
the  oil deodor ized a t  29.9 in.  H g  v a c u u m  by s p a r g i n g  w i t h  3 %  s team.  
The  t ime  r e q u i r e d  for  r e n d e r i n g  the  oil H a l p h c n - n e g a t i v e  ( a f t e r  
r e a c h i n g  4 5 0 F )  r a n g e d  f rom 5 rain for  1.5 equ iva len t s  of f ree  f a t ty  
acid  to 75 ra in  for  0.5 equiva lents .  

I n  a second process  the  add i t ion  of f ree  f a t ty  ac ids  w a s  omitted,  
and  the  smal l  a m o u n t  of cottonseed acids  r equ i r ed  for  reac t ion  wi th  
the  cyclopropenoids  w a s  g e n e r a t e d  in  s i tu  by h e a t i n g  the  oil at  
4 5 0 - 4 5 5 F  u n d e r  about  17 in.  H g  v a c u u m  while  s p u r t i n g  l ight ly wi th  
1 . 5 %  s team.  W h e n  the oil tes ted  as  Ha lphen-nega t ive ,  i t  w a s  deo- 
dor ized u n d e r  h i g h  v a c u u m  in the  convent iona l  m a n n e r .  About  1.5 h r  
of h e a t i n g  at  4 5 0 - 4 5 5 F  w e r e  r e q u i r e d  to r e n d e r  the  oil Ha lphen-  
nega t i ve  by  th i s  p rocedure .  
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P I L O T - P L A N T  S E L E C T I V E  H Y D R O G E N A T I O N  OF S O Y B E A N  

O I L :  A C T I V A T I O N  A N D  E V A L U A T I O N  O F  
C O P P E R - C O N T A I N I N G  C A T A L Y S T S  

K.  J.  Moulton, D. d. Moore and R.  E. Bsa~ 

The l inolenate  content  i n  soybean  oil h a s  been r educed  to less t h a n  
1 %  u n d e r  pi lot-plant  condi t ions  w i thou t  i n c r e a s i n g  the  s a tu ra t e s  by 
h y d r o g e n a t i o n  w i t h  an  ac t ive  copper-chromite  catalyst .  

W h e n  used  for  the  select ive h y d r o g e n a t i o n  of soybean  oil, several  
commerc ia l  ca ta lys ts  c on t a in ing  copper  had  less t h a n  o p t i m u m  act ivi ty .  
The i r  ac t iv i ty  w a s  i m p r o v e d  by  h e a t i n g  the  ca ta lys ts  a t  an  elevated 
t empe r a tu r e .  D u r i n g  the  corre la t ion  of hyd r oge na t i on  da ta  on cata lys t  
ac t iv i ty  w i t h  oil quali ty,  d i f ferent ia l  t he r ma l  ana lys i s  p roved  a useful  

( C o n t i n u e d  o n  p a g e  1 0 2 A )  

1 0 0 A  J. A~. o ,~  c . ~ M ~ , ~ ,  sop., ~ o ,  ~967 (vo~.  44) 



( C o n t i n u e d  f r o m  p a g e  1 0 0 A )  

tool to pred ic t  1) whe the r  or  no t  a ca ta lys t  was  act ive,  2)  i f  a hea t  
t r e a t m e n t  would  increase  ac t iv i ty  and  3) w h a t  the  a p p r o x i m a t e  
t e m p e r a t u r e  should be for  the most  effective t r ea tmen t .  S ix  commerc ia l  
ca ta lys ts  were  i nves t iga t ed  for  h y d r o g e n a t i n g  soybean  oil a t  170C and  
30 psig.  W h e n  at least  two- th i rds  of the  l inolenate content  w a s  re- 
moved  f r o m  the  o r ig ina l  oil, the l inolenate  select ivi ty  r a t io  (KLe /KLo)  
w a s  in the m a g n i t u d e  of 9 to 12. W h e n  the  h y d r o g e n a t i o n  w a s  scaled 
up  f rom 1 to 15 gal, oil quali ty,  ca ta lys t  select ivi ty  a n d  opera t iona l  
ease  were  comparable .  
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M E T H Y L  S I L I C O N E  I N  F R Y I N G  F A T S - - A N T I O X I D A N T  

OR P R O O X I D A N T  ? 
Stanley Rock, I~eonard Fische.r and B a y a r d  Roth 

Methyl  si l icone w a s  shown to be both  an  an t i ox idan t  and  a pro- 
oxidant ,  a t  a level of 2 p p m  in f r y i n g  fa ts ,  d e p e n d i n g  upon  the  method  
of hea t ing .  W h e n  thermos ta t ica l ly  hea ted  in  a f rye r ,  a t  375F,  wi th  
or  wi thou t  f ry ing ,  f a t s  con ta in ing  methyl  si l icone de te r io ra ted  s lower 
t h a n  controls  w i thou t  the  addi t ive .  The  r eve r se  w a s  t r u e  w h e n  these  
f a t s  were  hea ted  a n d  m a i n t a i n e d  at 3 7 5 F  in an  oven.  

The  func t iona l  condi t ion respons ib le  for  th is  difference in  behav io r  
has  been shown to be the  t e m p e r a t u r e  of the  a i r - fa t  in te r face ,  which  
is app rox im a te ly  100F  lower in  the f rye r .  
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T H E  H Y D R O P H I L I Z A T I O N  P R O C E S S  F OR T H E  S E P A R A T I O N  OF 

F A T T Y  M A T E R I A L  I N  S O L I D  A N D  L I Q U I D  C O M P O N E N T S  
W I T H  T H E  A I D  O F  A Q U E O U S  SOLUTIONS O F  

S U R F A C E  S U B S T A N C E S  
Werner  Stein 

F a t s  a n d  de r iva t i ve s  of f a t s  consis t  of m i x t u r e s  of components  
d i f fe r ing  in  cha in  l eng th  a n d  s a tu r a t i on .  A p a r t  f r o m  f r ac t iona l  distilla- 
t ion sevm'al  methods  exis t  fo r  the  sepa ra t ion ,  based  on the  d i f ferent  
me l t ing  po in t s  a n d  solubil i ty b e h a v i o r  of these components .  The 
m o d e r n  s e p a r a t i o n  processes  use  recrys ta l l i za t ion  f rom o r g a n i c  so lvents ;  
o thers  use  p ress  or f i l t rat ion methods .  

The  hydrophi l  process  uses an  en t i re ly  d i f ferent  a p p r o a c h :  the  
m i x t u r e  of solid and  l iquid f a t ty  mate r ia l ,  fo r  i n s t ance  tallow f a t t y  
acid, is t r ea t ed  w i t h  an  aqueous  solut ion of su r face -ac t ive  subs tances .  
The  l iquid f a t t y  acids  are  r emoved  f r o m  the su r f ace  of the  f a t t y  
acid crys ta ls  and  a re  emulsif ied in the  aqueous  phase .  B y  the  su r f a c e  
ac t iv i ty  of the  solut ion the c rys ta l s  a r e  hydrophi l ized,  so tha t  they 
leave the  oil phase  and  enter  completely the  aqueous  phase ,  whe re  they  
a re  suspended .  

I n  a solid bowl cen t r i fuge  the  aqueous  solut ion c o n t a i n i n g  the  sus- 
pended  crys ta ls  of s tear ie  acid  is  s e p a r a t e d  f r o m  the oleic ac id  phase .  
The  s tear ic  ac id  is  obta ined by h e a t i n g  the  aqueous  suspens ion  above 
the  mel t ing  point .  

The  composi t ion a n d  concen t ra t ion  of the  su r f ac t an t s ,  the  sai'~ 
conten t  and  the  vohzme of the  aqueous  phase,  the  crysta l l izat ion per- 
f o r m a n c e  of the  f a t ty  ma te r i a l  and  the  opera t ive  des ign  a re  v e r y  
i m p o r t a n t  for  the  efficiency of the  separa t ion .  The composi t ion of the  
components  is based  on the  phase  d i a g r a m  which  controls  iodine 
n u mb e r ,  me l t ing  or  cloud poin t  of the  oleie and  s t ea r i c  ac id  in  
re la t ion  to the  s epa ra t ion  t e m p e r a t u r e .  The s tear ie  a n d  oleie acid  
obta ined is  p rac t i ca l ly  ident ical  w i t h  the  expected composi t ion  f r o m  
the phase  d i a g r a m  read ings .  

Th i s  s epa ra t i on  pr inc ip le  can be used fo r  f a t t y  acids,  f a t t y  alcohols 
or fa ts .  

A p lan t  w i t h  a capac i ty  o f  ca. 6 ,000 l b / h r  has  been ope ra t ing  
cont inuous ly  for  a n u m b e r  o f  years .  
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T H E  E F F E C T S  OF M I C R O M O L A R  C O N C E N T R A T I O N S  OF I O N S  

O N  T H E  L I P I D  O X I D A T I O N  OF I S O L A T E D  L Y S O S O M E S  
Kiyoshi Hayase and D. B. Menzel 

The oxida t ion  of isolated r a t  k i d n e y  lysosomes w a s  followed by 
m e a s u r e m e n t  of the  l igh t - sca t te r ing  p roper t i e s  and  the  re lease  of 
lysosomal  enzymes.  ~[ ic romolar  a m o u n t s  of f e r rous  ion in i t i a t ed  the  
reac t ion .  The  reac t ion  w a s  au toea ta ly t i c  r e su l t ing  in  the  i r revers ib le  
swe l l ing  of the  lysosomal  pa r t i c l e s  a n d  re lease  of the  enzymes  con ta ined  
wi th in .  Swel l ing  of the lysosomes by th is  reac t ion  w a s  all or  none.  
The  ra te  of swel l ing  of the  lysosomes depended  upon  the  composi t ion 
of the  s u s p e n d i n g  m e d i u m  be ing  most  r a p i d  in  KC1 a n d  NaC1 solution 
and  less in  sucrose .  The swelling, in  sucrose  solut ion w a s  most  re- 
producible  a n d  w a s  in i t i a t ed  by 1 to 25 /z~ Fe  ++ ion. The  la tent  
per iod  w a s  extended wi th  i n c r e a s i n g  concen t ra t ions  of Fe  ++ ion;  5 0 - 1 0 0  
ttM Fe+-~ inh ib i ted  l ipid oxida t ion  as m e a s u r e d  by  the  T B A  reac t ion  
a n d  caused  cont rac t ion ,  as  opposed to swell ing,  of the  lysosomes.  Ton 
~M Mn÷+ ion inh ib i ted  the reac t ion  as  did  0.68 mM E D T A .  The 
p a t t e r n  of swel l ing  a n d  release of enzymes  is  i n t e rp re t ed  as  a resul t  
of the  ox ida t ion  of the  l ipid of the  lysosome. 
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T H E  I S O L A T I O N  A N D  I D E N T I F I C A T I O N  OF L A C T O N E S  

I N  O X I D I Z E D  V E G E T A B L E  O I L S  
J. A. Fioriti and R. J. Sims 

Both g a m m a  a n d  delta lactones up  to Clo can  be r emoved  efficiently 
f r o m  oxidized vege tab le  oils by h i g h  v a c u u m  dis t i l la t ion at  100C. The 
q u an t i t a t i ve  r emova l  of h i g h e r  lac tones  r equ i r e s  re la t ive ly  long pe r iods  
of t ime  at  m u c h  h i g h e r  t e m p e r a t u r e s .  U n d e r  these  condi t ions  addi t ional  
lac tones  m a y  be f o r m e d  by the  decomposi t ion  of peroxides .  F u r t h e r -  
more,  f a t t y  ac ids  and  other  i n t e r f e r i n g  subs tances  a re  also distilled 
a long  wi th  the  lactones.  

L iquid- l iqu id  ex t rac t ion  of the  oxidized oils w i t h  methano l  avoids  
th is  decomposi t ion.  The f ree  f a t t y  ac ids  ex t rac ted  can  then be re- 
moved  by w a s h i n g  w i t h  base.  U n f o r t u n a t e l y  subs t an t i a l  a m o u n t s  of 
the  shor te r  cha in  lactones,  pa r t i cu l a r l y  delta lactones,  a re  also removed 
by th i s  t r ea tmen t .  Column or th in- layer  c h r o m a t o g r a p h y  appears ,  t h u s  
far ,  to be the  best  way  of s e p a r a t i n g  fa t ty  ac ids  f rom the lactones.  The  
in t e r f e r ence  of nonlactonizable  hyd roxy  fa t ty  ac ids  h a s  also been 
s tudied.  I n  th is  case s i lylat ion followed by  T L C  a n d  G L C  gives  the  
best  resul ts .  

The  above techn iques  have  been used  to confi rm the presence  of 
C~-C12 lactones  and  to extend the  sea rch  for  long-chain  and  un- 
s a t u r a t e d  lactones  in  hea ted  vege tab le  oils. 
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O X I D A T I O N  OF V A R I O U S  L I P I D  S U B S T R A T E S  W I T H  

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

P. L. Guss, T. Richardson and M. A. Stahmann 

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 s  of l ipoxidase in  whea t  were  m a d e  on 
five mil l ing f r a c t i o n s  a n d  the  whole w h e a t  f rom f o u r  v a r i e t i e s  in- 
c lud ing  two h a r d  r ed  w i n t e r  and  two h a r d  red  s p r i n g  whea t s .  
L ipox idase  conten t  decreased  wi th  i n c r e a s i n g  re f inement  a n d  w a s  
the lowest  in the  f lour  f rac t ion .  I n  genera l ,  the  mill f r ac t ions  f r o m  
s p r i n g  w h e a t s  exhib i ted  sl ightly h i g h e r  l ipoxidase  content  t h a n  the  
co r r e spond ing  mill f r a c t i o n s  f r o m  w i n t e r  whea t s .  

Aqueous  ex t rac t s  f r o m  soybeans  ( v a r i e t y  H a w k e y e )  and  whea t  
( v a r i e t y  Selki rk ,  b r e a k  shor ts  f r ac t ion )  w e r e  ad jus t ed  in concen t ra t ion  
so tha t  the  l ipoxidase  ac t iv i ty  wi th  respec t  to linoleic acid  w a s  ap- 
p rox imate ly  the  same.  The  di luted ex t r ac t s  w e r e  then  tested for  the i r  
ability to oxidize o the r  l ipid subs~rates  possessing the n e c e s s a r y  
pen tad i ene  system.  Soybean  l ipoxidase was  f a r  more  reacti'Ce t o w a r d  
methyl  l inoleate a n d  t r i l inolein  than  w h e a t  l ipoxidase.  Mane-  and  
dil inolein w e r e  re la t ive ly  un r eac t i ve  in  both sys tems  a l though 
dil inolein w a s  a be t te r  subs t r a t e  in the  soybean  sys tem t h a n  in the  
whea t .  Ne i the r  sys tem oxidized h ighly  u n s a t u r a t e d  digalactosyl  di- 
g lycer ides  alone. H o w e v e r ,  the  soybean ex t r ac t  oxidized th is  subs t r a t e  
to a small  extent  in  the  p resence  of cata lyt ic  a m o u n t s  of lino]eic acid, 
whi le  u n d e r  ident ica l  condi t ions  the  whea t  ex t r ac t  r e m a i n e d  inac t ive .  

P o l y a c r y l a m i d e  gel e lectrophoresis  of the  aqueous  ex t rac t s  of soy- 
beans  a n d  w h e a t  mi l l ing  f r ac t ions  coupled w i t h  a s t a in ing  p rocedure  
specific for  l ipoxidase  ind ica ted  3 to 4 i soenzyme bands  in the  soybeans,  
and  2 to 4 i soenzyme b a n d s  in  the  whea t  mi l l ing  f rac t ions .  I soenzymes  
m a y  be responsible  for  differences in  enzymat i c  ac t iv i ty  on v a r i o u s  
subs t ra tes .  
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T H E  I S O L A T I O N  A N D  C H A R A C T E R I Z A T I O N  OF T H E  N O N  

V O L A T I L E  C O M P O U N D S  FROM T H E R M A L L Y  
O X I D I Z E D  T R I O L E I N  

E. G. Perkins and J. A. Anfinsen 

Triole in  w a s  subjec ted  to the rmal  ox ida t ion  at  200C wi th  an  a i r  
flow of 0.15 m l / m i n / g .  The  oxidized t r i g lyce r ide  was  conver ted  to 
i ts  co r re spond ing  methyl  es ters  and  the  oxidized components  isolated 
w i t h  the  a id  of p r e p a r a t o r y  th in- layer  and  gas- l iquid  ch roma tog raphy .  
S ix  compounds  w e r e  isolated in  th is  m a n n e r  and  the i r  s t r uc tu r e s  
de t e rmined  w i t h  the  aid of nuc lea r  m a g n e t i c  resonance  a n d  m a s s  
spectroscopy,  as well  as by s u p p l e m e n t a r y  chemical  methods  a n d  by 
compar i son  w i t h  k n o w n  compounds .  These  compounds  w e r e  1) 2- 
cyclohexyldodec-3-enoic acid, 2) a dis ubs$ituted cyelohexyl compound, 
3) a m i x t u r e  of 2,8,9, and  10-mona h y d r o x y s t e a r i c  acids, 4 )  9,10- 
d ihydroxys t ea r i c  acid, 5)  di octyl phthala te ,  and  6) 1-decyl-2-(dec-6- 
enyl) -eyclohexane.  The  charac te r i za t ion  a n d  synthes i s  of these  com- 
p o u n d s  a n d  the i r  i somers  will be outl ined.  
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M E C H A N I S M  A N D  S T E R E O C H E M I S T R Y  OF a - O X I D A T I O N  

OF F A T T Y  A C I D S  I N  P L A N T S  
L.  J. Morris, C. Hitchcock and A. T. James 

The exis tence of biological  sys tems  capable  of d e g r a d i n g  f a t t y  acids  
by a-oxidat ion,  or one ca rbon  at a t ime, has  been recognized for  some 
years .  The best  k n o w n  of such sys tems  in an ima l s  is the  b r a in  
wi2erein long-chain s a t u r a t e d  and  u n s a t u r a t e d  ac ids  a re  metabol ized 
by th i s  m e c h a n i s m  to odd-number  acids  a n d  to a -hydroxy  acids  which  
a re  i nco rpo ra t ed  in to  cerebrosides.  Th i s  sys tem has  been extens ively  
s tud ied  by  Mead  a n d  R a d i n  and  the i r  r espec t ive  co-workers .  

I n  p lan ts  also, a -hydroxy  acids  h a v e  been shown to be cons t i tuen ts  
of the  cerebros ide  f rac t ion ,  which  is, however ,  a re la t ively  m i n o r  com- 
ponen t  of p lan t  l ipids.  H o w e v e r ,  ce r ta in  seed oil t r ig lycer ides  conta in  
re la t ive ly  h igh  p ropor t ions  of acids whose  s t r u c t u r e s  imply  an  a- 
ox ida t ion  step d u r i n g  t he i r  biosynthesis ,  no tab ly  the  cyclopropenoid acid, 
ma lva l i c  acid, in  Malvaceous  oils and  the  ser ies  of C17 acetylenie acids  
in  Acanthosyris spinescens seed oil. I n  Pachira a n d  Bombacopsis 
seed oils, we h a v e  cha rac te r i zed  a -hydroxys te rcu l ic  ac id  as a re la t ive ly  
m a j o r  component  a long w i t h  s tercul ic  and  malva l i c  acids.  No other  
a -hydroxy  acids  w e r e  detected imp ly ing  tha t  the a-oxidat ion is a 
specific t e r m i n a l  s tep in  the  biosynthesis  of malva l ic  acid. 

The  a-oxidat ion sys t ems  of such seeds h a v e  not  yet  been s tud ied  
biochemical iy  but  d e g r a d a t i o n  of f a t t y  ac ids  by this  rou te  in  p lan t  
leaves  has  been s tud ied  extensively  in ou r  laboratory.  The  basic  
p a t h w a y  has  a l r e a dy  been shown to be, fo r  example :  pahni t ic  ac id  
a -hydroxypa lmi t i e  acid  ~ p e n t a d e c a n a l - ~  pen tadecano ic  acid, a n d  so 
on. W e  h a v e  n o w  synthes ized  pure  D- and  L-a-hydroxypalmi t ic  acids  
a n d  D- and  L-a- t r i t iopalmit ic  acids  and u s ing  these compounds  wi th  
leaf  sys tems  in v i t ro  we have  de te rmined  the  absolute conf igura t ion  of 
the  a -hydroxy  acids  produced,  the s t e r eochemis t ry  of the  hydroxyla t ion  
reac t ion  a n d  the  fac t  tha t  f u r t h e r  ox ida t ion  of these hyd roxy  inter-  
med ia t e s  is  s tereospecif ic  for  the L-enant iomer .  
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T H E  I N T E R A C T I O N  A N D  S T R U C T U R E  OF B I O L O G I C A L L Y  

I M P O R T A N T  L I P I D S  IN A Q U E O U S  S Y S T E M S  
D. M. Small 

P o l a r  l ipids m a y  be classified into three  m a j o r  g r o u p s  depend ing  on 
the i r  bu lk  a n d  s u r f a c e  proper t ies .  1) Insoluble amphipaths f o r m  
stable monolayers  at  aqueous-a i r  in ter faces ,  bu t  a re  insoluble in  w a t e r  
in  the  bulk  (e.g., t r ig lycer ides ,  diglycer ides ,  cholesterol, cholesterol 
es te rs  and  p ro tona t ed  f a t t y  ac ids ) .  2)  Swelling amphipaths also fo rm 
stable monolayer s  a t  the  aqueous -a i r  in te r face ,  bu t  swell in  w a t e r  to 
f o r m  l iquid crystals ,  the  molecules of wh ich  r e m a i n  associa ted  and  
do not  d i sperse  (e.g.,  lecithin,  cephalin,  monoglycer ides  and  l ip id  ex- 
t r a c t s  f r o m  myel in  and  e ry th rocy te s ) .  8)  Soluble amphipaths h a v e  a 
me a su r a b l e  f ini te  solubil i ty in  w a t e r  (c r i t i ca l  micelle concen t ra t ion)  
a n d  f o r m  uns tab le  films. At  h ighe r  concen t ra t ions  soluble a m p h i p a t h s  
f o r m  micelles a n d  w i t h  r a r e  exceptions,  e.g., bile salts, f o r m  l iquid 
c rys ta l s  (e.g., soaps,  de tergents ,  lysolecithin,  phosphat id ic  a c i d ) .  To 
s t u d y  the  in t e rac t ions  of v a r i o u s  l ipids in  wa te r ,  t e r n a r y  and  q u a t e r n a r y  
phase  d i a g r a m s  w e r e  cons t ruc ted  a n d  the  i nd iv idua l  phases  found  
s tud ied  by  a v a r i e t y  of t echniques  i n c l u d i n g  x - ray  diffract ion,  l ight  
sca t te r ing ,  u l t r a c e n t r i f uga t i on ,  v iscos i ty  and  su r face  balance.  A m o n g  

( C o n t i n u e d  on  p a g e  1 0 4 A )  
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the  sys tems  s tud ied  a r e :  lec i th in-choles terol -water ;  lecithin-lysolecithin- 
w a t e r  ; cephal in-choles terol-water  ; bile sa l t -choles terol-water ;  bile salt- 
l ec i th in -wate r  ; bile ac id- lec i th in-water  ; bile salt-lecithin-cholesterol- 
w a t e r ;  bile sa l t - soap-water  and  soap-fa t ty-ac id  wa te r .  A v a r i e t y  of 
crystal ,  l iquid  crys ta l  ( lamel lar ,  hexagonal ,  cubic, etc.)  a n d  i so t ropic  
aqueous  phases  h a v e  been fonnd .  Ce r t a in  insoluble  a m p h i p a t h s  a re  
selubit izcd in  l iquid c rys ta l  phases  of swel l ing  a m p h i p a t h s  a n d  in  t u r n  
these l iquid  crys ta ls  can  be d i spersed  as mixed  micelles by  soluble 
amph ipa th s .  The  phase  equi l ibr ia  of m i x t u r e s  of biologically i m p o r t a n t  
l ipids  as well  as the  s t r u c t u r e  and  some phys ica l  cha rac te r i s t i c s  of the  
i n d i v i dua l  phases  will be d i scussed  and  corre la ted  wi th  ce r t a in  biological  
phenomena .  
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R O L E  OF L I Q U I D  C R Y S T A L L I N E  S T R U C T U R E S  IN L I P I D S  

J. L .  Ferguson  and  G. H .  B r o w n  

l~Iost l ipids  do not  p a s s  on h e a t i n g  d i rec t ly  f r o m  a crys ta l l ine  
s t r u c t u r e  to an  i so t ropic  s t ruc tu re .  They  a re  of ten  cha rac t e r i zed  hy  
a n u m b e r  of i n t e r m e d i a t e  phases  r a n g i n g  f r o m  the p las t ic  c rys ta l  
where  the  cen te r  of g r a v i t y  of the molecule m a y  ro ta te  about  one or  
more  axes  whi le  the  th ree -d imens iona l  o rde r  of the  c rys ta l  r e m a i n s  
to n e m a t i e  l iquid  c rys ta l s  wh ich  h a v e  b i r e f r i n g e n t  p rope r t i e s  of 
c rys ta l s  a n d  yet  a r e  cha rac t e r i zed  by completely r a n d o m  o r d e r i n g  of 
t he  molecu la r  centers .  The  smect ic  and  cholesteric l iquid crys ta l l ine  
s t r u c t u r e s  a re  most  commonly  encoun te red  in  l ipids.  The  s t r u c t u r a l  
cha rac t e r i s t i c s  of these  sys tems  w i n  be d iscussed.  

Of  p a r t i c u l a r  in t e re s t  in  l iv ing  sys tems  a re  l iquid c rys ta l s  wh ich  
a re  f o r m e d  by  cholesterie es ters  and  m a n y  p ro t e in  m a t e r i a l s  a n d  the  
two-d imens iona l  c rys ta l s  ( smect ie  s t r u c t u r e )  fo rmed  by  f a t t y  ac id  
de r iva t ives .  The  m e c h a n i s m s  of e n e r g y  t r a n s f e r  and  the  mec ha n i c a l  
a l i g n m e n t  in  these  l iquid crys ta l l ine  sys tems  a re  un ique  a n d  r e qu i r e  
d i f fe ren t  cons ide ra t ions  t h a n  one finds adap tab le  to l iquids  or  solids. 
The proper t i e s  of l iquid  crys ta ls  which  m i g h t  best  be associa ted  w i t h  
l i v ing  sy s t em s  will  be d iscussed.  These  will  inc lude  su r f ac e  prop-  
e r t ies  fo r  ca ta lyt ic  p rocesses  and  di f fus iv i ty .  
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V O L A T I L E  P R O D U C T S  F R O M  O X I D A T I O N  O F  

C I S , C I S - 6 , 9 - O C T A D E C A D I E N E  
G. Fuller ,  ~ .  J .  Horror ,  W .  t I .  McFadg~en t~nd T. 1t.  A.pplswhite 

The  h y d r o c a r b o n  ana log  of linoleic acid, cis,cis-6,9-octadeeadiene, w a s  
p r e p a r e d  f r o m  methyl  l inoleate by a ser ies  of react ions .  The  hydro-  
ca rbon  w a s  then  used  as  a model  oxida t ion  sys tem and  subjec ted  to 
ox ida t ion  both at  ambien t  t e m p e r a t u r e  and  a t  1850.  The volat i le  
ox ida t ion  p roduc t s  w e r e  s epa ra t ed  and  analyzed by  a t a n d e m  gas  
c h r o m a t o g r a p h i c - m a s s  spec t ra l  technique.  M a j o r  p roduc t s  f r o m  the 
h y d r o c a r b o n  w e r e  s imi l a r  a t  h igh  and  low t e m p e r a t u r e s ,  bu t  some of 
the  m i n o r  p roduc t s  w e r e  quite different,  re f lec t ing  di f ferences  in  

Calendar of Ladies' Program 
Spring Meeting--New Orleans 

Monday, May 8, 1967 
Assembly and Continental Breakfast--  

9:00-9:30 AM. 
Rendezvous Room--Roosevelt Hotel 

Boat trip through canals and bayous to the 
Barataria area aboard cruise boat "Voyageur"-- 
Departure 10:00 Act. Bus transportation to dock 
at foot of Canal Street will be provided. Picnic 
lunch aboard "Voyageur"--return to hotel about 
2:30 e.v. 

Tuesday, May 9, 1967 
Assembly and Continental Breakfast--  

9:00-9:30 A~L 
Rendezvous Room--Roosevelt Hotel 

Bus tour of city through the French Quarter and 
near uptown area, followed by brunch in the 
Grand Court--Pontchartrain Hotel, St. Charles 
Avenue near Lee Circle. Menu will feature 
typical Creole breakfast cuisine. Return to 
Roosevelt Hotel by street car. Schedule will 
leave afternoon free. 

Wednesday, May 10, 1967 
Assembly 9:00-9:30 a~,l. Rendezvous Room--  

Roosevelt Hotel, followed by short walk to Kolbs 
Restaurant on St. Charles Avenue near Canal. 
Coffee party in Kolbs' Tyrolean Room. Exhibit 
of research products of the Southern Regional 
Research Laboratory, featuring newest in cotton 
fabrics and wearing apparel. Return to Roose- 
velt Hotel will be timed to permit those who 
wish to attend the Awards Luncheon, 12:30 F~L 

m e c h a n i s m  a n d  in techniques,  of p roduc t  isolat ion.  Volati les inc luded  
hydroca rbons ,  aldehydes,  ketones ,  es ters  and  cyclic compounds .  Some 
m e c h a n i s t i c  i n t e rp re t a t i on  of p r oduc t  fo rma t ion  a n d  the re la t ionsh ip  
to ox ida t ion  processes  wi th  l inoleate de r iva t ives  will  be discussed.  
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T H E  K I N E T I C S  O F  E P O X I D A T I O N  OF M E T H Y L - 1 2 , 1 3 -  

E P O X Y O L E ' A T E  W I T H  P E R A C E T I C  A C I D  
M. E.  ,gnook, Jr . ,  W .  t L  ~cot t  and  t t .  iS. Rothbar t  

The k ine t i c s  of epoxida t ion  of nmthyl-12,13-epoxyoleate (methyl  
vernola te )  w i t h  perace t ie  ac id  was. s tud ied  in  benzene  and  chloroform 
at  a v a r i e t y  of t e m p e r a t u r e s  f r o m  25C to 40C. The  r a t e  of d i s a p p e a r a n c e  
of the  es te r  a n d  f o r m a t i o n  of the  syn  and  anti  diepoxyes ters  w a s  
followed w i t h  the. a id  of gas- l iquid  ch r oma tog r a phy .  Ra te  constants ,  
and  ene rg ie s  and  en t rop ies  of ac t iva t ion  w e r e  de te rmined  for  the  
second-order  d i s a p p e a r a n c e  of monoepoxy es ter  a n d  the  fo rma t ion  of 
the  diepoxides .  E r r o r  ana ly s i s  ind ica tes  tha t  knowledge  of the  in i t i a l  
concen t ra t ions  a n d  t e m p e r a t u r e  control  a re  ex t remely  i m p o r t a n t  for  
the  a c c u r a t e  de t e r mina t i on  of the  r a t e  cons tan t s  for  this  re la t ive ly  
slow reac t ion .  A l though  the  en t rop ies  of ac t iva t ion  for  the f o r m a t i o n  
of the  two i smner i c  diepoxides,  on the  o rde r  of 30 eu.. are  k n o w n  to 
only one s ign i f i can t  f igure  the  dif ferences  in  these  two entropies  of 
ac t iva t ion ,  about  1 eu., m a y  be de te rmined .  These  small  differences 
lead to l a rge  differences '  in  the  yields of the  diepoxides .  

2O 
S P E C I F I C I T Y  OF A L I P A S E  FROM G E O T R I C H U M  

C A N D I D U M  F O R  C I S - 9 - U N S A T U R A T I O N  
1'. A .  Marks ,  J .  G. Quinn ,  J .  S a m p u g n a  and  R .  G. Jansen  

A l ipase f r o m  Geotr ichum cand idum did no t  d i f ferent ia te  be tween  
oleate a n d  pa lmi to lea te  w h e n  glyceryl  1-palmitoleate 2,3-dioleate w a s  
the  subs t ra te .  The enzyme re leased equim01ar quan t i t i e s  of eleate and  
linoleate f r o m  glyceryl  l-pleura 2.3-dil inoleate a n d  f rom equimola r  
m i x t u r e s  of t r io le in  a n d  t r i l inolein.  W h e n  glyceryl  1-cis-vaccenate 
2,3-dioleate w a s  the  snbs t r a t e  oleate compr i sed  92.8 h~% of the  F F A .  
W h e n  glyceryl  1-palmitoleate 2 ,3-dipetrosel inate  w a s  the  snbs t ra te  the  
F F A  con ta ined  94.6 M %  palmitoleate .  S ince  ear l ier ,  it w a s  found  
tha t  the  l ipase  would  not  hydrolyze elaidate,  the  enzyme appa ren t ly  
has  a specif ici ty at  least  fo r  cis-9 u n s a t u r a t i o n  a n d  probably  also for  
cis-9, cis-12 u n s a t u r a t i o n .  
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R A T E  O F  R E A C T I O N  O F  H E X A H A L O C Y C L O P E N T A D I E N E S  

W I T H  L O N G  C H A I N  M O N O E N E S  
C. K .  L y o n ,  G. Ful ler  and T. H.  App lewh i t e  

Second-order  r a t e  cons tan t s  w e r e  calculated for  the Diels-Alder  
type r eac t ion  of hexachlorocyclopentadiene  and  hexabromocyclopenta-  
d iene  w i t h  v a r i o u s  m o n o u n s a t u r a t e d  fa t ty  es ters  a n d  a model alkene.  
Diane  concen t ra t ions  d u r i n g  reac t ion  were  de t e r mined  by m e a s u r e m e n t  
of u l t rav io le t  absorp t ion  a t  322 m/* (hexachloro d iene)  or 346 mt¢ 
(hexabromo d i e ne ) :  The  fo l lowing s t r uc tu r a l  effects w e r e  noted on the  
r a t e  of r eac t ion  of hexachlorocyclopentadiene  at  150C:  1) T e r m i n a l  
double bonds  r eac t ed  about  12 t imes  as  fas t  as  mid-cha in  double 
bonds ;  2 )  The  p resence  of a honmallylic hydroxy l  g roup  ( r ic inolea te  
es ters )  r e duc e d  the  reac t ion  r a t e  about  3 5 % ;  3) cis-double bonds 
reac ted  5 to 6 t imes  as. f a s t  as  trans-double bonds.  At  130C, hexa- 
b ronmcyc lopen tad iene  r eac t ed  about  one hal f  as f a s t  wi th  r ic inoleate  
es ters  as  d id  hexachlorocyclopentadiene .  The  bromo-compounds  w e r e  
cons iderab ly  less s table to hea t  t h a n  the chloro-compounds.  W e  con- 
d u d e  t h a t  s te r ic  f ac to r s  h a v e  a p ronounced  effect on the  ra te  of reac t ion  
a n d  s tabi l i ty  of these  heav i ly  subs t i tu ted  dienes.  

22 

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

E.  S.  R o t h m a n  

A f t e r  o b s e r v i n g  the ease  of addi t ion  of acetyl hypobromi te  to the  
olefin, oleie acid, we cons idered  tha t  s imi la r  add i t ion  of s tearoyl  
hypobromi te  to i sopropenyl  ace ta te  would  g ive  r i se  to the  h ighly  
u n u s u a l  gemina l  d ies ter  s t ruc tu re .  D u r i n g  a shor t  cut  p rocedura l  
t r y  u s i n g  commerc ia l ly  avai lab le  i sopropenyl  ace ta te  and  s tear ic  ac id  
wi th  a t r ace  of ac id  ca ta lys is  we  found  tha t  ac id-es ter  i n t e r c h a n g e  
occur red  in s t ead  to g ive  the  n e w  enol ester,  i sopropenyl  s teara te .  
I sop ropeny l  s t ea ra t e  is a power fu l  s t ea roy la t ing  agen t  a t  e levated 
t e m p e r a t u r e s  u n d e r  condi t ions  of ac id-cata lys is  a n d  pe r fo rms  such 
u n u s u a l  s tearoyla t ious  as. t ha t  of N-bu ty l s t ea r amide  and  male i imide.  
Ex tens ion  of these  p r inc ip les  to dioic acids  g a v e  d i i sopropenyl  es ters  
which  a re  potent ia l  po lymer - fo rmers .  T h u s  d i i sopropenyt  sebacate  
reac ts  w i t h  N ,N ' -d ime thy laze l a i amide  to fo rm a l inea r  polyimide,  and  
wi th  suc rose  to fo rm a th ree -d imens iona l  n e t w o r k  polymer.  There  is  
evidence  to believe tha t  the  effect ive causat ive ,  i n t e r m e d i a r y  agen t  is 
hexadeeylketene .  W e  have  p r e p a r e d  and  cha rac te r i zed  the  cyclo- 
bu taned ione  and  four -membered- r ing- lac tone  d imer s  suppo r t i ng  th is  
conclusion.  I n  s i tu  p r e p a r a t i o n  of hexadecylke tene  in  the presence  of 
h y d r o x y l a m i n e  has  enabled the  p r e p a r a t i o n  of the  p rev ious ly  u n k n o w n  
di- a n d  t r i h y d r o x a m i c  acids.  W e  h a v e  also obse rved  a r e a r r a n g e m e n t  
of i sopropenyl  s t ea ra te  to heneicosane-2,4-dione.  
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T H E  R O L E  O F  D E T E R G E N T  I N  A U T O M A T I C  

D I S H W A S H I N G  P E R F O R M A N C E  
F. W .  Gray,  V .  J .  lgichter and R .  C. Odioso 

The ab i l i ty  of au toma t i c  d i s h w a s h i n g  p roduc t s  to pe r fo rm satis- 
fac tor i ly  in  mechan ica l  m a c h i n e s  is dependen t  u p o n  a n u m b e r  of 
factors ,  i n c l u d i n g  m a c h i n e  d e s i g n  an~l composi t ion of p roduct .  Al though 
nmst  l ead ing  d i s h w a s h e r s  a r e  h igh ly  sa t i s f ac to ry  fo r  food soil removal ,  
the  de t e rgen t  cmnposi t ion a n d  i t s  u sage  can  affect p e r f o r m a n c e  char-  
ac ter is t ics .  

I n  th i s  paper ,  the object ionable  t endency  of a u t o m a t i c  d i s h w a s h i n g  
de te rgen t  composi t ions  to cause  g l a s s w a r e  spot t ing  or  filming, f a d i n g  
o f  fine ch ina  decorat ion,  a n d  s i l ve r w a r e  t a r n i s h i n g  is considered.  The 
m e a n s  to min imize  these deficiencies  a re  presen ted .  

24 
T H E  E F F E C T  OF W A T E R  H A R D N E S S  ON D E T E R G E N C Y  

~adao K a k c g a w a ,  Michio Aok~ and H a r u h i k o  Argai  

The effect of ionic  or  non ion i e  de tergents ,  and  bui lders  on oil re- 
moval  efficiency in h a r d  w a t e r  has  been s tudied.  As  ionic de te rgen t  
( sod ium dodecyl benzene  su l fona te ) ,  m a x i m u m  oil removal  efficiency 
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at s a m e  water  ha rdness  for  g iven  oil soil  was  found.  But ,  i n  case of 
nen ion ic  detergent  (polyoxyethylene (10)  nonyl  phenyl  e ther) ,  i t  was  
not  inf luenced on oil removal  efficiency by water  hardness .  

The act ion of sodium t r ipolyphosphate  ( S T P P )  on oil removal  
efficiency in  ha rd  wa te r  was  tha t  of sof tening the water .  On the 
other  hand  i t  i s  in te res t ing  to note tha t  the action of S T P P  on oil 
removal  efficiency for  some oil soil was  increased.  As sodium sulfate, 
i t  was  not  r emarkab le  effect on oil removal  efficiency. 

The re la t ionsh ip  between the oil removal  efficiency and  the dispers ion 
of oil was discussed. 
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A D E T E R G E N C Y  T E S T  B A S E D  O N  R A P I D  A G I N G  OF 

U N R E M O V E D  S E B U M  
W. G. 8pangler, R. C. Roga and It .  D. Cross, II.[ 

A labora tory  screening test  has been developed for  screening 
detergent  composi t ions wi th  respect to the removal  of sebum soil in 
the absence of par t i cu la te  soil. The fabr ics  are un i fo rmly  soiled with 
an aqueous emulsion of synthet ic  sebum and then  l aundered  under  
controlled condi t ions  in  a Tergotometer.  The unremoved  soil is rap id ly  
aged and  the resu l t ing  $ellowness is  measured  ins t rumenta l ly .  

This  test can be run  in  a m in imum amount  of t ime and  wi th  a 
m i n i m u m  a m o u n t  of equipment .  :It enahles one to check many  var i -  
ables, (such as  sequester ing capacity,  t empera tu re  effects, b r igh tener  
bu i ldup  u n d e r  soiled conditions,  etc.) on va r ious  fabrics, wi th  or 
w i thou t  special  t reatments .  The resul ts  are in  t e rms  of yellowness 
which  is recognized by the housewife and  are not  a measuremen t  of 
total  soll removal .  These values, when combined wi th  grayness  values  
der ived f rom the sebum a i rborne  test  are good prognos t ica tors  of 
prac t ica l  performance.  
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T H E  D I S T I N C T I O N  B E T W E E N  D E P O S I T I O N  A N D  

R E D E P O S I T I O N  OF S O I L  
A. J~. Martin and W. 1t. Smith 

A method for  tes t ing  dry-c leaning detergents  for  the i r  abil i ty to 
i n h i b i t  soil redeposi t ion is described. I t  involves  the measurement  of 
soil t r ans f e r  f rom a d i r ty  to a clean fabric.  The usua l  pract ice of 
u s i n g  suspensions  of a model soil in  a detergent  solut ion is a soil 
deposition test  and  does not  give comparable resul ts  to the soil 
redeposition tes t  described here. 

Hensley  has  already a t tacked the va l id i ty  of deposi t ion tests to 
measure  redeposi t ion in aqueous detergent  solutions, and  our  resul ts  
confirm Hens ley ' s  conclusion. The major  a rgumen t  aga ins t  redeposi t ion 
tests in  the pas t  has been tha t  they do not  permi t  two detergents  to 
be compared at  the same soil concentrat ion in  the suspension and 
therefore they  "s tack  the cards"  aga ins t  the better  detergent  because 
soil mus t  be removed before i t  can be redeposited. Our  resul ts  refute  
this  a r g u m e n t  and  show tha t  detergents  exhib i t ing  low soil removal  
i nva r i ab ly  show high  g r a y i n g  and  vice versa.  These two qual i t ies  
e i ther  go hand- in -hand  or they are merely two aspects  of the same 
qual i ty .  

A possible explanat ion for the difference between the two test  
procedures  is  t ha t  the degree of d ispers ion of soil is much  greater  
in  the redeposi t ion test. 
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E F F E C T I V E  B L E A C H I N G  W I T H  S O D I U M  P E R B O R A T E  

A. H. Gilbert and F. K. Rubin  

Sodium perborate  has  been known  for  a long t ime as a mild, bu t  
fa i r ly  effective, bleach at  t empera tu res  exceeding 60C. These wash ing  
condit ions are p reva len t  in  many  European  countries,  and  the U n i t e d  
Kingdom, and  consequently sodium perborate  is found  in  a grea t  many  
of the i r  detergent  powders.  Much lower wash ing  temperatures ,  con- 
cent ra t ions  and  t imes are common in  the U n i t e d  States  t han  are used 
in  Europe,  and  this  negates  the use of sodium perborate  as an 
oxidizing agent  unless  i t  i s  ac t iva ted  in  some way. 

Act iva t ion  of sodium perborate  falls  into two dis t inc t  classes : 
a) metal  ac t iva t ion  and b) po ten t ia l  perac id  ac t iva t ion .  Both  methods 
will  be discussed. Each works  v i a  a different mechanism.  

H e a v y  metal  catalysis  is  difficult to control  bu t  unde r  ideal con- 
d i t ions  can be remarkably  effective. 

Pe rae id  preeusnrs  are much  easier  to control in  solution, bu t  tend 
to be somewhat  uns table  in  the product .  The s t ructure ,  mechanism, 
safety, use proper t ies  and s tab i l i ty  of representa t ive  mater ia ls  wil l  
be discussed. 
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T H E R M A L  A N A L Y S I S  O F  O D D  A N D  E V E N  S O D I U M  

S O A P S  A N D  T H E I R  B I N A R Y  M I X T U R E S  
1t. 35. [~pier 

I n  recent  years  a lot of i n fo rma t ion  has been assembled about  the 
s t ruc tu ra l  behavior  of anhydrous  even-chained sodium soaps. Progress  
in  the development  of the rmal  analyzers  permi t ted  a r a p i d  determina-  
t ion  of en tha lpy  and  t r ans i t i on  poin ts  of small  quant i t i es  of very  pure  
substances.  Also the const ruct ion of phase  d i ag ram of b i n a r y  mixtures  
was  simplified. 

W i t h  the adven t  of synthet ic  fa t ty  acids, which differ f rom the 
components of n a t u r a l  fa ts  in  tha t  apar t  f rom the even chains, odd 
s t r a igh t  and  b ranched  fa t ty  acid chains  are present,  i t  was  thought  
necessary to apply th is  technique to odd and  even s t ra igh t  chain 
sodium soaps, which  were pur i f ied for  th is  i nves t iga t ion  in  the range  
f rom Czz-Cls. 

Measurement  of the t r ans i t i on  points,  f rom room tempera tu re  up  to 
the mel t ing  po in t  as a func t ion  of the chain  length,  disclosed some 
t r ans i t i ons  h i ther to  not  ment ioned in  the l i te ra ture .  

The enthalpy  of the t r ans i t ions  s u b w a x y / w a x y  a nd  s u b n e a t / n e a t  
clearly a l te rna ted  wi th  odd a n d  even cha ins ;  whereas, for the other 
t r ans i t ions  th i s  k i n d  of a l t e rna t ion  was  ei ther absent  or difficult to 
detect. The consequences of this  behavior  wil l  be discussed. 

F ina l ly  we were able to show tha t  for a number  of b i n a r y  systems 
in  th is  r ange  of carbon chains  almost  complete misc ib i l i ty  exists  f rom 
room tempera tu re  up to the mel t ing  point .  
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S U R F A C E  A C T I V I T Y  OF S O D I U M  S A L T S  OF A L P H A - S U L F O  

F A T T Y  E S T E R S :  T H E  A I R / W A T E R  I N T E R F A C E  
B. .4. Boucker, T. M. Grinchnk an~ A. C. Zettlemoyer 

A d s o r p t i o n  at  the a i r / w a t e r  in ter face  of the four  esters sodium 
hexyl a-sulfopelorgonate (CTH~CH(SO3Na)COOCsHls ) ,  sodium heptyl  

a-sulfopelorgonate (C7H15CH(SOaNa)COOCtH~) ,  sodium methyl  a- 
su l fomyris ta te  (Cz2H25CH(SOsNa)COOCH3) and  sodium methyl  a- 
su l fopalmi ta te  (CI~HepCH(SOaNa)COOCHa) has been inves t iga ted .  

The amoun t  of su r f ac t an t  adsorbed F at  the surface of an aqueous 
solut ion of su r f ac t an t  is g iven  by the Gibbs equat ion in  the form 

d ~ / :  - - R T F d  lne, [ 1] 
where ~/ is the surface tens ion and  c is  the molar i ty  of su r f ac t an t  ions  
in  solut ion of constant  counter ion (Na +) concentrat ion.  Sur face  ten- 
s ions were de termined us ing  the drop volume method. 

S u r f a c t a n t  concentra t ions  were used wi th  counter ion concent ra t ions  
of 0.01 and  0.04 N. Plots  of "y aga ins t  lnc are in all cases, l inear  at 
su r fac tan t  concentra t ions  below the cr i t ica l  micelle concentra t ions  in- 
d ica t ing  tha t  the amount  of su r f ac t an t  adsorbed is constant .  T h e  
reciprocal  of F is the area occupied at  the surface by a su r f ae t an t  
ion. Yalues observed are in  the r a n g e  44 to 59 A / s u r f a c t a n t  an ion  
and  are in  each case consis tent  wi th  close-packed adsorp t ion  wi th  the 
carbon chains  oriented normal  to the surface.  There is no appreciable 
dependence of cross-sectional areas upon  counter ion concentrat ion.  

Increase  in  eounter ion ion concentra t ion from 0.01 N to 0.04 17 
resul ts  in  a decrease in  surface tension,  for a g iven  s u r f a c t a n t  con- 
centrat ion,  of about  7.5 dyne/ore.  The effect of change in  eounter ion 
concentra t ion upon  "y can be successfully predicted by us ing  bulk  
ac t iv i ty  coefficients, obta ined f rom the Debye-Hiickel theory. 

Fo r  a solut ion of given  concentrat ion,  the surface tens ion for 
C7HmCH(SOsNa)COOCeHza is about  10 dyne/ore  grea te r  t han  t ha t  
for C~HmCH(S0aNa)C00CTH15,  i.e., an  increase  of one --CH2 group.  
The increase  of two --CHe groups  in  going  from CxcH25CH(S03Na)- 
COOCHs to CzdHepCH(SOaNa)COOCHa results  in  a surface tens ion 
decrease of about  18 dyne/am,  or almost  double tha t  for the addi t ion  
of one methylene group.  This  is a good ind ica t ion  tha t  the carbon 
chains  of all  four  compounds p lay  s imi la r  roles at  the w a t e r / a i r  
interface.  
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D E T E R M I N I N G  B O T H  O R G A N I C  A N D  S U L F U R I C  ACID CONTENT 

B Y  A S I N G L E  D I F F E R E N T I A L  T I T R A T I O N  
WiUiam Carasik, M~rvin Mausner and Gerald ~piegelman 

The need for  de te rmin ing  t h e  i n d i v i d u a l  content  levels of organic  
and  su l fur ic  acids in  sulfonic acids and  sulfa te  esters is  recognized 
because of the marked  effect these components  have  on end propert ies .  
P resen t  methods require  separate  analys is  to determine the amount  
of each acid. 

Appl ica t ion  of a single different ial  nonaqueous  t i t r a t i on  to the 
analysis  of sulfonic  acids and  sulfa te  esters con ta in ing  su l fur ic  acid 
is presented.  

A t i t r a t i on  of these mater ia ls  in  wa te r  measures  the i r  to ta l  acidity.  
Analys is  of i n d i v i d u a l  acids is difficult to make because of the  level ing 
effect of water .  I n  solvent, however, which  diminishes  the level ing 
effect, a t i t r a t i on  can measure  the hydrogen sulfate  ion, which  is 
equ iva len t  i n  content  to the su l fu r ic  acid, a t  a second end point .  
The organic  acid por t ion  is then de termined by subtrac t ion .  

Analys i s  by a s ingle  differential ,  nonaqueous  t i t ra t ion ,  u s i n g  tetra-  
butylammoni~tm hydroxide  ( T B A H )  as the t i t r an t ,  is. discussed step 
by step. I t  is suggested as a fas ter  means  of de te rmin ing  i n d i v i d u a l  
acid contents  in  sulfonic  acids and sulfa te  esters. 
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A D E T E R M I N A T I O N  OF T H E  M O L A R  A B S O R P T I O N  

C O E F F I C I E N T S  O F  T H E  C O B A L T  T H I O C Y A N A T E  C O M P L E X E S  
OF E T H Y L E N E  O X I D E  A D D U C T S  OF N O N Y L P H E N O L  

N. T. Crabb and t l .  E. Persinger 

Cobalt th iocyanate  is used as a reagent  to determine t races  of 
polyoxyethylene nonionic  surfac tants .  The m i n i m u m  number  of detect- 
able ethylene oxide un i t s  a t tached to a hydrophobe has been in  con- 
jecture  for  some t ime due to the unava i l ab i l i t y  of samples of the pure  
i n d i v i d u a l  ethylene oxide adducts.  

The i n d i v i d u a l  ethylene oxide adducts  of h igh  p a r i t y  were obtained 
by l iqu id  column chromatography on silica gel. The mixed solvent 
was s imi lar  to a system developed for thin-layer chromatography.  The 
composit ion of the separated isomers has been de termined by infrared,  
ul t raviolet ,  nuc lear  magnet ic  resonance, and  mass spectroscopy. 

Molar  absorp t ion  coefficients have  been obtained for  the i n d i v i d u a l  
cobalt th iocyanate  cmnp!exes both in  benzene and chloroform. For  the 
low molecular  weight  adducts  s tudied,  the efficiency of color develop- 
ment  and extract ion into the organic  phase has  been found  to be 
dependent  on the concentrat ion of the cobalt th iocyanate  reagent .  A 
sa tu ra ted  aqueous solution of cobalt th iocyanate  was found  to be 
preferable  and  benzene was found to be a more reliable ex t rac tan t  
than  chloroform. 

Molar  absorp t ion  coefficients do not  v a r y  l inear ly  wi th  chain  length  
at  lower molecular  weights  and the m i n i m u m  number  of ethylene oxide 
un i t s  tha t  wil l  form a reliable color was found to be three. 
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A S U R V E Y  OF T H E  C O N J U G A T E D  P A T T Y  A C I D S  OF S E E D  O I L S  

C. Y. Hopkins and Mary J. Chisholm 

l~apid progress  has been made in  the last  few years  in  the isolat ion 
and ident i f icat ion of fa t ty  acids wi th  conjugated  unsa tu ra t ion ,  most 
of them found  in  seed oils. This  in te res t ing  group of about  30 
i n d i v i d u a l  acids is reviewed wi th  emphasis  on the i r  detection, isolation, 
and s t ruc ture  determinat ion.  The pa t t e rn  of occurrence in  the seed 
oils of ten or more p lan t  famil ies  is  shown. There are ins tances  of 
closely-related p lan t  species p roduc ing  different  posi t ional  and  geometric 
isomers of con juga ted  acids of the same chain  length.  The format ion  
of these ismneric acids, pa r t i cu la r ly  the hydroxydiene acids discovered 
by the Peor ia  research group and others, provides  a basis  for theories 
of the genera l  route  of biosynthesds of uns a tu r a t ed  acids. The theories 
are discussed briefly. 

The na tu r a l  conjugated  acids contain  such g roup ings  as conjugated 
diene, triene, tetraene, va r ious  combinat ions  of olefinic and  acetylenic 
groups,  and  oxygenated der iva t ives  of most  of them. Some react ions 
and der iva t ives  of the  acids are described. Tim newer techniques  of 
fat  chemistry are extremely useful  in  these studies. 
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O C C U R R E N C E ,  I S O L A T I O N  A N D  D E T E R M I N A T I O N  OF T H E  

C Y C L O P R O P E N E  F A T T Y  A C I D S  
1I. W.  Kirche~" 

The 1,2 d i snbs t i tu ted  cyclopropene r i ng  occurs in  two fa t ty  acids 
tha t  are found  in  the seed oils of numerous  p lan ts  of the order 
Malvales.  The development of a red color when such oils are heated 
wi th  carbon disulfide and su l fu r  (Ha lphen  test)  and  the thermal  
ins tab i l i ty  of Sterculia /oetida oil and the acids der ived f rom i t  first 
suggested an u n u s u a l  s t ruc ture  for these acids. The discovery of the i r  
biological  ac t iv i ty  subsequently s t imula ted  many inves t iga t ions .  

The isolat ion of the C19 acid, s terculic acid, f rom S. /oetida oil by 
urea  c la thra t ion  and  low tempera ture  crystal l izat ions was  fac i l i ta ted  by 
its re la t ively  h igh  mp (18C) and concentra t ion in  the oil ( ~ 5 0 % ) .  
La te r  work  showed tha t  the more stable ester, methyl sterculate,  could 
be isolated in  good yield in  the same fashion.  

The isolat ion of the Cls acid, malva l ic  acid, is considerably more 
difficult. I t s  lower mp (10C),  lower concentrat ion in  oils and the 
presence of la rger  quant i t ies  of pleats and l inoleate in  the same oils 
requi re  extensive chromatography and recrystal l izat ion.  Stercul ic  acid 
and  i ts  der ivat ives ,  therefore, have been used almost  exclusively for 
chemical and  biochemical studies. The re la t ive  react iv i t ies  of stereulic 
and malval ic  in  chemical (Ha lphen  test)  and biochemical  systems 
(physiological  effects in  hens)  are st i l l  an open question. 

A number  of analyt ical  methods have  been developed for  the 
cyclopropene acids, of which three have  been most widely used;  the 
Ha l p hen  test, H B r  t i t ra t ion,  and gas chromatography.  The I~Ialphen 
test  is the most  sensi t ive and is prefer red  when low concentra t ions  
of the acids are encountered.  I t  is an empir ical  method and requi res  
careful ly s tandard ized  condit ions and a p r ima ry  s tandard .  The H B r  
t i t r a t i on  is a s toichiometr ic  method tha t  has undergone  extensive 
modificat ion to remove in t e r fe r ing  compounds.  I t  is the source of a 
cur ren t  act ive controversy concerning the pu r i ty  of " p u r e "  methyl 
sterculate.  Gas  chromatography of the methyl esters of malval ic  and 
sterculic acids leads to thei r  des t ruct ion  and incomplete e lut ion from 
columns. The degrada t ion  products  of the two esters overlap the 
peaks of l inoleate and  linolenate,  respectively. ~od i f i ca t ions  of the 
gas chromatographic  method to e l iminate  these problems have included 
hydrogenation of tbe esters, hydrogena t ion  after pyrolysis, and. af ter  
column chromatography  on s i lver  n i t ra te-s i l ica  gel, and  t rea tment  wi th  
methyl mercap tan  aml  methanolic  s i lver  n i t ra te .  

34 
N A T U R A L L Y  O C C U R R I N G  E P O X Y  O I L S  

C. Y. Krcwson 

F a t t y  acids which contain oxirane func t iona l  g roups  are widely 
d i s t r ibu ted  in  n a t u r e  and have  usua l ly  been found in  the seeds of 
p lan t s  f rom different  famil ies  g rowing  in  moderate  climates. Some of 
the p lan ts  which  have  been found to produce  such acids, are Vernonia 
anthelmintica, V. colorata, Tragopogon porri/olius, Chrysanthemum 
coronarium (Compos i t ae ) ;  Euphorbia lagascae, Cephalocroton cordo- 
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/anus, C. peuschelii (Euphorb i aceae ) ;  Clarkia slogans ( 0 n a g r a c e a e ) ;  
Hibiscus esculentns, t t .  cannabinus, Malope trifida (Malvaceae)  ; 
Camelina sativa ( C r u c i f e r a e ) ;  Oroju oil (Oleaceae) and others to be 
included.  The amount  of epoxy der iva t ives  in  seed oils var ies  widely 
and  ranges  f rom traces  up to 7 0 - 7 5 % .  I n  some cases d ihydroxy com- 
pounds  are also present  in  tile oils in  v a r y i n g  quant i t ies  depending  
upon  how the oils are prepared.  These d ihydroxy  acids are believed to 
be precursors  of the epoxy der iva t ives  in  m a t u r i n g  seeds. Enzymes 
present  in  some seeds have  the abi l i ty  to reconver t  epoxides to 
d ihydroxy compounds as soon as tile seeds are crushed. 

A number  of methods are used to de termine  the oxiraue content  of 
seed oils which include thin- layer  and gas- l iquid  chrmnatographic  tech- 
niques.  The l t B r  method of Durbetaki ,  or s a n e  va r i a t i on  thereof 
such as the gay  Method, is a useful  procedure  in  common pract ice  
a l though some na tu ra l l y  occurring" substances  such as dimorphecholic 
acid and cyclopropenoid acids do cause in ter ference  in this  technique.  
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P L A N T  G L Y C O L I P I D S  

II. E. Carter, Alemka Kisic and Judith Koob 

Some years ago we devised a procedure  for  ob ta in ing  an " inos i to l  
l ip id"  f rac t ion  f rom commercial  p lan t  phospba t ide  prepara t ions .  Methods 
have  now been developed for the separat ion of the inosi tol  l ip id  mix ture  
into its ma jor  components.  They key to th is  development was  the 
recogni t ion tha t  the magnes ium and calcium counter-ions were b i n d i n g  
phosphat idyl  inosi tol  ( and  possibly other mater ia l s )  to the phytoglyco- 
l ipids.  Replacement  of the d iva len t  cat ions of the inosi tol  l ip id  f rac t ion  
by sodium or po tass ium by use of a chela t ing  resin made possible for  
the first t ime a clean separa t ion  of glycerophosphat ides  from the  phyto- 
glycolipids. I n  a hexane-butanol-methanol-water  system phosphat idyI  
inosi tol  (Na +) d i s t r ibu tes  into the alcohol phase and the phytoglyco- 
l ip ids  into the hexane phase. The phytoglycol ip id  f ract ion f rom flax 
has now been found  to contain two types of ceralnide phosphate- 
inosi tol  oligosaccharides.  The previous ly  unrecognized mater ia l  yields a 
h igher  ol igosaccharide con ta in ing  inositol,  g lucuronic  acid, galactose, 
arabinose,  fucose and  mannose  but  devoid  of glucosamine which is 
present  in  the previous ly  characterized phytoglycolipid.  These two 
types of phytoglycol ipids  can be separated by CCD in  a butanolacet ic  
acid-water  system. The hexosamine-conta in ing  species d is t r ibute  into 
the alcohol phase ;  the h igher  ol igosaccharide (hexosamine-free) phyto- 
glycolipid d is t r ibutes  into the aqueous phase. F u r t h e r  pur i f ica t ion  of 
the la t ter  was  achieved by Sephadex gel f i l tration. Recent s tudies 
disclosing the presence of phytoglycolipids in  p lan t  leaves wil l  be 
presented.  
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S T U D I E S  O N  T H E  S T R U C T U R E S  O F  T H E  T R I G L Y C E R I D E S  OF 

B O V I N E  M I L K  S E R U M :  S H O R T  C H A I N  T R I G L Y C E R I D E S  
L. J. Nutter and O. S. Privett  

The s t ruc tures  of the t r iglycerides con ta in ing  short  chain fa t ty  acids 
of bovine  mi lk  serum were determined by a combinat ion of argenta t ion-  
T L 0  and l iquid-I iquid  pa r t i t i on  chrmnatography.  S a n e  168 different  
molecular  species of t r iglycer ides  con ta in ing  short  chain acids were 
detected on the basis  of a difference in degree of u n s a t u r a t i o n  or 
carbon number  exclusive of posi t ional  isomers.  All species present  in 
amounts  greater  t han  the order  of 0 .01% were determined.  The short  
chain fa t ty  acids were found  to be widely d i s t r ibu ted  among the tr i-  
glycerides bu t  s ignif icant  amounts  of d imolecular  species con ta in ing  
shor t  chain acids were also detected. Al though previous  evidences 
for  an in te r re la t ionsh ip  in  the biosynthesis  of t r iglycerides  and  leci thin 
were observed, comparison of the fa t ty  acid and  molecular species 
composition did not  reveal  a direct  re la t ionsh ip  between the synthesis  
of these compounds.  

37 
L I P O G E N E S I S  I N  C E L L - F R E E  P R E P A R A T I O N S  OF L A C T A T I N G  

M A M M A R Y  G L A N D  OF T H E  M O N G O L I A N  G E R B I L  
J. G. Coniglio 

Lipogenesis  is being inves t iga ted  in  cell-free prepara t ions  of l ac ta t ing  
mam mary  g land  of the Mongoi ian gerbi l  for  eventual  comparison wi th  
other species. I ncuba t ion  of such p repa ra t ions  wi th  factors necessary 
for  l ipogenesis in  ra t  mammary  g land  p repa ra t ions  [L ip ids  1, 76 
( 1 9 6 6 ) ]  resul ted in  incorpora t ion  of r ad ioac t iv i ty  into va r ious  fat ty 
acids depending  on the labeled subs t ra te  used. Use of ~C-malonyl 
CoA wi th  whole homogenates  resul ted in  p redominan t  labeling in  14 :0  
and  16 :0 .  A small  percentage of the incorpora ted  label was in  low 
molecular  weight  compounds.  These resul ts  are s imi lar  to those ob- 
t a ined  with whole homogenates of ra t  l ac ta t ing  mammary  gland.  
Incuba t ion  wi th  14C-acetate resulted in p redominan t  incorpora t ion  into 
low molecular  weight  compounds. About  half  of the counts incor- 
pora ted  into longer chain  fa t ty  acids ( > 1 0 : 0 )  was in mater ia ls  h a v i n g  
re tent ion  t imes greater  t han  18:1 .  One of these had a re tent ion t ime 
ident ica l  wi th  tha t  of 18 :2  and another  wi th  20 :2 .  This  is in  contrast  
to ra t  mam mary  g land  in  which only a small  propor t ion  of the 14C 
incorpora ted  into longer  chain  fa t ty  acids was  in  compounds of reten- 
t ion  t ime grea te r  t han  18 :1 .  S imi la r  f indings  were indica ted  witb 
use of ~C-acetyl CoA as substrate .  Chemical ident if icat ion of these 
mater ia l s  is in  progress.  
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A V I D I N  S E N S I T I V I T Y  A N D  E L O N G A T I O N  OF F A T T Y  

A C I D  B Y  R A T  L I V E R  M I T O C H O N D R I A  
J. P. Jordan, E. ]3. Harris and Carolyn W. Musser 

U s i n g  an acetone powder  p repara t ion  f rom ra t  l iver  mitochondria ,  
a s tudy was made of the fa t ty  acids formed in  the presence and 
absence of av id in .  Compar ing  synthesis  in  the presence of a v i d i n  wi th  
t ha t  occurr ing  in  the absence of any nonenzyme protein, inh ib i t ion  
greater  than  5 0 %  is seldom demonstrable.  I n  the presence of h igh  
levels of avidin ,  there  appears  to be s t imula t ion  of mi tochondr ia l  fa t ty  
acid synthesis.  Such s t imula t ion  can be mimicked wi th  comparable 
levels of bovine  serum albumin.  Compar ing  synthesis  of fa t ty  acids in  
the presence of av id in  wi th  tha t  occurr ing  in  the presence of equ iva len t  
amounts  of bovine  serum albumin,  inh ib i t ion  is almost complete. 
Several  other l ines of evidence suggest  the role of malonyl-CoA in  the 
elongat ion of f a t ty  acids in  this  system. The types of products  formed 
in  the presence and  absence of av id in  are essential ly the same;  the 
ra t io  of C 1~ in  the carboxyl carbon compared to tha t  in  all the carbon 
atoms in  the fa t ty  acid products  ( C C : T C )  is approximate ly  the  same 
in  the presence or absence of av id in  ( th is  applies to the saturated,  
monounsa tu ra t ed  and  po lyunsa tu ra ted  acids) ; acetyl-l-Cl~-CoA and  
malonyl-l,3-C14-CoA are incorpora ted  into the same products  wi th  the 
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same C C : T C  ra t io  bu t  with malonyl-CoA incorpora t ion  be ing  sl ightly 
g r e a t e r ;  malonyl-l.3-C14-CoA is i nco rpora t ed  into the  same  p roduc t s  
wi th  the same  C C : T C  ra t io  even in the  p resence  of acetyI-CoA. I n  
all of these ins tances ,  the C C : T C  ra t io  r a n g e s  f rom 1 :1 .8  to 1 :3 .0 .  
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D E T E R M I N A T I O N  A N D  I M P O R T A N C E  O F  N O N - E S T E R I F I E D  

F A T T Y  A C I D S  I N  B L O O D  
H.  L. Davis  

The " f r e e  f a t t y  ac id s"  const i tu te  only a small  f r ac t ion  of the  blood 
lipids, bu t  they  a re  the  most  labile. Common m a r k e d  f luc tua t ions  in  
p l a sma  F F A  ( N E F A ,  U F A ,  I F A )  a re  associa ted  wi th  s igni f icant  
a l te ra t ions  in  the  colloidal s tabi l i ty  of f ibrinogen,  a n d  in the  coagul- 
abi l i ty  of c i r cu l a t i ng  blood. At  p H  7.4 the  m a j o r  por t ions  of the  
N E F A  are  p r e s e n t  as  soaps. All soaps  a re  p rocoagu lan t ,  and  especially 
effective in  l ower ing  clot t imes  and  t eud in~  to p roduce  thromboembol ic  
episodes a re  the  soaps  of long-chain  s a t u r a t e d  N E F A  [ J A O C S  43, 
l 1 4 A  ( 1 9 6 6 ) ] .  

D e t e r m i n a t i o n  of N E F A  concen t ra t ions  in s e rum has  been fac i l i ta ted  
by modif ica t ions  of the  Dole-Gordon-Trout  procedure  [9. L ip id  Res.  1, 
199 ( 1 9 6 0 ) ] .  Use  of i sopropanol  r educes  the  f a d i n g  of end-points  
observed w i t h  ethanol,  and  thymolphtha le in  (colorless 9 . 3 - 1 0 5  blue)  
p e rmi t s  t i t r a t i ons  of the ac ids  to p H  9 .6-9 .8 ,  a more  a p p r o p r i a t e  end- 
point.  The p rocedure  has  been va l ida ted  by tests  w i th  f a t ty  acids  or  
wi th  soaps,  alone or added to s e r u m  samp!es .  P o t a s s i u m  acid  ph tha la te  
is a conven ien t  s t a n d a r d  for  alkali ,  and  K O H  a p p e a r s  p re fe rab le  to 
N a O H .  A u t o m a t i o n  of such t i t r a t i ons  h a s  been descr ibed.  

I n  s t r ess  episodes  mobi l izat ion of NEFA f r o m  adipose  s te res  is the  
usua l  source  of e m e r g e n c y  energy .  As  these  soaps  p a s s  t h r o u g h  plasma,  
they  p roduce  a t r a n s i e n t  hypercoa~ulabi l i ty ,  and  m a y  be conducive 
to i m p a i r e d  blood flow in hear t ,  b ra in ,  lungs,  k idneys ,  etc. Such 
effects have  been s tud ied  in  women  in childbir th,  in  su rg i ca l  pa t ien ts ,  
a n d  in m a n y  dogs u n d e r  a va r i e t y  of s tresses.  M a n y  other  ins tances  
will be shown as rel iable and  conven ien t  p rocedures  fac i l i ta te  de te rmina-  
t ions of p l a s m a  N E F A .  V a r i o u s  r e sea rch  pro jec t s  demons t r a t e  im- 
p o r t a n t  effects of these  f luc tua t ions  in N E F A  levels on other  phenomena .  

4O 
B I O S Y N T H E S I S  O F  O L E I C  A C I D  I N  S O Y B E A N S  

P.  J .  Thomas ,  A m i  Dolev,  F. L .  Li t t le  and  H .  J .  D u t t o n  

F a t t y  ac id  synthesis,  in  g r een  soybeans  w a s  s tud ied  by  i n c u b a t i n g  
slices of f r e sh ly  p icked  beans  w i t h  ace ta te- l -C-14 and  then m e a s u r i n g  
the isotopic carbon  inco rpo ra t ed  into the  f a t t y  ac ids  as  a func t ion  of 
t ime. The  specific ac t iv i ty  of the  polar  l ipid f r a c t i o n s  leveled off 
a f t e r  2 hr,  a t  wh ich  t ime  it  w a s  equal  to 20 t imes  the  specific ac t iv i ty  
of the  neu t r a l  li!oid f r a c t i o n ;  the  neu t r a l  l ipids  showed some addi t iona l  
inc rease  up  to 3 hr .  I n  the  f a t ty  ac ids  of t he  po la r  l ipids,  the  re la t ive  
specific ac t iv i ty  in  oleic acid  w e n t  up  sharply ,  r e a c h i n g  i ts  h ighes t  
level w i t h i n  ~ h r  and  then  dec r ea s ing  t o w a r d  u n i t y  over  the  3-hr  
period.  At  the  same  time, the re la t ive  specific ac t iv i ty  of linoleic ac id  
g r a d u a l l y  i n c r e a s e d  t o w a r d  uni ty .  The  specific ac t iv i ty  of s t ea r i c  acid  
w a s  a lways  less t h a n  the  specific ac t iv i ty  of the  t o t a l  l ipid.  H i g h  
ac t iv i ty  w a s  consis tent ly  observed in  f r ac t ions  h a v i n g  the  chroma-  
t o g r a p h i c  p roper t i e s  of lauric ,  myr i s t i c  and  pahnitoleic  acids,  a l though 
co r r e spond ing  m a s s  peaks  were  not  a lways  observed.  Since  a h i g h  
specific a c t i v i t y  w a s  not  r ecorded  for  pa lmi t ic  acid, we  believe tha t  
in i t ia l  d e s a t u r a t i o n  occurs  on a 12- or 14-carbon chain,  followed by  
cha in  e longat ion to hexadecenoic  a n d  oleic acids.  These  da ta  a re  
consis tent  w i t h  the  hypothes is  tha t  s tear ic  acid  is no t  a p r e c u r s o r  of 
oleic acid. 
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T H E  E F F E C T  O F  T E M P E R A T U R E  A N D  S U B S T R A T E  O N  

T H E  P R O D U C T I O N  O F  A F L A T O X I N  
R.  Y .  Maync ,  A .  0 .  Franz ,  Jr .  and  L .  A .  Gotdblatt 

F i v e  s t r a i n s  of Aspergillu~ f lavus,  selected for  k n o w n  v a r i a t i o n  in  
abi l i ty  to p roduce  aflatoxins,  and  one of A.  parasi t icus w e r e  g r o w n  
on three  subs t r a t e s  (autoclaved,  mois tened  sh redded  wheat ,  unde l in t e red  
cottonseed, and  spli t  p e a n u t  ke rne l s  wi th  sk in s  r e m o v e d )  at f o u r  
d i f ferent  t e m p e r a t u r e s  for  7 days .  The  a m o n n t  of g rowth  of mold 
was  observed  a n d  af la toxin  a s says  were  m a d e  of chloroform ex t rac t s  
of the  whole cul tures .  As expected f r o m  the choice of s t ra ins ,  they  
v a r i e d  g r ea t l y  in  the  q u a n t i t y  a n d  k i n d s  of a f la toxins  p roduced  even  
w h e n  on the  same  k i n d  of subs t r a t e  and  at the  same  t empe r a tu r e .  
Stone of the  s t r a i n s  e labora ted  v e r y  little af la toxin  G, bu t  all p roduced  
some of th is  af la toxin  u n d e r  at least  one set of condit ions.  On 
shredded  w h e a t  a n d  p e a n u t  kernels ,  e labora t ion  of a f la toxin  ( w h e n  i t  
w a s  p roduced )  w a s  less at 37C t h a n  at the  th ree  lower  t e m p e r a t u r e s  
(20, 24.5, a n d  30C) a l though mold g r o w t h  w a s  as good or  b e t t e r  
at  th is  t e m p e r a t u r e .  On cottonseed, a l though one s t r a i n  p roduced  no 
aflatoxin,  more  af la toxin  w a s  p roduced  at  t he  two h i g h e r  t empe r a tu r e s ,  
and  th is  w a s  accompan ied  by a co r r e spond ing  inc rease  in  mold g rowth .  
Fo r  the  th ree  s t r a i n s  of A.  t iaras  which  consis tent ly  p roduced  af la toxin  
G, the  r a t i o  of a f la toxin  G to B p roduced  w a s  genera l ly  h ighes t  a t  
24.5G. The  effect of t e m p e r a t u r e  on p roduc t ion  of af la toxins  w a s  
dependen t  more  on the  subs~rate t h a n  on the  s t r a i n  of A.  flavus. 
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T H E  L I P I D S  O F  N E U R O S P O R A  C R A S S A  

J.  G. Hami l ton  and  Ernss to  Barbos~  

The cytoplasmic  l iplds of wi ld  type  a n d  the  osmotic  m u t a n t  of 
Neurospor~  crass~ w e r e  compared .  The  l ipids w e r e  s epa ra t ed  in to  
classes by  silicic ac id  and  I ) E A E  cellulose co lumn ch roma tog r aphy .  
The l ipids  classes w e r e  assayed  by sil ica gel g lass  p a p e r  c h r o m a t o g r a p h y  
( G P C )  for  p u r i t y  and  f u r t h e r  pur i f i ca t ions  were  accompl i shed  w i t h  
GPC.  The  f a t t y  acids  of each class were  assayed  by  g a s  chroma-  
t o g r a p h y  ( G L C ) .  The  total a m o u n t  of l ip ids  for  3-day old cul tures  
w a s  9 %  of the  d r y  w e i g h t  of the  cytoplasm in wild type  a n d  s o m e w h a t  
h i g h e r  in  the  osmotic  m u t a n t .  The  total  f a t ty  ac id  con t a in ing  l ipids  
consis ted of app r ox im a te ly  3 %  ergosterol  esters ,  4 5 %  t r ig lycer ides ,  
1 0 %  diglyeer ides ,  1 2 %  phospha t idy t  choline, 90/0 of an  u n k n o w n  polar  
lipid. Linole ic  ac id  was  the  d o m i n a n t  fa t ty  acid  r e p r e s e n t i n g  about  
4 0 %  of the  total  f a t ty  acids.  Linolenic,  oleic a n d  pa lmi t ic  acid  
r ep resen ted  f r o m  10 to 2 0 %  of the  total l ipids.  Stear ic ,  palmitoleic 
and  myr i s t i c  w e r e  p r e sen t  in  small  amounts .  All of the  f a t t y  acids  
were  found  in all l ipid classes. Lec i th in  conta ined  about  8 5 %  un- 
s a t u r a t e d  acids,  w h e r e a s  phospha t idy l  e thanolamine ,  trigiyeerides and  
diglycer ides  conta ined  re la t ive ly  l a rge  a m o u n t s  of pa lmi t ic  acid.  
Ergos te ro l  es te rs  conta ined  more  u n s a t u r a t e d  f a t t y  ac ids  t h a n  phos- 
pha t idy l  e t hano l am ine  but  less t h a n  lecithin.  I n  genera l ,  a re la t ive ly  
l a rge r  pe r cen t age  of linoleic ac id  and  a smal ler  p e r c e n t a g e  of l inolenic 
acid  w a s  f o u n d  in the  osmotic  m u t a n t  of Neurospora  crassa t h a n  in  

Follow your nose 
Organolepsis sometimes has its moments of triumph 
over the more quantitative methods for determining 
rancidity such as, for instance, the peroxide determi- 
nation. Ordinarily, the AOM (active oxygen method) 
which is dependent on peroxide measurement pro- 
vides a good quantitative picture of the oxidative sta- 
bility of a fat or oil. In the AOM test, the end point is 
actually the end of the induction period* as evidenced 
by a sudden, sharp increase in peroxide content. 
With an animal fat this end point usually occurs at 
about 20 meq. of peroxide and with a vegetable oil, 
about 70 meq. 

But beware!!--These peroxides are relatively un- 
stable, volatile, and probably odorless intermediates 
formed during the oxidation of a fat or oil and leading 
to the formation of the true end products (not perox- 
ides) responsible for rancidity. In evaluating some in- 
edible animal fats, such as tallows and greases, or 
some of the highly unsaturated vegetable oils, per- 
oxide values might remain unusually low over long 
periods of testing, suggesting high AOM stability. 
However, to the trained olfactory organ, these sam- 
ples have obviously been subjects of extensive oxi- 
dative degradation. In other words, they stink, and 
"this", as the owner of a nationally-known proboscis 
would say, is a "dilemma". 

Not at all!!--Our observation is that under certain 
circumstances and in the advanced stages of oxida- 
tion the rate of peroxide decomposition in these types 
of fats and oils can equal or might even exceed their 
rate of formation. Under these conditions, the per- 
oxide content of the fat or oil might be quite low, thus 
nullifying the AOM results; but there is no mistaking 
that rancid odor. 

When next you have occasion to make AOM de- 
terminations, you may remember the instance where 
the qualitative procedure wins.., by a nose. 

You may also remember that the expert advice of 
Eastman's Food Laboratory personnel is available to 
all users of Tenox antioxidants. Highly trained, with a 
broad knowledge of antioxidants, these technologists 
are well equipped to help solve your oxidation and 
rancidity problems. 

*The induction period can be defined as the period of time 
elapsing in the fife of a fat or oil when oxidation proceeds 
slowly and before rancidity becomes organoleptically de- 
tectable. 
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the  wi ld  type.  Ergosterol ,  lanosteroI  a n d  ergosterol  peroxide  w e r e  
p r e s en t  in  smal l  amoun t s .  
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T H E  E F F E C T  OF U L T R A - H I G H  F R E Q U E N C Y  
S O U N D  W A V E S  ON L I P A S E  A C T I V I T Y  

L. P.  Goodman and L. R. Dugan, Jr. 

Crude  p o r k  p a n c r e a t i c  l ipase w a s  subjec ted  to u l t r a -h igh  f r e q u e n c y  
sound  w a v e s  f r o m  1 - 3 0  ra in  u s i n g  a B r a n s o n  model  S-75 " S o n i f i e r "  
a t  a f r e q u e n c y  of 20 ,000 cps a n d  a se t t ing  of 8 amperes .  Sonica t ion  
w a s  ca r r i ed  out  a t  t e m p e r a t u r e s  of 10, 30, 40, a n d  50C. The  sonica ted  
enzyme w a s  used  for  the  subsequen t  hydro lys i s  of an  olive oil emuls ion  
at  38C. The  r a t e  of hydro lys i s  w a s  de t e rmined  by  con t inuous  t i t r a t ion  
w i t h  0.1 1~ N a 0 H  to p H  9.0. Sonica t ion  affected the  o r ig ina l  ac t iv i ty  
of the  l ipase v e r y  little even  a f t e r  t r e a t m e n t  for  30 rain a t  10 a n d  20C. 
H o w e v e r ,  a t  40 a n d  50C, there  w a s  a p rog re s s ive  decrease  in  l ipase 
ac t iv i ty  as  son ica t ion  t ime  w a s  inc reased .  

The  l ipase  p r e p a r a t i o n  and  olive oi l -snbst ra te  w e r e  sonica ted  at  
38C for  4.5 rain a n d  the  l ipolysis  c o m p a r e d  to tha t  in  ano the r  sample  
wh ich  w a s  s t i r r e d  at  600 r p m  for  4.5 min .  The  degree  of hydro lys i s  
w a s  de te rmined ,  a f t e r  s topp ing  the  react ion,  by  t i t r a t i on  w i t h  0.1 
N a O H  of the  f a t t y  ac ids  l iberated.  Son ica t ion  i n c r e a s e d  the  r a t e  of 
hydro lys i s  by  a f ac to r  of 2.7. 

A t r i p a l m i t i n  emulsion,  con t a in ing  methyl  m y r i s t a t e  as  a ca r r i e r ,  
w a s  sonica ted  w i t h  l ipase for  9.5 m i n  at  45G. The  degree  of hydro lys i s  
w a s  compared  to a dupl ica te  sample  s t i r r ed  at  600 r p m .  No hydro lys i s  
of t r i p a l m i t i n  occu r r ed  d u r i n g  the  s t i r r i n g  e x p e r i m e n t  whi le  14 
~equ iva len t s  of pa lmi t i c  acid  w e r e  l ibera ted  d u r i n g  sonicat ion.  

The  i n c r e a s e d  hydro lys i s  w a s  a t t r i bu t ed  to  the  fac t  t h a t  a be t ter  
emuls ion  w a s  ob ta ined  d u r i n g  the  l ipolysis  of the  sonica ted  samples  
a n d  to r a p i d  r enewa l  of su r faces  for  n e w  complex fo rma t ion .  
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T R I T I U M  A N D  C 14 C O U N T I N G  I N  TISSUE: S A M P L E S  

U S I N G  L I Q U I D  S C I N T I L L A T I O N  M E T H O D  
C. K. Parekh and E. Eigen 

Whi le  s t u d y i n g  the  i nco rpo ra t ion  of v i t a m i n  D~-I-I 3 in  duodenal  
t i ssue,  the  me thod  of Kelly [Anal .  Biochem.  2, 267 ( 1 9 6 1 ) ]  g a v e  low 
recover ies .  

The  method  w a s  i m p r o v e d  upon  in  the  fol lowing m a n n e r .  Af t e r  
combust ion,  the  bo t tom of the  f lask  w a s  cooled in  a d r y  ice-acetone ba th  
whi le  the  top w a s  i r r a d i a t e d  w i t h  a n  i n f r a r e d  lamp.  Th i s  led to a more  
efficient condensa t ion  of the  w a t e r  p r o d u c e d  d u r i n g  combust ion .  The  
l iqu id  sc in t i l la t ion  coun t ing  da ta  i nd i ca t ed  t h a t  the  use  of th i s  p r o c e d u r e  
resu l t ed  in  at  least  9 5 %  recovery  of the  t r i t i a t ed  wa te r .  These  va lues  
w e r e  h igh ly  reproducib le .  

I n  i n s t ances  w h e r e  glycine-Cl~-u.1, w a s  used  to s t udy  p ro te in  synthes i s  
in  skin,  l iver  a n d  musc les  of the  ra t ,  the  t i s sue  samples  w e r e  dis- 
solved in  N C R  a t  55C for  24 hr .  Fo l lowing  add i t ion  of the  sc int i l la t ion 
fluid, the  samples  w e r e  counted  in  a l iquid  sc int i l la t ion counter .  N C R  
base  w a s  s u p e r i o r  to h y a m i n e  in  solubi l iz ing t i s sue  samples  a n d  i t  also 
g a v e  h i g h e r  coun t ing  efficiencies. 

The  descr ibed  methods  yielded rep roduc ib le  H s a n d  C ~4 da ta  in  
t i s sue  samples  w i t h  h i g h  r ecove ry  of both isotopes.  
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P R O T E I N  I N T E R A C T I O N  W I T H  P R O T E I N  M O N O L A Y E R S  

J. D. Arnold 

The d i rec t ion  a n d  s t r eng th  of i n t e rmolecu la r  forces  a t  an  a i r  w a t e r  
or  oil w a t e r  i n t e r f ace  is  such  tha t  m a n y  p ro te ins  in  the  i n t e r f a c e  are 
dis tor ted  in  s t r uc tu r e .  Th i s  involves  subs t an t i a l  changes  in  solubil i ty 
a n d  cross  sect ional  a rea .  M a n y  of the  changes  can  be accounted  for  
by  r u p t u r e  of the  secondary  and  t e r t i a r y  bonds  a n d  a re  of ten  i r re-  
vers ible .  T h e  hydrophi l i c  g r o u p s  of the  p ro te in  will be concen t ra ted  
in  the  aqueous  phase  and  p a r t i c i p a t e  in  i n t e rac t ions  w i t h  no rma l  
p ro te ins  in  the  s u p p o r t i n g  solution. I t  can  be shown  tha t  ce r t a in  
types  of i n t e r ac t i on  be tween  these  hydrophi l i c  g r o u p s  of a p ro te in  
monofi lm a n d  a soluble p ro te in  a re  dependen t  on the  in te r rac ia l  
p res su re ,  t h a t  t hey  a re  sens i t ive  to a small  (one  or  more  amino  acid)  
change  in s t r u c t u r e  of the  prote in .  Ev idence  will  be g i v e n  tha t  they  
a re  re la ted  to ce r t a in  an t igen -an t ibody  type  reac t ions  be tween  mole- 
cules in  th ree -d imens iona l  sys tems.  S ince  m a n y  p ro te ins  in  v ivo  a re  
exposed to oi l -water  a n d  a i r - w a t e r  in te r faces ,  th i s  l abo ra to ry  model  
m a y  h a v e  phys io logic  as  well as chemical  s igni f icance .  
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S O A P  F I L M S  A N D  S O M E  F U N D A M E N T A L S  O F  

T H I N  L I Q U I D  F I L M S  
K. J. Mysels 

F a c t o r s  i n f luenc ing  the  f o r m a t i o n  a n d  behav io r  of a s table th in  
l iquid  film wil l  be examined .  Some of these  a re  common to wa te r - in -a i r ,  
water- in-oi l ,  oiI-in-alr,  a n d  oi l - in-water  fihns, w h e r e a s  o thers  a re  dif- 
f e r e n t  for  each  sys tem.  The  common ones a re  of ten mos t  easi ly  s tud ied  
in  the  wa t e r - i n - a i r  system,  i.e., the  o r d i n a r y  soap films. Some of the  
expe r imen ta l  me thods  used,  theore t ica l  p roblems encountered ,  and  
resu l t s  ob ta ined  in  the  s t udy  of these  la t te r  fihns will be r ev i ewed  
w i t h  e m p h a s i s  on those  tha t  s eem to be also appl icable  to the  oil-in- 
w a t e r  films. A m o n g  topics  covered  wil l  be the  p rob lem of optical 
m e a s u r e m e n t  of th ickness ,  the  effect of s u r f a c e  v i scos i ty  a n d  r ig id i ty ,  
mot ions  due to g r a v i t y  convect ion a n d  to m a r g i n a l  r egene ra t ion ,  the  
a t t r ac t i ve  a n d  repu ls ive  forces  be tween  sur faces ,  the  f ree  energy-  
t h i cknes s  d i a g r a m ,  a n d  the  d e t e r m i n a t i o n  of the  f r ee  e n e r g y  s tabi l iz ing  
a n  equ i l i b r i um fihn by  contac t  angle  m e a s u r e m e n t s .  
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T H E  D O M E S T I C  T U N G  I N D U S T R Y  T O D A Y  

G. F. Potter 

The t u n g  t ree  (Aleurites /ordii), w h i c h  w a s  i n t roduced  to the  
U n i t e d  S ta tes  f r o m  China  in  1904, r e q u i r e s  a modera te ly  ac id  soil, 
an  a n n u a l  r a in f a l l  of 45 to 70 in.,  a n d  a long hot  s u m m e r ,  yet  m u s t  
h a v e  a pe r iod  of cold w e a t h e r  in  w in t e r .  These  f ac to r s  l imi t  i t s  cul- 
t u r e  i n  N o r t h  A m e r i c a  to a n a r r o w  belt  a long the  Gul f  of Mexico 
f r o m  F lo r ida  to Texas .  M a n y  ear ly  p l a n t i n g s  fa i led  because  of l ack  
of i n fo r m a t ion ,  b u t  p roduc t ion  r e s e a r c h  h a s  de t e rmined  soil adap ta -  
t ions a n d  cu l tu ra l  a n d  fer t i l izer  r e q u i r e m e n t s .  T e r r a c e  sys tems  adapt -  
able to o r cha rds  h a v e  been w o r k e d  out, a n d  n e w  v a r i e t i e s  t h a t  h a v e  
h i g h  p r o d u c t i v i t y  a n d  b e a r  f r u i t  of h i g h  oil content  h a v e  been or ig ina ted .  

The  m a j o r i t y  of the  o r cha rds  p resen t ly  consist  of misce l laneous  
seedl ings  tha t  a r e  abou t  30 y e a r s  of age.  B y  r ep l ac ing  these  w i t h  

o r c h a r d s  of  n e w  var ie t i es ,  on sui table  soil, a n d  by  fol lowing recom- 
m e n d e d  prac t ices ,  g r o w e r s  can  p roduce  oil a t  lower  costs t h a n  prev i -  
ously. H o w e v e r ,  crop loss f r o m  f ros t  is still a ser ious  problem. Labo r  
costs, especial ly those  of ha rves t i ng ,  a r e  expected to r i se  in  the  n e a r  
fu tu re ,  bu t  m a c h i n e  h a r v e s t i n g  is n o w  a real i ty .  

D u r i n g  W o r l d  W a r  I I ,  the  g o v e r n m e n t  requ is i t ioned  the  en t i re  
domest ic  p roduc t ion  of t u n g  oli fo r  m i l i t a r y  purposes ,  a n d  r e g u l a r  
cus tomers  had  to t u r n  to o ther  products .  T h i s  m a r k e t  h a s  no t  yet  
been ful ly  won  back,  a n d  g r o w e r s  look to u t i l iza t ion r e sea rch  to w iden  
a n d  impr ove  the  m a r k e t .  

48 
T U N G  O I L  R E S E A R C H  A N D  D E V E L O P M E N T  

B. M. Kopacz 
T h i s  p a p e r  r e v i e w s  ut i l izat ion r e s e a r c h  on t u n g  oil conducted  at 

the  Sou the rn  Reg iona l  Resea rch  L a b o r a t o r y  in  New Or leans .  The  
t u n g  oil p r o g r a m  b e g a n  w i t h  the  incept ion  of the  L a b o r a t o r y  i n  1940 
a n d  w a s  t r e m i n a t e d  in  J u l y  1966. Ut i l i za t ion  r e sea rch  on t u n g  oil 
h a s  been concerned  w i t h  explora tory  chemical  reac t ions  to develop 
n e w  or  i m p r o v e d  i n d u s t r i a l  products ,  a n d  the  development  of i m p r o v e d  
p a i n t  fo rmula t ions .  The  emphas i s  of the  domest ic  a n d  fo re ign  extra-  
m u r a l  p r o g r a m  s u p e r v i s e d  by  th is  L a b o r a t o r y  h a s  been a imed  at  the  
p rac t i ca l  appl ica t ions  of t u n g  oil in  p las t ics  and  the  effects of hea t  
on t u n g  oil. Accompl i shmen t s  over  the  pas t  f ew  y e a r s  in these  a r ea s  
a re  descr ibed  a n d  some pro jec t ions  for  f u t u r e  r e sea rch  needs  proposed.  
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D E R I V A T I V E S  OF E L E O S T E A R I C  ACID 

Shelby F. Thames, J'. S. Long, Oliver Smith, 
S. J. Jen and J. M. Evans 

The  chemis t ry  of e leostear ic  acid, the  p r i n c i p a l  component  of t u n g  
oil, has  rece ived  re la t ive ly  little a t ten t ion  in  the  pas t .  Concern  h a s  
cen te red  on the  use  of t u n g  oil in  coa t ings '  a p p l i c a t i o n s - - r i g h t f u l l y  
so since t u n g  oil offers  a d v a n t a g e s  no t  obta inable  wi th  o ther  oils. 
H o w e v e r ,  our  keen  in t e res t  in  eleostear ie  ac id  has  p rompted  us  to 
explore  not  only n e w  polymer ic  r e s in s  c o n t a i n i n g  eleostearic  ac id  bu t  
also the  potent ia l  of i t s  de r iva t ives .  O u r  p r e s e n t  r e sea rch  efforts  a re  
centered  on reac t ions  at  (1)  the  t e r m i n a l  carboxyl  g roup  a n d  (2)  
the  con juga t ed  t r i ene  sys tem of eleostear ie  acid.  D u r i n g  ou r  inves-  
t i ga t i on  we  h a v e  s tud ied  such  reac t ion  p a r a m e t e r s  as t empera tu re ,  at- 
mosphe r i c  condi t ions  and  o H  and  t he i r  effects on p roduc t  isolat ion 
a n d  pur i f ica t ion .  T h e  s p e c t r u m  of de r iva t i ve s  to be descr ibed  inc ludes  
the  synthes i s  a n d  eva lua t ion  of novel  sul fonTl isocyanate-based res ins ,  
copolymers  whose  compos i t ion  can be v a r i e d  to al ter  w a t e r  solubility, 
de r iva t i ve s  of d imer i c  eleostear ic  acid, a n d  monomer i c  p roduc t s  con- 
t a i n i n g  v a r i o u s  moie t ies  genera l ly  concluded as  neces sa ry  for  physio- 
logical  ac t iv i ty .  
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T U N G  OIL A N D  E L E C T R O D E P O S I T I O N  

A N E W  C O N C E P T  
1~. O. Austin, Herschel Bullock and Thomas McCraney 

A polymer  has  been  developed wh ich  is  a lmost  completely soluble 
in  w a t e r ;  i t  con ta ins  all of the  components  n e c e s s a r y  to deposi t  satis-  
factor i ly ,  and  it  leaves  no undes i rab le  r e s idues  in  the  bath.  

The  polymer  c a r r i e s  a n e g a t i v e  c h a r g e  on the  outs ide  mass .  W h e n  
deposited,  a n e g a t i v e  c h a r g e  is g iven  np  a n d  a chemical  r eac t ion  t akes  
p lace  w i t h i n  the  po lymer  molecule probably s imul taneous ly .  

Th i s  po lymer  con ta ins  no soap a n d  does no t  r equ i r e  coupl ing  a n d  
emuls ion  agen t s  or  d e f o a m e r s  to p roduce  a s a t i s f ac to ry  electrodeposi ted 
film on c u r r e n t  c a r r y i n g  su r faces  such  as  steel, phospha t ized  steel, 
a l u m i n u m ,  and  copper.  

W r i n k l e  fihn p a t t e r n s  can  be p roduced  on steel a n d  phosphat ized  
steel by i n c r e a s i n g  the  potent ia l  about  25 volts  over  good p l a t ing  
prac t ices .  

B a k i n g  t e m p e r a t u r e s  at  2 7 5 F  for  30 ra in  p r oduce  a S w a r d  film 
h a r d n e s s  of 24. Clear  baked  fihns on copper  a re  imperv ious  to 9 5 %  
d e n a t u r e d  alcohol a n d  toluene for  31 days  a n d  s ix  months  in  distilled 
wa te r ,  the  length  of exposure  w h e n  pa r t l y  submer ged .  At  a b a k i n g  
t e m p e r a t u r e  of 3 9 0 F  for  20 rain, the  film is  also imperv ious  to 1 %  
p o t a s s i u m  hydrox ide  solut ion for  31 days,  the  length  of the  test .  

F i l m s  con ta in ing  t r i ba s i c  lead chromosi l ica te  on phospha t ized  steel 
will  r e m a i n  in tac t  for  up  to 500 h r  in  the  sal t  fog  cabinet .  

Reac t i on  m e c h a n i s m s  a re  discussed.  
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R E S I N S  C O N T A I N I N G  E L E O S T E A R I C  A C I D  A N D  P R O T E C T I V E  

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

Ehelby Thames, J. S. Long and Oliver Smith 

L o n g  oil a lkyd r e s i n s  c o n t a i n i n g  eIeostear ic  ac id  up  to 2 0 %  of the  
f a t t y  ac id  content ,  the  ba lance  be ing  n o n c o n j u g a t e d  f a t t y  ac ids  such 
as tall, soya or o ther  s e m i d r y i n g  or d r y i n g  f a t t y  acids,  have  been syn- 
thes ized  by solvent  p rocess  d i rec t  es ter i f ica t ion  y ie ld ing  r e s in s  of vis- 
cosi ty  less t h a n  Z G a r d n e r .  

These  have  then  been blown wi th  a i r  a t  5 0 - 7 0 C  to a v i scos i ty  of 
Z-6 to p romote  po lymer iza t ion  of the  e leostear ic  acid  cha ins  a n d  par -  
t ia l  oxida t ion  of the  n o n c o n j u g a t e d  ones. T h i s  oxida t ion  causes  some 
" p r e s h r i n k i n g "  of t he  films and  confers  o ther  a d v a n t a g e s  in  color, 
d r y i n g  t ime, adhesion,  a n d  pe r  cent e longat ion.  

A f t e r  18 weeks '  exposure  on the  roof  at  45°South ,  the pe r cen t age  
of oxygen  in  films c o n t a i n i n g  2 0 %  eleos tear ic  ac id  was  4 . 5 %  less 
t h a n  the  co r r e spond ing  films in  which  all of the  f a t t y  acids  w e r e  tall 
oil. Th i s  ind ica tes  tha t  the  eleostearic  ac id  w a s  polymerized by  the  
cata lyt ic  effect of the  peroxides  fo rmed  in  the  oxidat ion p rocess  on 
the  n o n c o n j u g a t e d  f a t t y  acids.  These  perox ides  w e r e  identif ied.  The 
lower  dergee  of ox ida t ion  ind ica tes  a m u c h  h i g h e r  l ife expec tancy  of 
t u n g  oil. 

W h e n  p i g m e n t e d  w i t h  only nona lka l ine  p i g m e n t s  and  no p i g m e n t s  
tha t  f u r n i s h  apprec iab le  concen t ra t ions  of w a t e r  soluble ions, t he  re- 
su l t an t  coa t ing  films absorb  less t h a n  2 . 5 %  of w a t e r  by  w e i g h t  d u r i n g  
i m m e r s i o n  a n d  do not  b l i s ter  and  peel on the  Eag le  P i c h e r  Bl i s t e r  
B o x - - e v e n  on long pe r iods  of test.  

U r a l k y d  hyb r id s  c o n t a i n i n g  up  to 5 0 %  of eleostearic  ac id  h a v e  
been s imi la r ly  syn thes ized  bu t  v iscos i ty  is h igher .  P a r t i a l  oxida t ion  
can be ach ieved  in  xylene  u s i n g  P t / C  catalyst .  F i lms  f r o m  these  
u r a l k y d s  also show low w a t e r  absorp t ion  a n d  no b l i s t e r ing  on the  
b l i s ter  box. Th i s  success fu l  solving of a m a j o r  problem p romise s  a 
great  r e s u r g e n c e  in  use  of t u n g  oil. 

1 0 8 A  j.  A~.  0~L c . E ~ , s ~ s '  sop., MAyo,  1967 (Vo~. 44) 
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A N  I O N  E X C H A N G E - B A S E D  P R O C E D U R E  F O R  T H E  A N A L Y S I S  

O F  C O M M E R C I A L  H O U S E H O L D  D E T E R G E N T S  
A. E. O'Don~ell 

A procedure for the determination of organic components in light 
and heavy-duty household detergents is descrbied. Pr incipal  separa- 
tions of components are made according to ionic type by use of ion 
exchange resins. The main advantage of such separations compared 
to those made by the usual solvent part i t ioning procedures is that of 
completeness. Cations initially present, together with an urea present, 
are  removed wtih an }I+ form cation exchanger and subsequently are 
displaced from the exchanger. Port ions of the solution of organic 
acids from the exchanger are analyzed for anionic surfactant  content 
and strong and weak acidity in conventional ways. The main portion 
is treated with an O H -  form anion exchanger to remove anions and 
yield the nonlonies. The anions are  displaced f rom the resin wi~h 
bydrochotrie acid and fur ther  separated and determined us ing con- 
ventional procedures. Spectroscopic, gas-chromatographic, and chem- 
ical techniques are used to characterize the various separated compo- 
nents. Determination of anionic surfactants  by the bromocresol g r e e n  
or methylene blue indicator t i tration techniques before and after ion 
exchange or acid-catalyzed hydrolysis provides measurements  of cationic 
actives or distinguishes between sulfonate and sulfate ester type an- 
ionic actives. Results of the analyses of a number  of commercial house- 
hold detergents are given. 
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C O L U M N  C H R O M A T O G R A P H Y  OF S U R F A C T A N T  MIXTURES 

USING THE E V A P O R A T I V E  A N A L Y Z E R  
Edmund C. Steinle, Jr .  

Ini t ia l  results are reported on the application of a column chroma- 
tography-universal  detector system to the analysis of surfactant  mix* 
tures containing components not amenable to gas chromatography be- 
cause of nonvolatility or instability. The goal has been to analyze 
such mixtures with the convenience and speed of gas  chromatographic 
procedures. The first system studied separates mixtures into classes 
of compounds according to differences in polarity. A solvent gradient  
is used to elute a sample of 5 to 25 mg total solids from a small 
column of alumina. Total analysis time is about 2 hr. 

The use of gradient  elution demands a detector not affected by 
the changing solvent background. One of the few such detectors 
available is the "evaporat ive analyzer" invented hy D. L. Ford and 
W. Kenard  of Union Carbide Austral ia Limited, for which patent 
protection is being sought. The analyzer works on the principle of 
atomizing the column effluent, removing solvent as the spray passes 
through a heater, and detecting nonvolatile solutes with a light-scat- 
ter ing technique. The main drawback is the loss of volatile solutes, 
but  the end result parallels the much-used technique of evaporat ing 
solvent and weighing residues. 

Examples presented show resolution of surfaetant  mixtures into two 
or three peaks such as  " f ree  oil," monofunetional sulfate or suifonate, 
and perhaps difunctional components. 
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A N E A R  I N F R A R E D  D I F F E R E N T I A L  S P E C T R O P H O T ' O M E T R I C  

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  O X Y P R O P Y L E N E  
G R O U P S  I N  P O L Y O X Y A L K Y L E N E  G L Y C O L S  

t~. D. l~ing and Wi l l ia~  Y .  Floutz 
The nonionic surface active agents, 1)LURONIC polyols, are poly- 

oxyalkylene glycol ethers that contain blocks of oxyethylene and oxy- 
propylene groups. The properties of these products depend on the 
number  and ratio of oxypropylene and oxyethylene units  in the poly- 
mer. A near  in f ra red  differential spectrophotometrie method is de- 
scribed for the determination of the oxypropylene units  in polyoxy- 
alkylene glycol ethers. 

The methyl, methylene and methine groups of polyoxyalkylene glycol 
ethers exhibit first overtone hydrogenic stretching absorption bands 
of moderate intensity in the region of L7  microns. These bands nor- 
really overlap and detection of absorption assigned to methyl and 
methine groups is difficult at low concentrations. I t  is possible to 
determine the amount of oxypropylene groups using the differential 
technique and employing a polyethylene glycol ether as the differenti- 
a t ing substance. Under  these conditions, the hydrogenic stretching 
band of the methyl and methine groups of the oxypropylene unit  can 
be detected and measured quantitatively in the range from 1 to 100 
per  cent oxypropylene units. 
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A T O M I C  A B S O R P T I O N  D E T E R M I N A T I O N  O F  I R O N  I N  

S O D I U M  B E N Z E N E  S U L F O N A T E  

W. F. McClune and G. O. Nardi  
A procedure is  described for the determination of trace iron in 

sodium benzene sulfonate or sulfouic acid by atomic absorption spec- 
trophotometry, as follows: Samples are dissolved in 50% acetic acid 
and compared with s tandard solutions on the spectrophometer. Effects 
of solvent, sodium concentration, burner  types and ins t rument  param- 
eters are  investigated. 

A!so to be presented are comparisons with results obtained by other 
sample prepara t ion techniques--wet  oxidation and suifurie acid ash- 
i n g - - w i t h  subsequent bathophenanthro]ine determination and a sta- 
tistical study of the problem of sampling particularly in regard  to 
slurries. 

The method is rapid, and accuracy and precision are good. 
Other metals can be determined using the same procedure. 
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T H E  D E T E R M I N A T I O N  O F  D O U B L E  L A B E L E D  S E B U M  I N  

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

B.  E. Gordon, W. T. Shebs and t¢. U. Bonnar  
A liquid scintillation method for the determination of carbon-14 and 

t r i t ium labeled sebum on white fabric has been developed. The method 
involves the use of an external s tandard to determine the counting 
efficiency of each isotope. The requirement  that  these determinations 
be made on swatches of fabric complicates the analysis because of 
their anti :quenching effect. 

Comparison of the results obtained by the external s tandard method 
with those by the conventional internal s tandard method shows satis- 
factory agreement.  

A computer p rogram has been wri t ten .which accepts the r aw count- 
ing  data and performs all necessary calculations printing~ o u t  the  final 
data in a form required by these studies. 
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A N  A U T O M A T E D  M E T H O D  F O R  D E T E R M I N I N G  F R E E  

A L K A L I N I T Y  OR ACIDITY IN SOAP 
W. E. Hoover, M. E. Ginn and Eric Jungermann 

An AutoAnalyzer method has been developed to determine free al- 
kal ini ty or acidity in soap by use of a mixed cresol red-phenolphthalein 
indicator solution and measur ing  the color developed at 550 m~¢. 
An internal s tandard or reference solution is used consisting of a 
soap solution which has been adjusted to represent neutrality. The 
method was applied for 0 to 0 . ] 0 %  free alkalinity, calculated as 
sodium hydroxide, and for 0 to 0 .50% free acidity, as oleic acid. At- 
tainable precision of the method (95% confidence limits) in the ranges 
explored was found to ± 0 . 0 0 2 5 %  for free alkali and ~ 0 . 0 5 %  for  
free acidity. 
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POTENTIOMETRIC T I T R A T I O N  OF S U L F A T E  IN S O M E  

TYPICAL ANIONIC S U L F O N A T E  AND S U L F A T E  
SURFACTANTS 

h r. T. Crabb and 1t. F. Persinger 

The inorganic sulfate content of several typical anionic surface 
active agents has been determined by a potentimnetric t i tration with 
lead ni t rate  using the potassium ferri-ferro cyanide couple to detect 
the end point. The recovery of added sodium sulfate var ied from 
- - 6 %  to ~-5% of the contained amount at the 0 .5% sulfate level. 
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T H E  USE OF POLYSACCHARIDE GELS IN THE ANALYSIS  

OF SURFACTANT FORMULATIONS 
H. O. Locke 

Polysaccharide gels have been used with water  as solvent in the 
analysis of formulations containing surface-active materials.  Formu- 
lations containing either nonionic or anionic surfactants,  or a mixture 
of both, have been analyzed. The technique has been found to be 
especially helpful in  the separation of organic sulfates and sulfonatss 
f rom other ionic materials.  

59 
R A P E S E E D  A N D  R A P E S E E D  OIL PRODUCTION IN CANADA 

B. M. Craig 

Commercial production of rapeseed in Canada started in 1941 as a 
wart ime emergency. The acreage declined in the immediate postwar 
years but an interest  in a domestic edible oil coupled with an increased 
demand on the export market  has resulted in steadily increasing 
production to a level of 1.5 million acres for the past  two years. 

Spr ing  types of two species Brassica napus and Br~ssica campestris 
are grown in Western Canada. Init ial  studies on the var ia t ion of 
fat ty  acid composition with var ie ty  and environment  showed an in- 
verse relation between oleic and erucie acids for both species. Single 
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p lan t  selections f r o m  a G e r m a n  var ie ty ,  Liho,  resul ted  in  r apeseed  
p r o d u c i n g  an  oil t ha t  conta ined  no erucic  acid.  F u r t h e r  r e s e a r c h  
showed  tha t  the e ruc ic  content  of r apeseed  oils w a s  u n d e r  gene t ic  
control  and  opened the  w a y  for  developing va r i e t i e s  of r apeseed  in 
bdth  species  which  would  g ive  vegetable  oils w i t h  low s a t u r a t e d  ac id  
contnet  and  an  absence of eicosenoic and  e rue ic  acids.  Resea rch  w o r k  
on b iosynthe t ic  p a t h w a y s  revea led  tha t  eicosenoic and  erucic  ac ids  
were  synthes ized f r o m  an  elsie p r e c u r s o r  by  a cha in  e longat ion  sys tem.  
S ince  th is  is coupled wi th  the  nero  de synthe t ic  system,  the  oil con- 
tent  of the  zero erucic  seed would  be s imi la r  to the  e ruc ic -con ta in ing  
types.  

The  zero erucic  r apeseed  ( C a n b r a )  oil h a s  been eva lua ted  on labora-  
to ry  and  commerc ia l  scales for  uses  as  an  edible oil. The  oil h a s  t he  
fol lowing f a t t y  acid  composi t ion,  pa lmi t ic  4, s t ea r i c  1, oleic 66, l inolcic 
20, a n d  l inolenic 9, w i th  m i n o r  p ropor t ions  ( < 1 % )  of palmitoleic,  
a rach id ic ,  eicosenoic and  behenic  acids.  The  yie]d of l iquid sa lad  oil 
p roduced  by pa r t i a l  h y d r o g e n a t i o n  to reduce  l inolcnic acid  to 1 %  
followed by win te r i za t ion  is about  9 0 % ,  compared  to soybean at  7 5 % .  

I n v e s t i g a t i o n s  a re  also u n d e r w a y  to reduce  the  l i n o ! e n i c  ac id  con- 
ten t  of r apeseed  oils a n d  to r~duee  or  e l imina te  the  content  of " m u s t a r d -  
oils" in  the  rapeseed .  

m 6 0 - -  

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

L.  J .  Morr is  and  k .  T. James  

The  p a t h w a y s  of b iosynthes i s  of the  more  comnmn fa t ty  ac ids  in  
p lan ts  a re  now fa i r l y  well  unde r s tood  and  the  normal  ser ies  of un-  
s a t u r a t e d  acids  (oleic, l inoleic and  linolenic ac ids )  a re  k n o w n  to be 
formed,  in  the  o rde r  g iven,  by  sequent ia l  desa tu ra t ions .  These  pa th-  
w a y s  h a v e  been es tabl ished in a wide  v a r i e t y  of vegetable  t i s sues  by  
biochemical  s tud ies  u s i n g  ~C-labelled subs t ra t e s .  Ea r l i e r  composi t ional  
ap p ro aches  to f a t ty  ac id  b iosyn thes i s  gave  r i se  to widely d i v e r g e n t  
hypotheses ,  most  of wh ich  h a v e  now proved  to be wrong .  

More  recen t  chemical  work ,  pa r t i cu l a r ly  on seed oils, has  revea led  
the  exis tence of m a n y  " u n u s u a l "  f a t ty  ac ids ;  ac ids  con ta in ing  hy- 
droxy,  epoxy, keto or  cyclopropene groups ,  or  con t a in ing  acetylenic  
bonds  or con juga ted  sys tems  of u n s a t u r a t i o n .  The s t r uc tu r e s  of m a n y  
of these  compounds  a n d  the  coexis tence of n u m b e r s  of t h e m  readi ly  
s u g g es t  p a t h w a y s  by wh ich  they  m a y  h a v e  been fo rmed  biologically.  
Ev idence  in  f avo r  of some of these  p a t h w a y s  h a s  been obta ined by  the  
cha rac t e r i za t ion  of pos tu la ted  or probable  i n t e r m e d i a t e s  for  the i r  for- 
ma t ion .  Conversely,  composi t ional  s tudies  h a v e  on occasion g iven  r i se  
to hypothe t ica l  p a t h w a y s  wh ich  a re  wrong ,  or  a t  least ,  improbable .  

The  f ac t  t ha t  the  biological  de sa tu ra t i ons  l ead ing  to oleic, l inoleic 
and  l inolenie ac ids  a re  all oxygen- requ i r ing  has,  of course,  r a i s e d  the  
poss ib i l i ty  t h a t  oxygena ted  acids,  such  as  r ic inole ic  m' vernol ie  acids ,  
for  example,  m a y  be i n t e r m e d i a t e s  of such desa tu ra t ions .  Desp i t e  
considerable  work ,  i t  has  n e v e r  been demons t r a t ed  tha t  such  oxy- 
g en a t ed  ac ids  a re  in t e rmed ia t e s .  I~owever ,  t hey  a r e  now, indirect ly ,  
p r o v i d i n g  the  key  w i t h  wh ich  we  can  e luc ida te  the  m e c h a n i s m  a n d  
s t e reochemis t ry  of double bond  f o r m a t i o n  and,  incidental ly ,  of the i r  
own biogenesis .  Most  of the  n a t u r a l  h y d r o x y  and  epoxy acids  a r e  
optically ac t ive  a n d  the  absolute  optical conf igura t ions  of m a n y  of 
them h a v e  been de te rmined .  I t  is  t h u s  possible to p r e p a r e  f r o m  them,  
by chemical ly  defined routes ,  f a t t y  acids  which  a re  s tereospecif ical ly 
labelled wi th  t r i t i um.  W e  h a v e  p r e p a r e d  a n u m b e r  of palmit ic ,  s tear lc  
a n d  oleic acids  s tereospecif ical ly t r i t i a t ed  and,  in  some cases, deu te ra t ed  
a n d  a re  u s i n g  these  as  subs t r a t e s  for  the  s t udy  of a wide  r a n g e  of 
biological  de sa tu ra t i ons  and  hydroxy la t ions  in  p lan t  sys tems.  
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T H E  M I C R O R E A C T O R  A P P A R A T U S  A N D  T E C H N I Q U E  F O R  
G A S  C H R O M A T O G R A P H I C  A N A L Y S I S  

1t. J .  D u ~ o n ,  ~ .  L .  Dav i son  ang E .  D.  B i t n e r  

Versa t i l i t y  a n d  ease  o f  ana lys i s  a r e  p rov ided  gas  c h r o m a t o g r a p h y  
by  the  deve]opment  of the  m i c r o r e a c t o r  . ~ p p a r a t u s  ( M R A ) .  T h i s  ac- 
cessory  consis ts  of a copper-clad, s ta in less  steel U- tube  fitted w i t h  a 
s e p t u m  a n d  gas  inlet  a t  one end  and  a needle for  sample  in jec t ion  
at  the  other.  S ince  the  tube  is f a s t ened  be tween  the  poles of a solder- 
i ng  gun ,  i t  m a y  be hea ted  r ap id ly  to a n y  t e m p e r a t u r e  des i red  up  to 
and  exceeding  5000 .  

A m o n g  the appl ica t ions  of t he  M R A  are  c h r o m a t o g r a p h i c  p rocedu r e s  
for  d e t e r m i n i n g  pos i t ional  u n s a t u r a t i o n  in  n a t u r a l  and  h y d r o g e n a t e d  
fa t  p r o d u c t s  and  pe t rose l in ic  acid  content  in  vege tab le  oils by  ozoni- 
za t ion-pyrolys is  a n d  for  m e a s u r i n g  f a t t y  ac id  composi t ion by  micro-  
alcohoIysis,  cs ter i f icat ion a n d  h y d r o g e n a t i o n  reac t ions .  

The  M R A  has  n o w  been combined  into a compact ,  por table  u n i t  
easi ly  adap tab le  to a n y  c h r o m a t o g r a p h .  
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A Q U A T I C  A N I M A L  L I P I D S  A N D  T H E I R  C O M P O N E N T S  
E.  H .  Gruger~ Jr .  

The  types  of l ipids  f o u n d  in aqua t i c  an ima l s  h a v e  been shown  to 
differ  in  the i r  a b u n d a n c e  a n d  re la t ive  p ropor t ions ,  depend ing  on the  
species  and  ana tomica l  sources.  T h i s  is  exemplif ied by  l i p i d s  of cer- 
t a i n  m a r i n e  sources  t h a t  a r e  p r e d o m i n a n t l y  w a x  esters  and  l i p i d s  of 
ce r t a in  fish l iver  oils t ha t  a r e  la rge ly  a lkoxyd ig lyce r ides :  Common  
teleost fish genera l ly  possess  t r ig lyce r ides  as, t he  m a j o r  por t ion  of t he i r  
combined  lipids.  F a t t y  ac id  composi t ions  a re  shown to v a r y  a m o n g  
t r lg lyce r ides  of fishes of f r e s h w a t e r  and  m a r i n e  or ig in .  Ana lyses  of 
l imi ted  samples  of c rus t acea  and  mol lusks  ind ica te  some '  possible cha r :  
ac te r i s t ic  l ipid pa t t e rns .  

F a t t y  a c i d s  of the  severa l  moie ty  pos i t ions  of t r ig lycer ides  a n d  phos- 
phol ip ids  are  shown to possess  di f ferent  a v e r a g e  degrees  of unsa tu -  
ra t ion ,  of which  the  p a t t e r n s  a re  by no m e a n s  genera l ly  defined. Some 
species  a re  sources  of ce r t a in  f a t t y  ac ids  wh ich  a p p e a r  solely u n i q u e  
in  t he i r  n a t u r a l  abundance ,  e.g. i sovaler ic  ac id  of dolphin j a w b o n e  
oil a n d  C~-C17 acids  f r o m  mullet  a n d  ethers .  

F a t t y  ac id  composi t ion of c o m b i n e d  fish l ip ids  a r e  shown to v a r y  
as  to geograph ica l  locat ions a n d  season~ of catch.  These  v a r i a t i o n s  
m a y  be  r e l a t e d  to e i ther  m a t u r i t y  differences,  or  d i e t a ry  dif ferences .  
er  comblna t ions  of both v a r i a b l e s  a m o n g  fish o f  the  same  species.  • 
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T R A C E  C O M P O N E N T S  O F  B U T T E R F A T  

M a r k  K e e n e y  

B u t t e r f a t  conta ins  a v a r i e t y  of i n t e r e s t i n g  t r ace  components .  Some 
are  cha rac t e r i s t i c  of r u m i n a n t  f a t s  a n d  o r ig ina te  f r o m  metabol ic  ac- 
t i v i ty  Of the  r u m e n  m i c r o o r g a n i s m s .  Example s  of these  compounds  
a re  the  b ranched-cha in  f a t t y  acids,  the  cis and  trans-isomers of o le ic  
and  linoleic ac ids  and  the  bound  a ldehydes  of bu t te r fa t .  O the r  com- 
p o u n d s  a p p e a r  to resu l t  f r o m  the forced  metabol ic  ac t iv i ty  of the  
m a m m a r y  g land .  These  a re  mono- and  d ig lycer ides  and  hydroxy-  a n d  
ketoacids .  The  steroid,  A7-cholesten-3-one has  recent ly  been d iscovered  
in  bu t t e r fa t .  D i scus s ion  will be concerned  w i t h  ana ly t ica l  me thods  
needed  for  the  t r ace  compounds ,  the  roles of m a n y  of the  compounds  
in  the  u n i q u e  f lavor  p roper t i e s  of bu t te r fa t ,  and  the  prospec t  of but-  
t e r f a t  be ing  a usefu l  source  ma te r i a l  fo r  the  isolat ion of i n t e rmed ia t e s  
in f a t  metabol i sm.  
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T H E  S T U D Y  O F  L I P I D  B I L A Y E R S  A T  A W A T E R - W A T E R  

I N T E R F A C E :  A P P A R A T U S  D E S I G N  P A R A M E T E R S  

R.  E .  H o w a r d  

L a m e I l a r  l ipid-proteln m e m b r a n e s  s e p a r a t i n g  aqueous  med ia  pro- 
v ide  a u n i q u e  type  of i n t e r f a e i a l  film closely ana logous  to biological 
m e m b r a n e s .  Fo l lowing '  the  in i t i a l  r epor t  of Mueller  et al. [ N a t u r e  
194, 979 (1962)  ], our  l a bo r a to r y  has  developed a p p a r a t u s  and  
methods  for  the f o r m a t i o n  a n d  s t u d y  of these  m e m b r a n e s  as models  
of biological m e m b r a n e s .  I n  pa r t i cu l a r ,  ou r  sys tems  h a v e  been de- 
s igned  to fac i l i ta te  pe rmeab i l i t y  s tud ies  in  electrically and  optically 
cha rac te r i zed  lamel lar  m e m b r a n e s .  

A n u m b e r  of thoere t ica l  c r i t e r i a  (e.g.,  chemical  a n d  d imens iona l  
analog~/, aqueous  phase  b o u n d a r i e s )  r e l a t i n g  biological  m e m b r a n e s  and  
expe r imen ta l  models  such as  t he  aqueous-bounded  l ipid b i layer  will 
be discussed.  R igo rous  phys iochemica I  cha rac t e r i za t ion  of the  experi-  
menta l  m e m b r a n e  r equ i re s  control, m e a s u r e m e n t ,  or  nul l i f icat ion of 
a n u m b e r  of theoret ical  v a r i a b l e s  such  as  m e m b r a n e  area ,  th ickness ,  
cont inui ty .  These  va r i ab le s  will  be cons idered  wi th  the  des ign  fac to r s  
they  impose.  

Methods  of m e a s u r i n g  m e m b r a n e  p rope r t i e s  lead to p rac t i ca l  con- 
s ide ra t ions  in  a p p a r a t u s  design,  wh ich  will  be t r aced  t h r o u g h  the  his- 
tor ical  deve lopment  of the  a p p a r a t u s .  V a r i o u s  methods  of f o r m a t i o n  
of such model  m e m b r a n e s  wil l  be rev iewed .  

O a r  c u r r e n t  a p p a r a t u s  des ign  a n d  methods  of s tudy  will be de- 
scr ibed a n d  v a r i o u s  p a r a m e t e r s  i l lus t ra ted  w i t h  expe r imen ta l  examples .  
0volec i th in-choles tero l -hydrocarbon m e m b r a n e s  th in  to a b lack (bi- 
l ayer )  s ta te  cha rac te r i zed  electr ical ly by  10s-10  s ohm-era 2 specific re- 
s i s t ance  a n d  0.2 ~ f d / c m :  specific capac i tance ,  P r e l i m i n a r y  experi-  
men t s  on the  pe rmeab i l i t y  of such  lameI la r  l ipid m e m b r a n e s  to po la r  
a n d  nonpola r  compounds  will  be described.  The  ve r sa t i l i ty  a n d  po- 
tent ia l  u ses  of the  aqueous-bound  l ipid b i layer  sys tem will be p resen ted .  
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P R O P E R T I E S  O F  L I P I D  B I L A Y E R S  A T  A W A T E R - W A T E R  

I N T E R F A C E  
D. A . . . H a y d o n  

T h i s  p a p e r  is essent ia l ly  a r e v i e w  of the  w o r k  on black hydro-  
carbon  films in aqueous  med ia  wh ich  h a s  been ca r r i ed  out  by the  
a u t h o r  a n d  his  colleagues d u r i n g  the  las t  f ew  years .  

The  theory  of the  f o r m a t i o n  a n d  s tabi l i ty  of the  films is d i scussed  
in t e r m s  of the  str~tcture a n d  phys ica l  p rope r t i e s  of the  cons t i tuen t  
molecules.  P a r t i c u l a r  cons ide ra t ion  is  g iven  to the  adsorb t ion  of the  
s tabi l iz ing molecule and  the  me tas tab le  equ i l i b r ium of the  r e su l t an t  
th in  film. The  v a r i o u s  sys t ems  wh ich  h a v e  been e x a m i n e d  experi-  
menta l ly  a re  t h e n  described.  The  in t e r r e l a t i on  of the  film capac i tances ,  
th i cknesses  and  composi t ions  is d i scussed  in the  l ight  of the  theore t ica l  
expecta t ions .  

T h e  films a re  pe rmeab le  to w a t e r ,  a l though the  m e a s u r e m e n t  of 
the i r  pe rmeab i l i t y  is  compl ica ted  by  the  difficulty of s t i r r i n g  the  
b o u n d a r y  layers  of the  aqueous  so lu t ions .  A d i scuss ion  of the  p r o g r e s s  
in  th i s  p rob lem a n d  the  i n t e r p r e t a t i o n  of the  pe rmeab i l i t y  measu re -  
men t s  in  t e r m s  of the  s t r u c t u r e  a n d  composi t ion of the  films is  g iven .  

Final ly ,  some condi t ions  u n d e r  wh ich  films become s t rongly  con- 
d u c t i n g  a re  descr ibed.  
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M E A S U R E M E N T  O F  V A N  D E R  W A A L S  I N T E R A C T I O N S  I N  

M O N O L A Y E R S  
M. D.  l~osenberg 

M e a s u r e m e n t  of the  i n t e r f ac i a l  t ens ions  of phosphol ip ids  a n d  of 
f a t t y  ac ids  h a v e  been m a d e  s imul t aneous ly  at  gas- l iquid  a n d  l iquid- 
l iquid in te r faces .  The  e xpe r imen t a l  a p p a r a t u s  cons is ts  of an  electro- 
ba lance  w i t h  a ~vVilhelmy p la te  sens i t ive  to t he  d i f ferences  in  tens ion .  
The  m e a s u r e m e n t s  can  be m a d e  w i t h  a tenfold  i nc r ea se  in  sens i t iv i ty  
a n d  the  d a t a  obta ined p rov ide  an  e s t ima te  of the  v a n  der  W a a l s  in- 
t e rac t ions  a s  func t ions  of i n t e rmolecu la r  d i s tances  a n d  cha in  length.  
D ev i a t i ons  f r o m  the  expected dependency  can  be i n t e r p r e t e d  as  re- 
su l t ing  f r o m  the f o r m a t i o n  of molecu la r  c lus ters  in  equ i l i b r ium w i t h  
f ree  molecules.  The  f o r m a t i o n  of these  c lus ters  is sens i t ive  to the  
ionic  conten t  of t he  soline phase .  T h e  obse rva t ions  can  be i n t e r p r e t e d  
in  t e r m s  of cha in  lengtb,  s te r ic  p a c k i n g ,  a n d  possible f o r m a t i o n  of 
l a t t i c e - t ype  s t ruc tu re s .  
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T H E  D E T E R M I N A T I O N  O F  T H E  S O L I D S  C O N T E N T  O F  F A T S  

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

W .  A.  Bos in  aug  ~ .  A .  Mar iner  

A nuc l e a r  m a g n e t i c  r e sonance  ( N M R )  method  i s  p r e sen ted  for  the  
d e t e r m i n a t i o n  of the  solids conten t  of f a t s  a n d  oi ls  a t  v a r i o u s  tern- 
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pe ra tu re s .  Th i s  method  is more  rapid ,  a c c u r a t e  and  un ive r sa l ly  ap  
plicable t h a n  the  gene ra l ly  accepted solids f a t  index  ( S F I )  p rocedure .  
A s t a n d a r d  devia t ion  of 1 . 0 %  solids, unaf fec ted  by p a r a m e t e r  in te r -  
ac t ions  a n d  a t t a inab le  by  inexper ienced  opera tors ,  ind ica tes  good  re  
l iabi l i ty a n d  reproducib i l i ty .  The  ut i l izat ion of an  N M R  va r i ab l e  tem- 
p e r a t u r e  accessory  a n d  a more  prec ise  mode of N M R  t u n i n g  h a s  op- 
t imized  the  prec is ion  a n d  accuracy .  The  d i rec t  calculat ion of pe rcen t  
solids f r o m  the N M R  s igna l s  e l iminates  the  need  for  s t a n d a r d s  a n d  
compensa tes  for  the  t e m p e r a t u r e  var iab le .  Resu l t s  a re  g iven  which  
ind ica te  tha t  two s e p a r a t e  labora tor ies  u s i n g  two d i f ferent  me thods  
a n d  modes  of NMI~ opera t ion  ag ree  r ea sonab ly  well. 
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E V A L U A T I O N  O F  T H E  D I F F E R E N T I A L  S C A N N I N G  

C A L O R I M E T R I C  M E T H O D  F O R  F A T  S O L I D S  
A. P. Bentz, B. G. Breidenbach and Jb. A, Whselan 

T h e  use  of the  D S G  fo r  f a t  solids has  been s tud ied  extens ive ly  u s i n g  
the  method  of b e n i s o n  and  J ' u s t i n  (AOGS Fal l  Meet ing,  1966, Phi la-  
delphia,  P a p e r  112 ) .  F o r  Smalley Commit tee  Samples  EF-1,2 ,  a n d  3, 
the  me thod  is excellent.  I t  w a s  found  tha t  i n t e r l abo ra to ry  cor re la t ions  
were  except ional ly  good. 

A s ta t i s t i ca l  com pa r i son  of dilation, N M R ,  a n d  DSO for  solids f a t  
index  w i t h  s ix  r a n d o m  fa t  samples  shows the  D S C  equiva len t  to, or 
supe r io r  ot the  o ther  me thods  in  14 of 15 pa i r s .  

F o r  h a r d  but ters ,  the  D S C  method  loses prec is ion  a n d  reproduc i -  
bility, i f  the  s c a n n i n g  r a t e  a n d  p r e t e m p e r i n g  cycles a re  k e p t  constant ,  
i.e. equi l ib ra t ion  is s lower.  Slower s c a n n i n g  r a t e s  improve  the  repro-  
ducibi l i ty.  P r e s u m a b l y ,  the  t e m p e r i n g  cycle could be ad ju s t ed  to im- 
p rove  i t  still f u r t he r .  

One  i m p o r t a n t  f ac t  wh ich  emerged  f r o m  n u m e r o u s  s ta t i s t ica l  s tudies  
w a s  t h a t  tbere  is a m a r k e d  dependence  of r esu l t s  on sample  size. Th i s  
would  affect  hea t s  of fus ion ,  hea t  capaci t ies  a n d  other  t h e r m a l  measure -  
men t s  on ce r t a in  types  of fa t s .  

Basical ly ,  th i s  me thod  appears ,  sound  a n d  could be adap ted  for  qual- 
i ty  control  purposes .  
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P H A S E  E Q U I L I B R I A  A N D  C O U N T E R C U R R E N T  

D I S T R I B U T I O N .  I 
R. A. Barford, R. J. Bertsch and 1t. L.  Rothbart 

T e r n a r y  d i a g r a m s  for  methyl  o l ea t e /n -hexane /ace ton i t r i l e  a n d  methyl  
p a l m i t a t e / n - h e x a n e / a c e t o n i t r i l e  sys tems  w e r e  cons t ruc ted  f r o m  equi- 
l ibr ia  d a t a  obta ined at  th ree  t e m p e r a t u r e s  (20C, 250 ,  a n d  30G) .  The 
d i a g r a m s  v a r i e d  s ign i f i can t ly  w i t h  t empe ra tu r e ,  both sys tems  s h o w i n g  
e x p a n d i n g  r e g i o n s  of immisc ib i l i ty  as  t e m p e r a t u r e  decreased .  Both 
the  p a r t i t i o n  coefficient of the  methyl  ester  a n d  the  m u t u a l  solubil i ty 
of hexane  a n d  acetoni t r i le ,  a t  each t e m p e r a t u r e ,  v a r i e d  w i t h  es ter  con- 
een t ra t ion  in  the  sys tem.  Al though  these  effects were  mos t  p ronounced  
at  concen t ra t ions  of 0.35 ~ a n d  above, some v a r i a t i o n  of p a r t i t i o n  
coefficient w a s  observed  in  m u c h  more  di lute solutions.  These  obser- 
va t ions  a re  re la ted  to p h e n o m e n a  observed in a s epa ra t i on  by  counter-  
c u r r e n t  d i t s r ibu t ion .  Therefore ,  phase  equi l ib r ia  s tudies  a r e  ind ica ted  
to be of g r e a t  va lue  w h e n  use  of th is  power fu l  f r a c t i o n a t i n g  t echn ique  
is be ing  contemplated.  
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T H E  U S E  O F  T H E  T E N S I O L A M I N O M E T R I C  T E C H N I Q U E  F O R  

T H E  S T U D Y  O F  T H E  F O A M A B I L I T Y  O F  S O L U T I O N S  
Andre Eydt  and t t .  L. Rosario 

The fac to r s  respons ib le  for  f o a m  f o r m a t i o n  a n d  f o a m  s tabi l i ty  a re  
r ev i ewed  and  a d y n a m i c  method  which  cons iders  most  of these  fac- 
to rs  is  p resen ted .  The  expe r imen ta l  set-up is a modif ica t ion  of a method  
proposed  by  I~. Matalon.  I t  involves  the  m e a s u r e m e n t  of the  w o r k  
of f o r m a t i o n  of a l iquid  lamella  ins ide  a ver t ical ,  r e c t angu l a r ,  r ig id ,  
wet table  f r a m e  which  is w i t h d r a w n  f r o m  a foamable  solution. The  
f r a m e  is  connected  to a t r a n s d u c e r - r e c o r d e r  a n d  the  solut ion is  placed 
on a p l a t f o r m  which  can  be r a i s ed  or  lowered at v a r i o u s  controlled 
speeds.  The  force v e r s u s  d i sp lacement  c u r v e s  obta ined allow the  di- 
rect  d e t e r m i n a t i o n  of the  f r ee  e n e r g y  of f o r m a t i o n  of a l iquid  lamella.  
Moreover ,  the  d y n a m i c  as  well as  the  s ta t ic  su r f ace  t ens ion  of the  
solut ion can  be m e a s u r e d .  U p o n  p u s h i n g  the  film back  in to  the  solu 
t ion the  w o r k  oppos ing  su r f ace  r e d u c t i o n - - d u e  to h i n d e r e d  desorp t ion  
or  chemical  changes  of the  su r face -ac t ive  m a t e r i a l ~ i s  also de te rmined .  
The  i n t e r p r e t a t i o n  of the  extens ion  and  con t rac t ion  cu rves  p rov ides  
a d i rec t  m e a s u r e m e n t  of the  l iquid lamella behav io r  as to f o a m  sta- 
bility. The  t ens io l aminomet r i c  technique  can  be appl ied  to de t e rmine  
the  r a t e  of adso rp t ion  of su r f ac t an t s .  The  efficiency of suds-boosters  
a n d  the  a g i n g  processes  of p ro te in  solut ions  h a v e  been i nve s t i ga t e d  
wi th  th is  technique .  T h e  appl ica t ion  to the  s tudy  of emuls i f ica t ion  
processes  has  also been considered.  
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U S E  O F  T H E  D I F F E R E N T I A L  S C A N N I N G  C A L O R I M E T R I C  
M E T H O D  I N  T H E  S T U D Y  O F  L I P I D  P H A S E  T R A N S I T I O N S  

J. W.  11ampson and 1t. L. Rothbar$ 

The use  of the  d i f ferent ia l  s c a n n i n g  ca lo r imet r ic  method  for  s tudy-  
i n g  phase  t r a n s i t i o n s  of severa l  r e p r e s e n t a t i v e  l ipids  will be d iscussed.  
Some of the  l ipids  s tud ied  inc lude  methyl  oleate, methyl  pa lmi t a t e  
a n d  the i r  mix tures ,  t r i s t e a r in ,  t r i pa lmi t i n  a n d  the i r  mix tu res .  I n s t r u -  
men ta l  p a r a m e t e r s  such  as  h e a t i n g  ra te ,  cooling ra te ,  sample  size and  
emis s iv i ty  will  be d i scussed  as  to the i r  effects on the  cha rac te r i s t i c  
t h e r m a l  profi les of the  samples .  

D a t a  such  as  t e m p e r a t u r e s  a n d  hea t s  of p h a s e  t r a n s f o r m a t i o n  wil l  
be compared  w i t h  l i t e r a tu r e  va lues  fo r  some of the  a fo re -ment ioned  
and  other  mate r ia l s .  The  use  of th is  me thod  as an  a p p r o a c h  for  
the  cons t ruc t ion  a n d  s t u d y  of phase  d i a g r a m s  of b i n a r y  m i x t u r e s  offers 
ce r t a in  a d v a n t a g e s  o v e r  classical  t echn iques  such  as  o r d i n a r y  h e a t i n g  
or cooling curves .  The  t echn ique  is rap id ,  s imple  a n d  allows the  de 
t e r m i n a t i o n  of hea t  capac i ty  a n d  entha lp ies  of t r ans i t ion .  
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GAS C H R O M A T O G R A P H I C - M A S S  S P E C T R O M E T R I C  A N A L Y S I S  
O F  T R I M E T H Y L  S I L Y L  E T H E R S  O F  G L Y C E R O - L A C T O - E S T E R S  

O F  F A T T Y  A C I D S  
Jens Birk  Lauridsen, P. E. Brandt,  Niels Krog anr~ Ols Tolboe 

M a s s  spec t romet r i c  d a t a  for  t r imethy l  silyl ( T M S )  e thers  of syn- 
thet ical ly  p r e p a r e d  glycerol- lact ic  ac id-es ters  a n d  glycero- lacto-palmita tes  
w e r e  u s e d  fo r  the  ana lys i s  of the  commerc ia l  e m u l s i f y i n g  agent ,  glycero-  
laeto-esters  of f a t t y  acids .  The  commerc ia l  p roduc t  w a s  f r ac t i ona t e d  
on a sil icic ac id  co lumn a n d  sepa ra t ed  in  a smal l  f r ac t i on  c o n t a i n i n g  

t r ig lycer ides  and  three  f r ac t i ons  w i t h  1, 2, and  3 hydroxyl  groups ,  re- 
spect ively.  The  l a t t e r  w e r e  t r a n s f o r m e d  to T M S  e the rs  a n d  sepa ra t ed  
on a P e r k i n - E l m e r  model  880 g a s  c h r o m a t o g r a p h  equipped  wi th  dual  
2 m X ~s in .  columns packed  w t i h  1 0 %  SE 30 on Gas -Chrom Z 8 0 / 1 0 0  
mesh  a n d  p r o g r a m m e d  f r o m  100 to 300C. The  th ree  f r ac t ions  showed 
up  to 45 peaks .  By  combina t ion  of the  gas  c h r o m a t o g r a p h  wi th  a 
H i t a c h i - P e r k i n  E lmer  R M U - 6 D  m a s s  spec t romete r  m a s s  spec t ra  f r o m  
the i n d i v i d u a l  peaks  in  the  g a s  c h r o m a t o g r a m  w e r e  recorded.  Mass  
spect ra  of compounds  w i t h  molecular  we igh t s  as h i g h  as 750 w e r e  
recorded.  B y  compar i son  of these  m a s s  spect ra  w i t h  the  m a s s  spec t ra  
of the  synthe t ica l ly  p r e p a r e d  compounds  the  s t r u c t u r e  of the  m a i n  
por t ion  of the  commerc ia l  p r oduc t  w a s  e lucidated.  

- -  73  - -  
T H E  M A S S  S P E C T R A  O F  L O N G - C H A I N  A L D E H Y D E S ,  D I M E T H Y L  

A C E T A L S  A N D  A L K - 1 - E N Y L  E T H E R S  
Kirsten Christiansen, 1 r. Mahadevan, C. V. Yiswanathan and 

R.  T. Holman 

Aldehydogenic  l ipids  a re  of ten p r e se n t  in  biological  sys t ems ;  and  
it  is des i rable  to d e t e r m i n e  the  s t r u c t u r e s  of the  a ldehydes fo rmed  
by the i r  hydrolysis ,  e i ther  as  the  f ree  a ldehydes  or, p r e f e rab ly  as  the  
d imethyl  acetals  f o r m e d  by  methano lys i s  of complex  lipids.  Applica-  
t ion of m a s s  spec t romet ry  to ident i f ica t ion  of these  compounds  r equ i re s  
corre la t ions  be tween  the  m a s s  spec t ra  and  the  s t r u c t u r e s  of ser ies  of 
au then t i c  compounds .  

O u r  s t u d y  p re sen t s  the  m a s s  spec t ra  of long-cha in  s a t u r a t e d  a n d  
u n s a t u r a t e d  aldehydes,  d imethyl  aceta ls  and  alk-l-enyl methyl  ethers .  
Each  ser ies  of compounds  s tud ied  inc luded s a t u r a t e d  me mber s  w i t h  
1 2 - 1 8  ca rbon  atoms,  and  the  u n s a t u r a t e d  m e m b e r s  18 :1 ,  1 8 : 2  and  18 :3 .  

The  m a s s  spect ra  of the  s a t u r a t e d  aldehydes w e r e  in  a g r e e m e n t  
wi th  p r e v i o u s  knowledge  of shor t -cha in  aldehydes,  w he r ea s  the  un-  
s a t u r a t e d  aldehydes g a v e  only a f ew f r a g m e n t s  of ana ly t ica l  impor-  
tance.  I n  compar i son  w i t h  f r a g m e n t a t i o n  of shor t -cha in  d imethyl  
acetals,  t he  s a t u r a t e d  a n d  the  u n s a t u r a t e d  long-chain  dimethyl  aceta ls  
g a v e  f e w e r  corre la t ions .  Loss  of a f r a g m e n t  of 32 mass  uni ts ,  re- 
su l t ing  in  the  f o r m a t i o n  of an  ion of the  s t r u c t u r e  of an  alk-l-enyl 
methyl  ether ,  is  cha rac t e r i s t i c  for  the  long-cha in  dimethyl  acetals .  
Other  f r a g m e n t s  de r ived  f r o m  the dimethyl  aceta ls  m a y  ar i se  di rect ly  
or  ind i rec t ly  f r o m  an  alk-l-enyl methyl  ether.  Th i s  w a s  conf i rmed by  
the  s t u d y  of the  m a s s  spec t ra  of the  co r r e spond ing  alk-l-enyl methyl  
ethers .  

A ser ies  of even - numbe r e d  m a s s  peaks  68 + n • 14 ( n - -  0, 1, 
2, . .) is  common to all th ree  types  of compounds .  The s t r uc tu r e s  
of these  f r a g m e n t s  wh ich  seem to be cha rac t e r i s t i c  for  these th ree  
classes of long-chain  compounds  a re  t en ta t ive ly  a s s igned  the  s t r u c t u r e  
of f u r a n  a n d  alkyl d e r i v a t i v e s  of f u r a n .  M a s s  spec t ra  of all th ree  
types  of compounds  will be d i scussed  in detail .  
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A C O N V E N I E N T  S E P A R A T I O N  O F  T H E  A F L A T O X I N S  

R. D. Stubblefield, Odette L. Shotwell and Gail M. Shannon 

The f o u r  a f la toxins  B1, B2, Gx and  Gz h a v e  been separa ted  on a 
ser ies  of columns.  The  c rude  p roduc t  (2 g)  c o n t a i n i n g  the  fou r  (670 
m g  B1 a n d  530 m g  G1) w a s  m a d e  by  p rec ip i t a t ion  in  hexane  f r o m  a 
concen t ra ted  chloroform ex t r ac t  of whea t  molded wi th  Aspergillus 
flavns N R R L  3145. C h r o m a t o g r a p h y  of the  c r u d e  p roduc t  on sil icic 
acid  w i t h  1 %  ethanol  in  ch loroform g a v e  330 m g  of f ree  and  rela- 
t ively p u r e  B1. Af la tox in  G2 w a s  s epa ra t ed  f r o m  other  af latoxins,  bu t  
in  an  i m p u r e  state.  Th in - l aye r  c h r o m a t o g r a p h y  w a s  used  to follow 
the  column development .  The  r e m a i n i n g  column f rac t ions  con t a in ing  
quan t i t i e s  of G1 and  sizable a m o u n t s  of B t  and  B2 were  pooled a n d  
r e c h r o m a t o g r a p h e d  on Sil ica Gel G. The mobile phase  w a s  2 %  ace- 
tone in  chloroform.  Q uan t i t i e s  of f ree  G~ (340 rag)  were  eluted f r o m  
this  column.  I so la t ion  of m o r e  B~ (145 m g )  a n d  of mode ra t e  a m o u n t s  
of B2 w a s  also achieved.  E a c h  of the  f o u r  a f la tox ins  could be f u r t h e r  
pur i f ied  by  repe t i t ion  of the  Sil ica Gel O or silicic ac id  columns. P rod-  
ucts  f r o m  these  columns crysta l l ized readi ly.  

These  p rocedures  have  been successful ly  appl ied  to other  p roduc t s  
f r o m  c u l t u r i n g  A. flavus N R I ~ L  2999 on rice.  H o w e v e r ,  th is  o r g a n i s m  
produces  lit t le G1 a n d  Go. 
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T H E  I N F L U E N C E  O F  D I E T A R Y  F A T T Y  A C I D S  O N  T H E  
M E T A B O L I S M  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  

I N  R A T  L I V E R  
J. W .  Andrews, Jr., W.  O. Caster, Hans Mohrhauer and 

R. T. 11olman 

The effects in  r a t s  of i n d i v i d u a l  d ie ta ry  f a t t y  ac ids  were  s tud ied  
by f eed ing  m i x t u r e s  of f a t t y  ac ids  m a d e  up  in  such  a w a y  tha t  the  
corre la t ions  be tween  the  i nd iv idua l  ac ids  w e r e  low. D i e t a r y  and  l iver  
f a t t y  ac ids  were  ana lyzed  by  GLC.  Ques t ionable  GLC peaks  w e r e  
collected a n d  i d e n t i f e d  by  hydrogena t ion ,  ozonizat ion and  m a s s  spec- 
t ra .  M a j o r  emphas i s  in  th i s  expe r imen t  w a s  p laced on the  behav io r  
of p o l y u n s a t u r a t e d  f a t t y  ac ids  ( P U F A ) .  F e e d i n g  of most  f a t t y  ac ids  
resul ted in  a co r r e spond ing  i nc rea se  in  those same  f a t t y  ac ids  in  l iver .  
Be tw e e n  the  w9, o~6 a n d  w3 fami l i e s  of P U F A ,  metabol ic  compet i t ion 
was  demons t ra t ed .  L ino lea te  w a s  metabol ized p re fe ren t i a l ly  to 22 :5w6.  
B u t  a r ach idona t e  a n d  o ther  h i g h  me mber s  of the  w6 f ami ly  were  
metabol ized p re fe ren t i a l ly  to 2 2 : 4 w 6  r a t h e r  t h a n  to 22:5to6.  L ino lena te  
in  the  diets  s tud ied  tended  to be metabolized p re fe ren t i a l ly  to 22 :5w3.  
H i g h e r  m e m b e r s  of the  w3 f a m i l y  w e r e  metabol ized to 22 :6w3  in a 
g r e a t e r  degree  than  l inolenate .  These  observa t ions  sugges t  t ha t  the  
to6 a n d  w3 fami l ies  of f a t t y  ac ids  convers ion  p a t h w a y s  a re  more  com- 
plex t h a n  p rev ious ly  recognized .  
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O B S E R V A T I O N S  O N  T H E  E F F E C T  O F  H Y P O P H Y S E C T O M Y  O N  

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

Benny  Jonson, Masami Nakamnra an~ O. S. Privett 

Male r a t s  in  an  a d v a n c e d  s tage  of EFA-def ie iency  were  hypophysec-  
tomized, m a i n t a i n e d  on the  fa t - f ree  diet  fo r  6 d a y s  and  t r a n s f e r r e d  
to the  bas ic  diet  supp lemen ted  w i t h  9 %  methyl  l inoleate.  One  g r o u p  
of control  an ima l s  w a s  sham-ope ra t ed  and  g iven  the  l inoleate diet, 
ano ther  g r o u p  w a s  t r a n s f e r r e d  d i rec t ly  to the  l inoleate diet.  A f t e r  
23 d a y s  on th is  diet  all a n i m a l s  w e r e  sacr i f iced by  exsangu ina t i on .  

The  t e s t i eu la r  l ipids  w e r e  ex t r ac ted  by  homogen iza t ion  in  2 : 1 ,  2 : 1 ,  
and  finally 1 : 2  ch lo ro fo rm:me thano l ,  c leaned by Sephadex  chromatog-  
raphy ,  a n d  sepa ra t ed  by T L C  into  po la r  l ipids  a n d  the  neu t r a l  l ipid 
classes.  T h r o u g h  methy la t ion  a n d  GLC the  f a t t y  a c i d  composi t ion w a s  
de t e rmined  of the  cholesteryl  esters,  g lyceryl  e the r  diesters ,  t r ig lyc :  
erides,  a n d  total  po la r  l ipids.  The  f a t t y  ac id  d i s t r ibu t ion  at  the  ~- 
posi t ion of the  t r ig lyce r ides  w a s  de t e rmined  v i a  panc rea t i c  l ipase 
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hydrolys is .  The  total  po la r  l ipids were  subjec ted  to a pro longed t rea t -  
m e n t  w i t h  phosphol ipase  A a n d  the  l ibera ted  ac ids  isolated, esterif ied 
a n d  eh roma tog raphed .  

One  of the m a i n  effects of hypophysee tomy a p p e a r e d  to be on the  
d i s t r ibu t ion  of the  f a t t y  ac ids  a m o n g  the t r ig lycer ides .  I n  con t ra s t  
to the  control  a n i m a l s  there  w a s  an  accumula t ion  of t r ig lycer ides  w i t h  
s a t u r a t e d  f a t t y  ac ids  in  the  fl-position. No m a j o r  di f ferences  be tween  
expe r imen ta l  g r o u p s  w e r e  observed in the composi t ion or d i s t r ibu t ion  
of the  f a t ty  ac ids  be tween  the  a- and  ~-posi t ions of the  phosphol ipids .  
Also, there  were  no m a j o r  d i f ferences  in the  f a t t y  ac id  composi t ion  of 
the  glycerol e ther  d ies ters .  H o w e v e r ,  there  w a s  an  e levat ion of the  
l a t t e r  compounds  a n d  an  inc rease  in  the  p o l y u n s a t u r a t e d  cholesteryl  
es te rs  in  the  hypophysec tomized  an ima l s  as compared  to the  control  
g roups ,  i n d i c a t i n g  t h a t  the  enzymes  involved  in the  i n t e r r e l a t i onsh ips  
i n  the  metabol i sm of these  compounds  are  hormone-sens i t ive .  
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L I P I D  C O M P O S I T I O N  O F  S E R U M  A N D  S E R U M  L I P O P R O T E I N S  

F R O M  M I N I A T U R E  S W I N E '  F E D  A C O R N  O I L - C H O L E S T E R O L  
D I E T  F O R  S I X  M O N T H S  

D. P. J. Goldsmith, H.  P. Jacobi, D. M. Findlay and M. Kelly 

I n  a s tudy  of the  r e l a t ionsh ip  be tween  s e r u m  l ipid components  and  
a therosc leros is  in  swine,  m i n i a t u r e  boar s  w e r e  fed for  six m o n t h s  a 
s t a n d a r d  hog ra t ion  modif ied so as to con ta in  2 0 %  corn oil and  2 %  
cholesterol.  Th i s  diet  resu l ted  in  a 5 6 %  inc rease  in total  s e r u m  
lipids,  a 1 3 0 %  inc rea se  in  s e r u m  cholesterol, a 1 5 0 %  inc rea se  in 
s e r u m  phosphol ip ids  and  a 72 % inc rease  in  f ree  f a t t y  acids  over  con 
trol  values .  There  w a s  no change  in s e r u m  t r ig lycer idcs .  The  d ls t r i  
bu t ton  of f a t t y  ac ids  in  each of the  l ipid f r ac t i ons  w a s  de te rmined .  
The  tes t  diet caused  inc reases  in  linoleic ac id  in  all l ipid components  
of the  se rum,  whi le  a decrease  in the  g rea te r - than-18  ca rbon  f a t t y  
ac ids  a n d  in l inolenic ac id  w a s  observed in mos t  f r ac t ions .  

E a c h  of the  l ipoprote in  f r ac t ion  (S~ 2 0 + ,  S f  0 -20 ,  h igh -dens i ty  
f r ac t i on  and  sed imen t  bu t ton )  w a s  a s sayed  for  total  l ipids,  cholesterol 
esters ,  t r ig lycer ides ,  phosphol ip ids  and  f ree  f a t t y  acids.  I n  addi t ion,  
the  d i s t r ibu t ion  of f a t t y  ac ids  in  each of the  l ip id  components  in  each 
l ipoprote in  f r ac t ion  w a s  de te rmined .  Changes  w e r e  p roduced  by  the  
h i g h  l ipid diet  in  the  l ipid composi t ion and  f a t t y  ac id  d i s t r ibu t ion  of 
mos t  l ipoprotein  f r ac t ions .  I n  con t ras t  to the  h u m a n ,  for  th i s  s t r a i n  
of hog  i t  w a s  observed  tha t  h igh-dens i ty  l ipoprote ins  a re  the  mos t  
a b u n d a n t  l ipoprote ins  in  s e r u m  and  mos t  subjec t  to change  by  l ip id  
feed ing .  Total  l ipids  in  th is  l ipoprotein  f r ac t i on  inc reased  9 8 %  ; 
cholesterol esters,  153 % ; t r ig lycer ides ,  5 2 %  ; phospholipids ,  1 5 0 %  ; 
a n d  f ree  f a t t y  acids,  3 8 % .  

- -  7 8 - -  
D I E T A R Y  P A T  A N D  L E C I T H I N  A N D  C E P H A L I N  F A T T Y  A C I D S  

I N  L I V E R S  O F  M A T E R N A L  A N D  F E T A L  P I G S  
d. P. Feaster, F. C. Neal and H.  D. Wallace 

F e e d i n g  p r e g n a n t  p igs  a h igh ly  u n s a t u r a t e d  fat ,  corn oil, a t  a h i g h  
level of 1 5 %  of the  diet  for  85 days  caused  a s ign i f ican t  i nc r ea se  in 
m a t e r n a l  l iver  total  cholesterol. Feed ing  a h igh ly  s a t u r a t e d  fat ,  coco 
n u t  oil, i nc reased  l iver  cholesterol in  both m a t e r n a l  a n d  fetal  p igs  and  
l iver  total  l ipid in  m a t e r n a l  p igs .  Tota l  lec i th in  a n d  cephal in  conten t  
of l ivers  w a s  not  a l te red  by f eed ing  e i ther  f a t  a t  the  1 5 %  level, b u t  
concen t ra t ions  of severa l  of the  cons t i tuen t  f a t t y  acids  w e r e  signifi-  
can t ly  affected. The  diet  of 1 5 %  corn oil, v e r y  h igh  in l inoleate,  in-  
c reased  l inoleate in  lec i th in  and  cephalin,  bu t  oleate, also in  h i g h  con- 
cen t ra t ion  in  corn oil, w a s  r educed  by  f eed ing  th is  diet.  P a l m i t a t e  
w a s  decreased  w h e n  the  h i g h  corn oil diet  w a s  fed. Pe ta l  l iver  my-  
r i s t a t e  and  pahni to lea te  va lues  w e r e  5 to 10 t imes  as  h i g h  as  m a t e r n a l  
in  both leci thin and  cephal in .  Linoleie,  an  essent ia l  f a t t y  acid, w a s  
f a r  lower in  fe ta l  t h a n  in  m a t e r n a l  l ivers ,  i n d i c a t i n g  tha t  whi le  pla- 
centa l  t r a n s f e r  did  t a k e  place, i t  w a s  at  a l imtied ra te .  Pa lmi to l ea t e  
w a s  s igni f icant ly  r educed  w i t h  the  1 5 %  corn oil diet, i n d i c a t i n g  a 
s u p p r e s s i v e  effect of the  h igh  f a t  i n t ake  on i ts  syn thes i s ;  th i s  effect 
w a s  not  observed,  however ,  w i t h  the  high-level coconut oil diet.  
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E F F E C T  O F  A P O L Y U N S A T U R A T E D  D I E T  U P O N  A D I P O S E  
T I S S U E  F A T T Y  A C I D S  I N  Y O U N G  C O R O N A R Y  M A L E S  : 

A F I V E  Y E A R  C O H O R T  S T U D Y  
A. I.  Fleisehman, Thomas Hayton and M. 15. Bierenbaum 

Thi r ty - fou r  e lec t rocard iograph ica l ly  conf i rmed co rona ry  male  out- 
pa t ien ts ,  aged 20 to 50 years ,  w e r e  placed on a 3 0 %  of calor ies  f a t  
diet  for  per iods  up  to five years .  The  diets  con ta ined  1 4 . 1 %  of calor ies  
as  polyenoie f a t s  a n d  5 . 5 %  as s a t u r a t e d  fa t s .  D i e t a r y  adhe rence  w a s  
m o n i t o r e d  subjec t ive ly  by  a 24-hr  d i e t a r y  rcealI  a t  10-week i n t e r v a l s  
a n d  annua l ly  by  a one-week detai led food d ia ry .  Objec t ive  biochem- 
ical  m o n i t o r i n g  w a s  accompl i shed  by  gas- l iquid  c h r o m a t o g r a p h i c  as- 
s ay  of cons t i tuen t  f a t t y  ac ids  in  the  t r ig lyce r ides  a n d  s e r u m  f ree  f a t t y  
acids .  Adherence  w a s  good to excellent. Adipose  t i s sue  a s p i r a t i o n s  
w e r e  done annual ly .  The  m e n  w e r e  at ideal  w e i g h t  a t  the  s t a r t  a n d  
m a i n t a i n e d  ideal  w e i g h t  w i t h i n  5 %  d u r i n g  the  s tudy.  The  m e a n s  of 
observat ion ,  g r o u p e d  in 6-month  in tervals ,  could be fitted r ea sonab ly  
w+ell by  a s igmoid  curve .  F o r  app rox ima te ly  the  f irst  9 months ,  the  
m e a n  l inoleate r e m a i n e d  cons tan t  a t  1 0 . 9 % ,  a f t e r  which  i t  approxi -  

x - - 9  

6 
m a t e d  the  exp re s s ion :  y = 1 9 . 5  - -  8.7 (0 .4  ) w h e r e  "y"  is  the  adi-  
pose  t i s sue  t inoleate as  mole % of total  f a t t y  acids,  a n d  " ' x"  i s  t he  
t i m e  in months .  The  m a j o r  increase ,  a p p r o x i m a t e l y  5 0 % ,  in  ad ipose  
t i s sue  l inoleate occur red  be tween  12 and  18 months ,  w i t h  smal l  in- 
c reases  o c c u r r i n g  fo r  t he  r e m a i n i n g  42 months .  The  t u r n o v e r  t i m e  
is of the  o rde r  of 18 months .  F a t t y  ac id  de t e rmina t i ons  of adipose  
t i s sue  a re  va luable  in  epidemiological  s tudies  a n d  as  a mon i to r  of 
v e r y  long- term d ie t a ry  adherence ,  i f  we igh t  is  stable.  
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A L T E R A T I O N  O F  S A L M O N  F A T T Y  A C I D S  BY D I E T S  O F  

E N C H Y T R A E I D  A N D  T U B I P I C I D  W O R M S  
J. B. Saddler, H. M. Krueger, L J. Tinsley and R. R. Lowry  

Coho sa lmon w e r e  t a k e n  f r o m  the r i v e r  a n d  m a i n t a i n e d  for  21 days  
a n d  fed  diets of e n c h y t r a e i d  or  tubif ic id  w o r m s .  The  total  l ipid con- 
t en t  of the  e n c h y t r a e i d  w o r m s  w a s  4 . 2 % ,  of the  tubi f ic id  w o r m s  3 . 2 % ,  
of t he  r i v e r  sa lmon  2 . 8 % ,  of the  sa lmon  fed  enchy t r ae ids  6 . 0 % ,  a n d  of 
the  sa lmon fed  tubi f ie ids  3 . 4 % .  An  a l t e ra t ion  of the  f a t t y  ac id  com- 
pos i t ion  accompan ied  the  inc rease  in  ~otal l ipid content .  The  ra t io  of 

s a t u r a t e d  to u n s a t u r a t e d  f a t t y  ac ids  in  the  enehy t r ae ids  w a s  2 : 3  a n d  
in  s a lmon  fed enchy t r ae id s  also w a s  2 : 3 ;  however ,  in  tubi f ic ids  the  
r a t io  w a s  1 : 4  a n d  in sa lmon  fed  tubif ic ids  Lhe ra t io  i n c r e a s e d  to 1 : 3 .  
I n  sa lmon  fed  enchy t r ae ids  the  level of 1 4 : 0  w a s  107 m g  p e r  10 g 
whi le  the  level in  sa lmon fed  tubif ic ids  w a s  11 m g ;  the  enchy t r ae ids  
con ta ined  7 m g  of 1 4 : 0  a n d  the  tubif lc ids  con ta ined  14 m g  pe r  10 g. 

I n  cnchy t r ae id s  8 %  of the  total  f a t t y  acids  were  ¢~6 and  in  sa lmon 
fed  enchy t r ae ids  they  a v e r a g e d  2 5 % .  I n  the  tubi f ie ids  3 6 %  of the  
total f a t t y  ac ids  were  0J6 a n d  in sa lmon  fed  tubi f ic ids  they  a v e r a g e d  
2 5 % .  T h u s  w6 fa t ty  acids  w e r e  select ively a c c u m u l a t e d  in  the  sa lmon 
fed enehy t r ae ids  and  w e r e  select ively metabol ized in  the  sa lmon fed  
tubificids.  The  a m o u n t  of 2 2 : 6  p e r  10 g a v e r a g e d  1 9 - 2 1  m g  in  r i v e r  
salmon,  s t a r ve d  salmon, a n d  sa lmon  fed  tubif lc ids;  bu t  in  sa lmon fed  
enchy t r ae ids  w a s  only 9 rag. A p p a r e n t l y  diet  inf luences  the  incorpora -  
t ion of selected fa t ty  ac ids  in  sa lmon  whi le  the  sa lmon select ively me- 
tabolizes ce r t a in  acids  to meet  i ts  r equ i r emen t s .  

81 
L I V E R  A-ND P L A S M A  P H O S P H O L I P I D  T U R N O V E R  D U R I N G  

H E P A T I C  T R I G L Y C E R I D E  A C C U M U L A T I O N  
C. A. Olmsted 

Total  l ive r  l ip ids  i nc r ea se  in  female  r a t s  f r o m  6 - 2 4  h r  a f t e r  admin-  
i s t r a t i on  of dl-ethionine [Ohnsted,  C.A. 1955 Fed.  P rec .  14, 1212.]  
whi le  l iver  phosphol ip ids  ( P L )  show little or  no change,  a n d  s e r u m  P L  
decrease.  Rees  and  Scho t l ande r  [ P r e c .  Roy.  Soc. 157, 517 ( 1 9 6 3 ) ]  
conf i rm these f ind ings  a n d  show addi t ional ly  tha t  s e r u m  N E F A  in- 
creases  in  both male  and  female  r a t s  a t  6, 13, and  24 hr .  The  da ta  
of the  p re sen t  s tudy  show tha t  e th ion ine  decreases  syn thes i s  of p l a sma  
and  l iver  P L  as  m e a s u r e d  by  the  incorpora t ion  of i n t r a v e n o u s  
Natt2Ps~Ot.  The t u r n o v e r  of p l a s m a  P L  in male  and  female  ra t s ,  
and  the  d i s a p p e a r a n c e  of na t ive ,  labeled p l a sma  P L  f r o m  the p l a sma  
of normal ,  and  depancrea tec tomized  dogs a re  both m a r k e d l y  decreased  
by  ethionine.  H o w e v e r ,  as ind ica ted  by re la t ive  specific ac t iv i ty  of 
p l a sma  and  l iver  P L ,  an  i n c r e a s e d  exchange  of phosphol ip ids  be tween  
l iver  a n d  p l a s m a  occurs  u n d e r  these  condit ions.  Therefore ,  the  d a t a  
sugge s t  an  ac t ive  role of phosphol ip id  t r a n s p o r t  d u r i n g  hepa t ic  t r iglyc-  
er ide  accumula t ion .  The  possible  re la t ionsh ip  of these  f ind ings  to the  
t r ig lyce r ide  cycle i nvo lv ing  s e r u m  N E F A  tu rnover ,  a n d  the  role of 
phosphol ip ids  in  low-densi ty  l ipoprote in  f o r m a t i o n  a n d  re lease  by  the  
l iver  is to be d iscussed.  
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T H E  P H O S P H O L I P I D S  O F  P L A S M A  P R O M  V A R I O U S  
M A M M A L I A N  S P E C I E S  

G. J. Nelson 
The  p l a s m a  phosphol ip ids  in  severa l  common m a m m a l i a n  species, 

i nc lud ing  ra t ,  rabbi t ,  pig,  dog, horse,  sheep, cow, goat,  cat, and  g u i n e a  
pig,  w e r e  analyzed u s i n g  c h r o m a t o g r a p h i c  a n d  spec t ropho tomet r i c  pro- 
cedures .  L i p i d s  w e r e  ex t r ac ted  f r o m  the p l a s m a  w i t h  chloroform- 
methanol ,  2 to I ,  v / v ,  a n d  f reed  of nonl ip id  m a t e r i a l  by  p a s s a g e  
t h r o u g h  a Sephadex  column.  The  phosphol ip ids  w e r e  s e p a r a t e d  by 
2-d imensional  th in- layer  c h r o m a t o g r a p h y  ( T L C )  u s i n g  Sil ica Gel H R  
to which  w a s  added  1 0 %  MgSi02 .  Spots  w e r e  ident i f ied  by  v a r i o u s  
s p r a y  r e a g e n t s  ( c h a r r i n g ,  I s  vapor ,  n i n h y d r i n ,  D r a g e n d o r f f ' s )  and  
also i n f r a r e d  spect roscopy of the  l ipids  a f t e r  collect ing the  spot  f r o m  
the  T L C  plate  a n d  f r e e i n g  the  l ip id  f r o m  the  absorbent .  P h o s p h o r u s  
ana lyses  w e r e  p e r f o r m e d  di rec t ly  on spots,  v i sua l ized  by  c h a r r i n g  
( su l fu r i c  ac id-d ichromate  s p r a y  r e a g e n t ) ,  wh ich  w e r e  s c r a ped  off the  
T L C  plate  d i rec t ly  into the  color deve lopment  tubes  w i thou t  r e m o v i n g  
the  absorbent .  

The phosphol ip id  d i s t r ibu t ion  in  all species w a s  s imi la r .  Lec i th in ,  
lysolecithin,  a n d  sph ingomye l in  w e r e  detected in  the  p l a sma  of all spe- 
cies, a n d  accounted  for  m o r e  t h a n  9 5 %  of the  phesphol ip id  content  
in  most  species '  p lasma .  Lec i th in ,  w i thou t  exception,  w a s  the  m a j o r  
phosphol ip id  in  the  p l a s m a  of these  a n ima l s  (80  to 8 0 %  of the  total  
phosphol ip id)  a n d  th is  is p a r t i c u l a r l y  i n t e r e s t i n g  in  the  case  of ru-  
m i n a n t s  because  these an ima l s  h a v e  little or  no leci th in  in  the i r  
e ry throcytes .  The  lysoleci thin a n d  sph ingomye l in  content  of t h e  p l a sma  
phosphol ip id  in  these  species  r a n g e d  be tween  5 a n d  2 0 %  fo r  both 
componnds .  

Phospha t i dy l  e thano lamine  a n d  i ts  p l a sma logen  ana logue  a n d  phos- 
pha t idy l  inositol  were  the  only ac id ic  phosphol ip ids  commonly  found  
in the  p l a s m a ;  combined,  they  usua l ly  were  less t h a n  5 %  of total 
p l a sma  phosphol ipids .  G u i n e a  p ig  p l a sma  w a s  the  only except ion to 
th i s  obse rva t ion ;  a lmost  2 0 %  of i t s  total  phosphol ip ids  w e r e  acidic  
forms ,  m a i n l y  phospha t idy l  e thano lamine .  Phospha t i dy l  se r ine  w a s  de- 
tected in  only t r ace  a m o u n t s  a n d  in  only a f ew species.  
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M U S C L E  L I P I D S  O F  V E R T E B R A T E S  A N D  I N V E R T E B R A T E S  
Gerald Simon, George Rouser  and Gone Kvitchevsky 

B e c a u s e  the  I ipids  of mnsc le  h a v e  not  been s tud ied  as  ex tens ive ly  
as  the  l ipids  of o ther  o rgans ,  a sys t ema t i c  i n v e s t i g a t i o n  of l ipids  of 
th is  i m p o r t a n t  o r g a n  in d i f fe ren t  species  w a s  begun .  I n i t i a l  chroma-  
t o g r a p h i c  s tud ies  revea led  severa l  i n t e r e s t i n g  f e a t u r e s :  1) H u m a n ,  ra t ,  
a n d  mouse  muscles  h a v e  a v e r y  h i g h  neu t r a l  l ipid content .  2)  E tha -  
no lamine  a n d  choline phosphog lyce r ides  a re  the  mos t  a b u n d a n t  phos- 
phol ip ids  of both ve r t eb ra t e s  a n d  inve r t eb ra t e s .  3 )  V e r t e b r a t e s  a n d  
some i nve r t e b r a t e s  con ta in  sph ingomye l in  bu t  in  some i n v e r t e b r a t e s  
th i s  l ipid is absent .  5)  N e w  l ipid classes w e r e  found  in h u m a n ,  ra t ,  
abalone,  scallop and  sea  u r c h i n  muscles .  The  q u a n t i t a t i v e  d i s t r ibu t ion  
of phosphol ip ids  and  some cha rac t e r i s t i c s  of severa l  n e w  Upids will 
be p resen ted .  
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P R E C I S I O N  A N D  A C C U R A C Y  O F  GLC A N A L Y S I S  O F  

F A T T Y  A C I D S  
8. F. Herb 

The resu l t s  of gas- l iquid  c h r o m a t o g r a p h i c  ana lyses  f r o m  approxi-  
mate ly  fo r ty  collaborators, of the  A O C S  Smalley a n d  I n s t r u m e n t a l  Tech- 
n iques  Gas  C h r o m a t o g r a p h y  Subcommi t t ees  a re  evalua ted .  P rec i s ion  
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be tween  the  col laborators  a n d  the  a c c u r a c y  of the  ana lyses  of f o u r  
methyl  es te r  m i x t u r e s  a n d  two vegetable  oils will  be discussed.  
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T H E  G A S  C H R O M A T O G R A P H Y  OF F A T T Y  A C I D S  A N D  

D E R I V A T I V E S  U S I N G  N E W  L I Q U I D  P H A S E S  
L. D. Metcal/e, E. J. Martin and A. A. Schmitz 

The g a s  c h r o m a t o g r a p h y  of f a t t y  acids  and  de r iva t i ve s  h a s  become 
stabi l ized in  recen t  yea rs .  H o w e v e r ,  the  s ea rch  for  l iquid phases  t h a t  
can  g ive  be t te r  or special ized s epa ra t i ons  h a s  cont inued.  A n u m b e r  
of n e w  l iquid p h a s e s  h a v e  been tes ted for  separatino" f a t t y  acids,  esters ,  
f a t ty  amines ,  ni tr i les ,  a n d  other  f a t t y  de r iva t ives .  A m o n g  these  have  
been cyanoethylsucrose ,  cyanoethy!  s t a rch  a n d  cat ionic  s u r f a c t a n t -  
t r ea ted  polyesters .  

A n e w  concept  of column technology we call " p e r m a n e n t  l iquid  
p h a s e s "  has  been explored.  This  la t te r  idea  consis ts  of chemical ly  
b i n d i n g  the  o rgan i c  phase  to i n o r g a n i c  suppor t .  Polyesters ,  acryloni-  
trile,  a n d  other  o r g a n i c  m a t e r i a l s  h a v e  been r eac t ed  w i t h  Celite and  
other  i n o r g a n i c  compounds .  The  r e su l t i ng  co lumn p a c k i n g s  h a v e  been 
used  to s e p a r a t e  f a t t y  compounds .  These  " p e r m a n e n t  l iquid  p h a s e "  
columns exhibi t  u n i q u e  proper t ies .  

86 
G A S - L I Q U I D  C H R O M A T O G R A P H Y  OF T R I G L Y C E R I D E  

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

Carter Litchfield, 1~. D. Harlow and Raymond Rciser 

B y  cr i t ica l ly  select ing o p t i m u m  o p e r a t i n g  condit ions,  q u a n t i t a t i v e  
gas- l iquid  c h r o m a t o g r a p h y  (CvLC) of t r ig lyce r ides  has  been extended 
to n a t u r a l  f a t s  c o n t a i n i n g  both odd and  even  carbon  n u m b e r  f a t t y  
acdis .  GLC ana lys i s  of t r ig lyce r ides  on a 1.83 m glass  column con- 
t a i n i n g  3 . 0 %  JXI~ si l icone on 1 0 0 / 1 2 0  m e s h  Gas -Ohrom Q resolved 
t r i g lyee r ide  molecules d i f f e r ing  by  only one ca rbon  number .  The  column 
t e m p e r a t u r e  w a s  p r o g r a m m e d  f r o m  210 to 375C at  4 . 0 C / r a i n  w i t h  
100 m l / m i n  he l ium c a r r i e r  gas .  O p e r a t i n g  t e m p e r a t u r e s  to 375C 
r e q u i r e d  a special  K o v a r  glass-to-metal  seal a t  each end of the  column.  
P e a k  resolu t ion  w a s  s ign i f i can t ly  i m p r o v e d  by  h y d r o g e n a t i n g  each tri-  
g lycer ide  sample  p r io r  to GLC analys is .  

The  t r ig lycer ides  of f o u r  fish oils (mullet,  tuna ,  menhaden ,  a n d  
p i l cha rd )  a n d  one seed f a t  (Acanthosyris spinescens) c o n t a i n i n g  va r i -  
ous a m o u n t s  of odd ca rbon  n u m b e r  f a t t y  ac ids  were  ana lyzed  by  th i s  
t echn ique .  The  method  w a s  also usefu l  fo r  def in ing  the  t r i g lyee r lde  
composi t ion of the  eyclopentene f a t t y  ac id  oil f r o m  Hydnocarpus 
wightiana seeds.  The  ca rbon  n u m b e r  d i s t r ibu t ion  of t r ig lyce r ides  in  
each f a t  w a s  quan t i t a t i ve ly  de te rmined .  
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A N A L Y S I S  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  OF F A T T Y  
A L C O H O L S ,  H Y D R O C A R B O N S  A N D  M E T H Y L  E S T E R S  F R O M  

S E L E C T I V E  H Y D R O G E N O L Y S I S  O F  T A L L O W  E S T E R S  
G. D. Lee, R.  S. Klonowstoi, G. A. Ayer  and T. W. Findley 

~ i x t u r e s  of alcohols, h y d r o c a r b o n s  a n d  methy l  es ters  p r e d o m i n a n t l y  
in  the  C 1 4 : 0 ,  C16 :0 ,  C 1 8 : 0  and  C 1 8 : 1  r a n g e  w e r e  an t i c ipa t ed  as  
r eac t ion  p roduc t s  f r o m  selective hydrogenolys i s  of a n i m a l  f a t s  to pro-  
d u c e  f a t t y  alcohols r e t a i n i n g  u n s a t n r a t i o n .  

The  use  of gas- l iquid  c h r o m a t o g r a p h y  t echn iques  to analyze  the  re- 
su l t ing  m i x t u r e s  w a s  f o u n d  to be feasible.  P r e l i m i n a r y  i n v e s t i g a t i o n s  
for  es tab l i sh ing  th i s  invo lved  the  use  of w e i g h e d  k n o w n  m i x t u r e s  of 
C 1 4 : 0 ,  C 1 6 : 0  a n d  C 1 8 : 0  compounds  of each class. Th i s  w a s  para l -  
leled by  cor re la t ing  r e t en t ion  t imes  of hydroca rbons ,  es ters  a n d  alco- 
hols h a v i n g  the  s a m e  ca rbon  cha in  length.  The  mos t  s a t i s f ac to r y  col- 
u m n  w a s  f o u n d  to be a cyanoethylene  suec ina te  polyester  on an  
ac id -washed  Chromosorb.  Mul t i s t age  co lumns  composed of mixed  pack-  
ings  also w e r e  inves t iga ted .  Three - s t age  t e m p e r a t u r e  p r o g r a m m i n g  of 
the  co lumn w a s  found  to be r e q u i r e d  for  a complete resolu t ion  of the  
des i red  components .  The  r e s u l t i n g  basel ine  sh i f t  on t e m p e r a t u r e  pro-  
g r a m m i n g  w a s  m i n i m i z e d  to p r e v e n t  quan t i t a t i ve  i n t e r f e r ence  by  the  
des ign  a n d  f ab r i ca t i on  of a p rec i s ion-matched  co lumn whe re  requ i red .  
H y d r o g e n - f l a m e  detect ion of the  dual  type  w a s  selected. An  addi t ional  
r e q u i r e m e n t  w a s  the  resolu t ion  of m i x t u r e s  also con t a in ing  methyl  
oleate a n d  oleyl alcohol. 

Accompl i shmen t  of acceptable  resolut ion of t he  bas ic  components  
of the  ~:eaction m i x t u r e s  r evea led  imprope r  quan t i t a t i ve  effects on the  
p a r t  of the  alcohols. Cor rec t ions  for  the  alcohols f r o m  the  r a w  quan-  
t i t a t ive  d a t a  were  calculated.  These  correc t ion  fac to r s  r a n g e d  f r o m  
a m i n o r  n a t u r e  for  the  C 1 4 : 0  alcohol, to m a j o r  for  the  C 1 8 : 0 .  These  
n o n q u a n t i t a t i v e  p h e n o m e n a  w e r e  shown to be not  a func t i on  of the  
hydrogen- f l ame  detector.  Use  of i n t e rna l  s t a n d a r d s  showed  the  pres-  
ence of n o n c h r o m a t o g r a p h a b l e  ma te r i a l  in  some reac t ion  mix tu re s .  

- - 8 8 -  
P R E P A R A T I O N  A N D  A N A L Y S I S  OF S I L Y L  E T H E R  

D E R I V A T I V E S  
W. R.  ~upina and Nicholas PeIick 

Severa l  types  of s i ly la t ing  r e a g e n t s  w e r e  eva lua ted  for  the  p repa-  
r a t i on  of s i l y l  e ther  d e r i v a t i v e s  of po la r  biochemicals .  P a t t y  acids,  
pa r t i a l  g lycer ides ,  s t e r o l s ,  o ther  i m p o r t a n t  l ipids  and  s u g a r s  will  be 
d i scussed .  Th i s  p a p e r  will  p r e sen t  i n f o r m a t i o n  on the  chemical  re- 
ac t ions  of the  v a r i o u s  r e a g e n t s  and  the i r  use  in  a n a l y s i s  in  chroma-  
t og raphy .  Both  gas-  a n d  th in- layer  c h r o m a t o g r a p h y  w e r e  used  to 
s t udy  the  effect iveness  of the  reag.ents  in  p r e p a r i n g  the  silyl der iva-  
t ives .  Re ten t ion  da ta  for  the  v a r i o u s  d e r i v a t i v e s  i n c l u d i n g  dimethyl-  
silyl a n d  t r imethyls i ly l  e the r s  h a v e  been tabula ted .  The  silyl e ther  
de r iva t i ve s  in  some cases  a re  eluted la ter  t h a n  the  f ree  compounds ,  
bu t  p e a k  s y m m e t r y  is  be t ter .  

- -  89 - -  
T H E  D I R E C T  C O N V E R S I O N  O F  2 , 4 - D I N I T R O P H E N Y L H Y D R A Z O N E  

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

A N A L Y S I S  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  
M. M. E. MetwalIy, C. H.  Amundsen and T. Richardson 

A method  h a s  been developed for  the  convers ion  of 2,4 d in i t rophenyl -  
h y d r a z o n e  (2,4 D N F )  d e r i v a t i v e s  of a ldehydes  a n d  ke tones  to dithio- 
acetals  a n d  di th ioketa]s  fo r  subsequen t  ana lys i s  by  gas- l iquid  chroma-  
t o g r a p h y  ( G L C ) .  The  convers ion  w a s  accomnl i shed  by  u s i n g  1,2 
e thanedi th io l  a n d  boron  t r i f luor ide  e thera te  (BE3) .  

The  2 ,4  D N P  d e r i v a t i v e  of the  a ldehyde or  ke tone  w a s  d isso lved  i n  
a m i n i m u m  a m o u n t  of chloroform,  a n d  1,2 e thanedi th io t  a n d  B F a  w e r e  

added.  The m i x t u r e  w a s  h e a t e d  to 125C fo r  2 hr ,  or  for shorter  
t imes  at  h i g h e r  t e m p e r a t u r e s .  A f t e r  cooling, the  r e a c t i o n  m i x t u r e  
w a s  w a s h e d  w i t h  a lkal i  a n d  ex t rac ted  w i t h  pen tane .  Yields w e r e  de- 
t e r m i n e d  by  G L C  u s i n g  a 1 0 %  F F A P  column.  The  di th ioaeeta ls  a n d  
the  d i th ioke ta l s  c h r o m a t o g r a p h e d  wi thou t  a n y  obse~wed decomposi t ion.  

The  whole  spec t rum of monoca rbony l  de r iva t i ve s  f r o m  acetone  tO 
2-nonadecanone  and  f r o m  ace ta ldehyde  to pa lmi ta ldehyde  can b e  chro- 
m a t o g r a p h e d  u s i n g  t e m p e r a t u r e  p r o g r a m e d  GLC.  Yields  of over  9 0 %  
were  ob ta ined  f r o m  the 2,4 D N P  de r iva t i ve s  of 2-octanone and  palmit-  
aldehyde.  Sl ight ly lower  yields w e r e  obta ined f r o m  the  2,4 D N P  de- 
r ivat ives  of aceta ldehyde a n d  acetone.  Some ex t r aneous  peaks  w e r e  
observed in the  e h r o m a t o g r a m s ,  bu t  they  did  not  i n t e r f e r e  wi th  yield 
de t e rmina t ions .  

Addi t iona l  i nves t iga t ions  a re  be ing  conducted  on ob ta in ing  quan-  
t i t a t ive  yields  f r o m  shor t  cha in  2,4 D N P  der iva t ives ,  e l imina t ing  ex- 
t r a n e o u s  G L C  peaks ,  and  c h a r a c t e r i z i n g  the  d e r i v a t i v e s  formed f r o m  
the 2,4 D N P  de r iva t ives  of d ica rbony l s  a n d  u n s a t u r a t e d  carbonyls .  

9 0 - -  
A N A L Y S I S  F O R  G E O M E T R I C A L  A N D  P O S I T I O N A L  I S O M E R S  OF 

F A T T Y  A C I D S  I N  P A R T I A L L Y  H Y D R O G E N A T E D  F A T S  
C. R.  ~eholfield, V. L. Davison and H. J. Dutton 

A l iquid  c h r o m a t o g r a p h i c  p rocedure  for  f r a c t i ona t i on  and  ana lys i s  
of methyl  e s te r s  f r o m  fa t s  w a s  developed. P i r s t ,  e s t e r s  a re  s epa ra t ed  
by  l iquid c h r o m a t o g r a p h y  on a pa r t i a l ly  vu lcan ized  rubbe r  column 
into t r ienoate ,  dienoate,  monoenoa te -pa lmi ta te  and  s t ea ra t e  f rac t ions .  
The  monoenoa te -pa lmi ta te  f r ac t i on  i s  s epa ra t ed  by  l iquid chromatog-  
r a p h y  on a s i lve r - sa tu ra ted  ca t ion  exchange  r e s in  into palmita te ,  
trans monoenoa te  and  via monoenoa te  f rac t ions .  Double  bond  posi- 
t ions  in  trans and  cis monoenoa tes  a re  located by  ozonization and  
gas  c h r o m a t o g r a p h y  of f r a g m e n t s .  Th i s  s epa ra t i on  p rocedure  requ i res  
less t ime  a n d  uses  s imple r  a p p a r a t u s  wi th  smal le r  samples  t h a n  a 
p rev ious ly  descr ibed  method  based  on c o u n t e r c u r r e n t  d is t r ibut ion .  
D a t a  f r o m  ana ly se s  of two l iqu id  oils and  f o u r  s h o r t e n i n g s  a re  pre- 
sented, cis-Monoenoates f rom l iqu id  oils had about  8 0 %  of the double 
bonds  in the  9-position. These  f r m n  sho r t en ing  h a d  73 to 7 7 %  in the  
9-position. I n  all-trans monoenoa tes  double bonds  w e r e  widely scat- 
te red  wi th  m a x i m a  at the  10- a n d  l l -pos i t ions .  

I n f r a r e d  ana lyses  ind ica ted  5 - 1 2 %  trans in  l iquid oils and  1 7 -  
2 9 %  in shor ten ings .  Monoenoate  f r ac t ions  f r o m  l iquid  oils conta ined  
7 - 2 0 %  trans a n d  dienoate  f rac t ions ,  6 - 1 1 % .  These  same f r ac t ions  
f r o m  s h o r t e n i n g s  conta ined  2 6 - 3 5 %  trans a n d  10 3 4 % ,  respectively.  

- - 9 1  - -  
D E T E R M I N A T I O N  OF P E T R O S E L I N I C  A C i D  B Y  

M I C R O R E A C T O R  C H R O M A T O G R A P H Y  
E. Kleiman, V. L. Davison, F. R. Earle and H. J. Dutton 

The microreactor-ozonolys is  technique,  developed to locate double 
bonds in  f a t t y  acids,  w a s  appl ied  to the  q u a n t i t a t i v e  de te rmina t ion  
of the  re la t ive  a m o u n t s  of pet rosel in ic  and  oleic ac ids  in  vegetable  
oils. W h e n  the  technique  w a s  tes ted on ester  m i x t u r e s  of k n o w n  com- 
posit ion,  resu l t s  were  excellent. Compar i son  of d a t a  on es ters  f r o m  
seven  Umbel l i f e rae  o i l s  ana lyzed  by ano the r  newly  dev i sed  procedure ,  
which ut i l izes  th in- layer  c h r o m a t o g r a p b y  followed by  gas- l iquid chro- 
m a t o g r a p h y  or  u l t rav io le t  spec t rophotometry ,  shows  good a g r e e m e n t  
between the  two methods .  The  speed and  accu racy  of the  mic ro reac to r  
technique  p e r m i t t e d  ana lys i s  of n u m e r o u s  oils of the  Umbel l i ferae ,  five 
oils of the  Ara l iaceae ,  and  a f ew f r o m  other  fami l ies .  

- - 9 2 - -  
G A S  L I Q U I D  C H R O M A T O G R A P H Y  OF T H E  T R I M E T H Y L S I L Y L  

D E R I V A T I V E S  OF S U G A R  P H O S P H A T E S  
M. W.  Huvst, C. G. Huggins and J. G. Hamilton 

Silylat ion of severa l  hexose phospha tes  w a s  accompl ished  by the  use  
of B i s  ( t r i -methyls i ly l )  ace tamide  ( B S A ) .  The compounds  were  con- 
ve r ted  to f ree  acids  by  add i t ion  of 1.0 N HC1 and  evapora t ed  to dry-  
ness.  Af t e r  add i t ion  of B S A  the  samples  were  hea ted  to 60C for  1 
h r  in  sealed tubes  a n d  the  excess  B S A  w a s  evapo r a t ed  wi th  a s t r e a m  
of N2 at  topoi  t e m p e r a t u r e .  The  samples  were  dissolved in acetone a n d  
ana lys i s  w a s  p e r f o r m e d  on an  A e r o g r a p h  200 gas- l iquid  c h r oma tog raph  
u s i n g  a 5 f t  X l~ in. g lass  co lumn packed  w i t h  3 %  OV-1 on Chromo- 
sorb  G. The  effluent w a s  sp : i t  1 : 1  a n d  detected w i t h  a f lame ioniza- 
t ion detector  a n d  a t he r mion i e  de tec tor  ( p h o s p h o r u s ) .  Mala th ion  w a s  
used to eva lua te  the  p e r f o r m a n c e  of the  phosphorus  detector.  Methyl  
es ters  of f a t t y  acids  g a v e  no r e sponse  in  the phosphorus  detector whi le  
the  silyl de r i va t i ve  of inosi tol  PO~ and  glucose-6-PO4 g a v e  a response  
in  both detectors .  At  a column t e m p e r a t u r e  of 220C inositol  POd g a v e  
two p e a k s  a t  re ten t ion  t imes  of 11.0 and  13.3 min  a n d  glucose-6-P04 
g a v e  a m a j o r  p e a k  at  15.0 m i n  re ten t ion  t ime. The  s y m m e t r y  of the  
peaks  s u g g e s t  t ha t  o ther  biologically i m p o r t a n t  phospha tes  m a y  be 
amenab le  to the  f o r m a t i o n  of t r imethyls i ly i  es ters  by this  technique.  

93 
T H E  M E T A B O L I C  C O N S E Q U E N C E S  OF T H E  C O N T R O L  OF 

L O N G - C H A I N  F A T T Y  A C I D  O X I D A T I O N  B Y  C A R N I T I N E  
I.  B.  Fritz 

C a r n i t i n e  is involved in t r ans loca t ion  of f a t t y  acyl  g roups  across  
m i t e c hond r i a l  b a r r i e r s  which  a re  impermeab le  to acyl  CoA but  no t  to 
aey lea rn i t ine  der iva t ives .  The  si te  of long-chain f a t ty  acid ac t iva t ion  
is of ten  func t iona l ly  s epa ra t ed  f r o m  the site of f a t ty  acid  oxidation,  
a n d  the  ra te - l imi t ing  step for  fa t ty  ac id  ox ida t ion  u n d e r  cer ta in  con- 
di t ions  m a y  be t h e  r a t e  of f a t t y  acyl  g roup  t r ans loca t ion  media ted  by 
¢a rn i t ine  p a l m i t y l t r a n s f e r a s e .  P a r t  of the  evidence  suppo r t i ng  th is  
hypothes i s  has  been p rev ious ly  r ev i ewed  [ A dvan .  L i p i d  Res., 1, 286 
( 1 9 6 3 ) ] .  More  recen t  ev idence  will be p resen ted  which  s t r eng thens  
th is  v iewpoin t .  

Since e a r n i t i n e  and  the  long-cha in  acy l t r an s f e r a se  sys tem appea r  to 
have  the  po ten t ia l  for  cont ro l l ing  the  r a t e  of long-chain  f a t ty  acid oxida-  
tion, i t  becomes of in te res t  to e x a m i n e  effects of e a r n i t i n e  on other  meta-  
bolic p a r a m e t e r s  k n o w n  to be in f luenced  by a l tered r a t e s  of fa t ty  acid  
de g r a da t i on .  I t  is gen t ra l ly  recognized  tha t  i nc reased  fa t ty  acid  oxida- 
t ion is assoc ia ted  w i t h  i nc reased  r a t e s  of ke togenes i s  and  gluconeogenesis ,  
but  w i th  dec reased  r a t e  of f a t t y  ac id  synthes i s  [Phys io l .  Rev.  41, 52 
( 1 9 6 1 ) ;  P r e c .  Roy.  Soc. Ser ies  B, 159, 545 ( 1 9 6 4 ) ;  J .  Biol. Chem. 
241, 2523 ( 1 9 6 6 ) ] .  Ev idence  will  be p resen ted  tha t  ca rn i t i ne  increases  
not  only f a t t y  acid  ox ida t ion  bu t  also ke togenes i s  and  gluconeogenesis .  
I n  addi t ion,  d a t a  will be r e v i e w e d  d e m o n s t r a t i n g  tha t  long-chain  acyl- 
ea rn i t i ne  d e r i v a t i v e s  are  capable  of e n h a n c i n g  both f a t t y  acid synthes is  
ac t iv i ty  in  complex sys tems  a n d  acetyl  CoA carboxylase  ac t iv i ty  in  par -  
t ial ly pur i f ied  sys tems.  The  possible  physiological  s ign i f icance  of long- 
cha in  acy l ca rn i t i ne  in t e rac t ions  w i t h  enzymes  which  a re  inhibi ted by 
acyl C o A  de r iva t i ve s  will  be d iscussed .  An hypothes i s  conce rn ing  the  

[ 3 6 A  J. AM,.0~L C E E ~ S '  SOC.," "MARe~ ~967 (VoL.: 44) 



possible regulatory role of the earnit ine palmityltransferase system in: 
different physiological states will be presented. A functional role for 
carnit ine acetyltransferase in fatty acid metabolism will also be discussed 
in relation to the possbile existence of two metabolically distinct intra- 
mitochondrial acetyl CoA pools. 

- -  9 4 - -  
I N H I B I T I O N  OF THE LONG CHAIN ACYL CoA-CARNITINE 

A C Y L T R A N S F E R A S E  B Y  H Y P O G L Y C I N  (~ , -a-AMINO-~-  
M E T H Y L E N E C Y C L O P R O P A N E P R O P I O N I C  A C I D )  

R. Bressler and M. Entman 

"Vomit ing Sickness" is a disease which occurs in J ama ica  and has 
been attributed to the ingestion of the unripe frui t  of the tropical plant 
Blighia sapida (ackee f ru i t ) .  The toxic illness is characterized by hy- 
pog.lycemic convulsions and coma. The toxic agent was found to be a plant 
amino acid, hypoglycin (L-a-amino-fLmethylenecyclopropanepropionic 
acid) which was only active in vivo. The compound undergoes transami- 
nation and oxidative decarboxylation in the liver to yield methylcnecy- 
clopropaneaeetie acid, which is active in vivo or in vitro. The degrada- 
tion compound was found by yon Holt to decrease the oxidation of 
palmitate, but not of octanoate, and cause hypoglycemia. Because of 
these effects on long- but not short-chain fat ty acid oxidation we under- 
took a study of the effect of hypoglycin on the long-chain acyi CoA- 
carnit ine acyltransferase. This enzyme has been shown to be the rate- 
l imiting step in long-chain fat ty acid oxidation. 

In t ravenous  administrat ion of hypoglycin to mice resulted in marked 
hypoglycemia, which was preceded by a decrease in palmitate oxidation 
in myocardial homogenatcs from the treated animals. The homogenates 
from the toxin-treated animals showed normal rates of glucose and hexa- 
noate oxidation. Palmityl CoA-carnitine acyltransferase activity was 
markedly depressed. The addition of carnit ine to myocardial homogenates 
of toxin-treated animals restored both the depressed palmitate oxidation 
and the palmityl CoA-carnitine acyltransferase activity to normal levels. 
The administrat ion of carnit ine to hypoglycin-treated mice prevented the 
decreases in myocardial pahnitate oxidation, palmityl Cok-carnit ine acyl- 
t ransferase activity, and the hypoglycemia. The data suggest  that  by- 
poglycin administrat ion results in an inhibition of the rate-limiting en- 
zymatic step in long-chain fatty acid oxdation, which can be reversed 
by carnitine. 

~ 9 5  - -  
OXIDATION OF LONG-CHAIN F A T T Y  A C I D S  B Y  R A T  LIVER 

MITOCHONDRIA 
D. M. Gibson 

The  initial step in the oxidation of a long-chain fatty acid by mito- 
Chondria is the formation of an acyl CoA ester. I n  recent studies of 
Rossi, G a h i g n a ,  and Gibson three separate acyl CoA synthetase sites 
have been identified in ra t  liver mitochondria. I f  the ATP which is 
initially present  in isolated mitocho~dria is depleted by pretreatment  
with dinitrophenol ( D N P ) ,  external ATP will initiate fat ty  acid oxida- 
tion provided that either carnit ine or oligomycin is added concurrently. 
The acyl CoA synthetase which is the s tar t ing point for the carnitine- 
dependent route of fatty acid oxidation is not inhibited by atractylate. 
However the oligomycin-dependent pa thway is blocked by atractylate. 
The observation that no carnit ine is required for the fat ty acid oxidation 
initiated by A T P  and oligomycin suggests that a second acyl ~oA syn- 
thetase site exists within the outer mitochondrial membrane.  01igomycin 
blocks DNP-indueed ATP-ase thereby permit t ing ATP (and fat ty acids) 
to pass inside. 

In  phosphate-free media fatty acids are oxidized by DNP-trea ted  mito- 
chondria in the absence of added ATP,  carnitine, or oligomycin. T h i s  
DNP-insensi t ive route probably relies on the GTP-speciflc fatty acyl 
CoA synthetase which has recently been purified f rom mitochondria. 
Long-chain acyl CoA formation by the isolated enzyme is inhibited by 
ortbophasphate. 
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CONTROL OF FATTY ACID B I O S Y N T H E S I S  
P. R. Vagelos, ,~. W.  Alberta, John Elovson, 

A. R. Larrabee and D. F. Silbert 

Acyl carrier  protein (ACP)  plays a central role in all enzymatic sys- 
tems that synthesize fat ty acids de nero. This conjugated protein contains 
a prosthetic group, 4'-phosphopantethelne, to which all the biosynthetic 
intermediates are linked through a thioester bond. Although the peptide 
structure of ACP is important  in determining the activity of the acyl- 
ACP derivatives with variems enzymes, presence of the prosthetic group 
ultimately determines whether ACP will be active or inactive within a 
cell. 

The biological control of the concentration of holoACP has been studied 
in Escherichia coll. The concentration of the holoACP is r igidly con- 
trolled in these cells. Two enzymes have been discovered which might  
govern the concentration of ACP in the cell. One of these, ACP hydrolase 
(ACPase) ,  catalyzes the specific hydrolysis of ACP to yield apoACP 
and the prosthetic group, 4'-phosphopantetheine. A second enzyme, ACP 
sy~thetase, catalyzes the t ransfer  of 4'-phosphopantetheine from CoA to 
apoACP to yield biologically active holoACP. 

Another approach to the study of the control of fa t ty  acid biosynthesis 
is through classical biochemical genetics. Mutants of E. cell are being 
selected which have a specific requirement  for long-chain fatty acids for 
growth. One such fa t ty  acid biosynthetic mutan t  reunites unsatura ted  
fat ty acids. In  vivo and in vitro experiments have indicated that  this 
mutant  is unable to synthesize unsa tura ted  fat ty acids. Such mutants  
can be utilized to study the factors determining characterist ic cellular 
fatty acid composition and perhaps to gain some insight into the physio- 
logical function of fatty acids. 
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F A T T Y  A C I D  S Y N T H E T A S E S  F R O M  A V I A N  A N D  

MAMMALIAN L I V E R  
J. W. Porter, D. N. Burton,  P. H.  W. B~tterworth,  A. G. Haavik, 

E. J.  Jaceb and J. E. Nixon 

The isolation of the pigeon liver fat ty acid synthetase system as a 
stable mnltienzyme complex (mol wt  450,000) is well documented [Hsu,  
Wasson and Porter ,  J.  Biol. Chem, 240, 3746 (1965) ] .  A second sol- 
uble animal fat ty acid synthetase (obtained from ra t  l iver) has now 
been isolated as a homogeneous multienzyme complex and the latter has 
been stabilized in a buffer of high ionic strength containing 0.01 M re- 
duced thiol (dithi0threitol).  P r e l i m i n a r y  studies on the properties of 
the ra t  liver system indicate that they are similar  to those of the pigeon 
liver fatty acid synthetase. The molecular weight and the fatty: acid 
synthesizing activity are of the same order and neither system requires 
flavin. Fur ther  studies with the pigeon liver fat ty  acid synthetase have 
demonstrated its dissociation into a t  least seven major  peptide subunlts. 

This result is obtained by treatment of the complex with a mixture  of 
phenol, acetic acid and urea, and subsequent electrophoresis on poly- 
acrylamide gel. N-terminal amino acid analysis yields similar  results. 
Previous  studies demonstrated that the substrates (acetate and malo- 
nate)  for fatty acid synthesis are covalent ly  bound to the protein as  
thioesters. I n  current  studies enzyme containing" covalently bound ace- 
tate or malonate has been subjected to proteolytic digestion and the 
result ing peptides have been fractionated by cation exchange chroma- 
tography, molecular filtration and high-v01tage electrophoresis. One 
substrate-containing peptide which has been extensively purified has  
been found to contain phosphate and equimolar amounts of substrate, 
B-alanine and taurine (after  oxidation). Fur ther  studies on the char- 
acterization of this prosthetic group are in progress. When the pigeon 
liver fatty acid synthetase is incubated with acetyl-CoA and 2ndC-malonyl - 
CoA in the absence of N A D P H ,  /]-hydroxym'thylglutaryl CoA (HMG 
CoA), . tr iacetic acid lactone (TAL) (and a small amount of free triacetie 
acid) and acetoacetic acid are formed. About twice as much TAL as 
HMG CvA is formed. The activities for the formation of the latter com- 
pounds purify  with the activity for fatty acid synthesis. 

- - 9 6 -  
T H E  A L P H A  O X I D A T I O N  S Y S T E M  OF BRAIN MICROSOMES 

J. F. Mea~ 

Stumpf and James  and their co-workers have demonstrated a fat ty 
acid degradation system in higher plants, that appears to involve a 
peroxidative at tack on the alpha carbon with the possible formation 
of the hydroxy acid and the aldehyde as intermediates and with the 
one carbon shorter fat ty  acid as the product. Mead and Levis found 
evidence for an alpha oxidation system in ra t  brain in vivo and a 
system that led to decarboxylation of alpha-hydroxy long-chain fat ty 
acids in a brain microsomal fraction. This enzyme system required the 
microspmal fraction and the 110,000 X g supernatant  and was markedly 
stimulated by ATP and NAD. However, although the alpha keto acid 
was also rapidly decarboxylated under the same conditions and could 
be shown to be formed dur ing decarboxylation of the alpha hydroxy 
acids under  special conditions, neither the keto acids nor the long- 
chain aldehydes could be shown to be intermediates. More recently, 
a requirement for NAD has been shown by the use of NADase and 
the keto acid can be detected in the reaction medium dur ing decarboxyla- 
tion of the hydroxy acid. This and other evidence now makes  it seem 
likely that the reaction proceeds as follows: 

R C H O H C O O H ~ R C O C 0 0 H  

NAD÷ N A D H + H *  

(o) 
) C0~ + R C 0 0 H  

COs + R C H 0 / ~  

NAD ÷ N A D H  + H+ 

Whether  the decarboxylation of the keto acid also involves an NAD- 
requi r ing  dehydrogenation of the aldehyde or whether it may be an 
oxidase mediated by Fe ++ and ascorbate has not been determined. 
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FACTORS CONCERNED IN THE R E G U L A T I O N  OF L I P I D  

S Y N T H E S I S  IN D E V E L O P I N G  TISSUES OF 
H I G H E R  P L A N T S  

P. K.  8 t ~ n p f  

Some of the s t iking features of lipid synthesis in developing t issue 
of higher plants are the controls imposed on the tissue at a given 
period of its development with regard  to rate of synthesis as well as 
types of fat ty  acids synthesized dur ing  that  period. Discussion will 
revolve around the path of the initial product of photosynthetate 
namely, sucrose, to the final product which accumulates in the endo- 
sperm tissue, triricinolein, the relationship between the mieostruetures 
of endosperm tissue and the function of these structures to lipid 
synthesis, and a careful survey of lipid synthesis in developing endo- 
sperm tissues of Ricinus communis L.  in terms of the properties of 
the mixed function oxygenase which specifically hydroxy]ates oleyl CoA 
to ricinolyl CoA. the major  fat ty  acid of endosperm tissue. 

- -  1O0 - -  
B I O S Y N T H E S I S  O F  C Y C L O P R O P A N E  A N D  B R A N C H E D  

F A T T Y  A C I D S  
J. H.  L a w  

Fatty acids which contain a cyclopropane r ing  occur  widely in 
bacteria, ciliated protozoans and plants of  the Malvaceae and Stereu- 
liaeeae famil ies .  Studies with isotopieally labeled precursors  indicate 
that  these acids are formed from the corresponding olefins by addition 
of a methylene group ar is ing  from the methyl group of methionine. I n  
this process the olefinic protons and two of the methionine methyl 
protons are retained. 

A soluble enzyme ha~ been purified f rom extracts of the bacterium, 
Clostridium butyrfcum, which catalyzes the following reaction:  

unsatura ted  phospholipid + S-adenosylmethionine 
-) eyclopropane phospholipid + S-adenosylhomocystelne 

Various phospholipids serve as suhstrates, depending upon the con- 
ditions of incubation, The enzyme shows strict stereospecificity for 
natural  3-phosphoglyceroI derivatives. I t  shows a "positional preference 
for olefinic acids in fat ty  acids esterified at the 1-positlon of the 3- 
phosphoglycerol derivatives. 

The enzymat ic  synthesis  of 10-methylstearic acid is an analogous 
process catalyzed by extracts of Mycobactcrium phlei. Incubati0n~ of 
these extracts w i t h  labdled adenosylmethionine leads to t h e  formation 
of a labeled unsaturated fat ty acid which may be 10-metIWlone Stearic 
acid. 
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E L E C T R O N  MICROSCOPIC STUDIES ON LYT!C MECHANISM S 

S. C. Kinsky  an~ ~arah A. Luse  

Previous  studies with lipid monolayers and bilayers have suggested 
that polyene antibiotics, such as nys ta t in ,  amphotericin B, and Filipin, 
interfere with the ability of the cell membrane to function as a selective 
res t ra in ing  ba r r i e r  by interaction with the sterol locaMzed in the mem- 
brane of sensitive organisms [Kinsky et al., Federation. Proc, 25, 
1503 (1966) ] .  I n  the present investigation, the effect of Filipin on 
the morphology of erythroeyte ghosts and lipid dispersions was ex- 
amined by negative staining, and compared with the effects produced 
by other lyric ~agents. 



Fi l ip in  p roduces  " p i t s "  in  lec i th in :choles tero l  d i spe r s ions  (i.e., d a r k  
a reas ,  a p p r o x i m a t e l y  140 ]~ in  d iamete r ,  s u r r o u n d e d  by  a l ight  b a n d ) .  
S i mi l a r  p i t s  a r e  p r e sen t  in  ghos ts  ob ta ined  by  lysis  of e i ther  r a t  .or 
h u m a n  e ry th rocy te s  wi th  the  ant ibiot ic .  Spher ica l  s u b s t r u c t u r e s  can be 
detected in  the  l ight  bands  wh ich  m a y  be ind ica t ive  of a l amel la r  to 
micel lar  p h a s e  t r ans i t i on .  L i p i d  d ispers ions ,  devoid  of cholesterol, re. 
r a in  t he i r  cha rac t e r i s t i c  lamel lar  a p p e a r a n c e  w h e n  t r ea t ed  w i t h  F i l ip in  
s u g g e s t i n g  t h a t  p i t  f o r m a t i o n  m a y  r e p r e s e n t  the  t e r m i n a l  s t age  in  the  
m e c h a n i s m  by  wh ich  the  ant ib iot ic  affects  cell m e m b r a n e  s t ruc tu re .  Th i s  
content ion  i s  also suppor ted  by  the  observa t ion  tha t  F i l ip in ,  whose  
biological  ac t iv i ty  h a s  been completely des t royed  by  b r i e f  i l lumina t ion  
wi th  vis ible  l igh t  in  the  p resence  of f iav inmononucleot ide ,  h a s  no visible  
effect on lec i th in :choles tero l  d i spers ions .  F u r t h e r m o r e ,  perhydrof i l ip in ,  
wh ich  has  1 / 1 0 0  the  hemolyt ic  po tency  of Fi l ip in ,  also does no t  p roduce  
p i t s  bu t  r e su l t s  in  a pa t t e rn  which  is s imi la r  to tha t  obta ined wi th  
lysoleci thin [cf.  B a g h a m  a n d  H o r n e ,  J .  ]~ol. Biol. 8, 660 ( 1 9 6 4 ) ] .  
The  p i t s  p roduced  by  F i l ip in  a re  clearly d i s t i ngu i shab le  f r o m  those 
induced  by  sapon in  (also a hemolyt ic  a g e n t  wh ich  complexes wi th  
s te ro ls ) .  W h e r e a s  the  f o r m e r  a re  nea r ly  c i r cu l a r  a n d  d i s t r ibu ted  
randomly ,  the  p i t s  p roduced  by  s apon in  a re  not  isolated bu t  occur  in  
r e g u l a r  a r r a y  a n d  a re  hexagona l  in  s h a p e  [cf.  L u c y  a n d  Glauer t ,  J .  
Mol. Biol.  8, 727 ( 1 9 6 4 ) ] .  The  p i t s  p r o d u c e d  by  F i l i p in  a re  re- 
m a r k a b l y  s im i l a r  to those found  in  e ry th rocy te  ghosts ,  or bac te r ia l  
protoplas ts ,  a f t e r  i m m u n e  lysis  in  the  l)resence of complement  [ef .  
Rosse  et al., J .  Exp th  Med. 123, 969 ( 1 9 6 6 ) ] .  
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C E L L U L A R  O R G A N E L L E S  A N D  L I P I D S  
J. J. WoIben 

The l iv ing  cell is a complex sys tem of mae romoIecu l a r  s t r uc tu r e s  
enclosed w i t h i n  a semipermeable  m e m b r a n e .  Cells v a r y  in  shape,  size 
and  i n t e r n a l  o rgan iza t ion  d e p e n d i n g  u p o n  the i r  e n v i r o n m e n t  and  
func t ion .  The  cell is a d y n a m i c  sys t em concerned  w i t h  the  processes  
of e n e r g y  convers ion  and  t r a n s f e r ,  processes  so n e c e s s a r y  for  ma in -  
tenance ,  g r o w t h  a n d  reproduc t ion .  To do so the  cell has  evolved sub- 
cel lular  organeUes,  for  example,  nucleus ,  mi tochondr ia ,  endoplasmic  
re t ieu lum,  chromatophores ,  and  m o r e  h igh ly  special ized organel les  such 
as  the  f lagella for  cell movement ,  n e r v e  m e m b r a n e s  to in i t i a t e  exc i ta tory  
phenomena ,  photoreceptors  such  as  ehloropIasts  fo r  photosynthes is ,  
r e t i na l  rods  and  cones for  vis ion,  a n d  other  r ecep to r  organel les  tha t  
r e spond  to the  e n v i r o n m e n t a l  s t imul i .  The  cell m e m b r a n e  a n d  these  
organel les  a re  h igh ly  ordered  s t ruc tu re s ,  double layers ,  of the  o rde r  of 
100 X in  th ickness ,  of l ipid and  pro te in .  L i p i d s  m a k e  up  a considerable  
p a r t  of these  l amel la r  s t ruc tu re s .  Phosphol ip ids  in  these  membr a ne s ,  
fo r  example,  t end  to fo rm molecular  l ayers  ( lameIlae)  observed as 
myel in  s t ruc tu re s .  Such  a h igh ly  o rdered  molecular  s t r u c t u r e  g rea t ly  
inc reases  the  su r f ace  a rea  a n d  min imizes  the  volume,  t h u s  p r o v i d i n g  
space  for  p igmen t s ,  r e a c t i n g  cites for  enzymes  and  close associa t ion 
w i t h  o ther  n e c e s s a r y  molecules.  Bes ides  the  phosphol ipids ,  l ip ids  also 
inc lude  the  phytols,  the  carotenes,  a n d  v i t a m i n  A, molecules neces sa ry  
for  l igh t  c a p t u r e  and  to the  func t i on  of all photoreceptors .  The re fo re  
we  a re  i n v e s t i g a t i n g  the  p roper t i e s  and  molecular  o rgan i za t i on  of the  
p igment - l ip id-pro te in  and  associa ted  enzymes  in  these organel le  s t ruc-  
t u r e s  in  a t t e m p t s  to eIueidate  how t h e y  func t ion  as  physlcaI-ehemica!  
sys tems .  F r o m  these  s tud ies  exper imen ta l  sys t ems  of p igments- l ip ids-  
p ro te ins  h a v e  been devised  for  clues as  to how such model  sys tems  m a y  
f u n c t i o n  in  the  l i v ing  state .  
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R E D  B L O O D  C E L L  L I P I D S  A N D  T H E  P L A S M A  M E M B R A N E  

D. G. Cornwell, R. E. t teikkila and R. S. Bar  

The r e d  blood cell occupies  a u n i q u e  posi t ion both in the  h is tor ica l  
deve lopment  of m e m b r a n e  theory  a n d  c u r r e n t  expe r imen t a t i on  on mem- 
b r a n e  p roper t i es .  The  cell is r ead i ly  accessible and  h a s  been s tud ied  
in  m a n y  a n i m a l  species a n d  d isease  condit ions.  D i f f e rences  in  com- 
posi t ion,  s t ruc tu re ,  and  proper t i es  h a v e  been descr ibed  a n d  a n u m b e r  
of h igh ly  specific cell types a re  now avai lable  for  inves t iga t ion .  

Severa l  t echn iques  a re  used  to s t udy  the  m e m b r a n e  of the  in tac t  
cell. The  m e m b r a n e  su r f ace  m a y  be  labeled in  specific a r e a s  by  the  
select ive exchange  of l ipids such as  cholesterol. E x c h a n g e  s tudies  pro- 
v ide  i n f o r m a t i o n  about  ]ipid-lipid a n d  l ip id-prote in  i n t e r ac t ions  in  the  
in tac t  s t r uc tu r e .  M e m b r a n e  l ipids  a re  hydro lyzed  by  phosphol ipases  
and  enzymat i c  ac t i v i t y  is  modif ied by  the  ac t ion  of p e n e t r a t i n g  hemolyt ic  
agents .  P e r m e a b i l i t y  is r ead i ly  m e a s u r e d  by hemolysis  a n d  corre la ted  
w i t h  chemical  s t ruc tu re ,  p a r t i t i o n  coefficient, and  biological  ac t iv i ty  of 
d i f fe ren t  metabol i tes  and  d rugs .  The  red  cells of v i t a m i n  E deficient  
an i ma l s  a r e  p a r t i c u l a r l y  suscept ible  to hyperox ia .  H e m o l y s i s  in  these 
ceils is cor re la ted  wi th  a l t e ra t ions  in  m e m b r a n e  s t r u c t u r e  t h r o u g h  the  
f o r m a t i o n  of l ipid peroxides .  

G e t t e r  a n d  Grendel  first  used monolayer s  p r e p a r e d  f r o m  red  cell 
l ip ids  to s h o w  t h a t  sufficient l ip id  w a s  p r e sen t  in the  m e m b r a n e  to 
f o r m  a b imolecu la r  layer.  L i p i d  ex t r ac t s  f r o m  the r ed  cells of d i f ferent  
a n i m a l  species  a n d  disease  s ta tes  h a v e  been u s e d  in r ecen t  mono laye r  
s tudies .  The  s u r f a c e  p roper t i es  of these  l ipids  a n d  t he i r  pur i f ied  
neu t r a l  Iipid a n d  phosphel ip id  fractions yield additional i n fo rma t ion  
about  l lpid-lipid i n t e r ac t ions  which  m a y  exist  in the  m e m b r a n e .  E n z y m e  
hydro lys i s  a n d  pene t ra t ion  s tudies  ind ica te  tha t  ] ipids in  monolayer s  
a n d  m e m b r a n e s  h a v e  s imi la r  p roper t i es .  
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F A T T Y  A C I D  E S T E R S  O F  M O N O M E R I C  A N D  
P O L Y M E R I C  L A C T I C  A C I D  

A. E. Thomas, I I I ,  and Y. A. Kelers 

F a t t y  ac id  es ters  of monomer i c  a n d  po lymer ic  lact ic  ac id  h a v e  been 
analyzed.  These  esters ,  wh ich  a re  used  as  dough  condi t ioners  in  b r ead  
a n d  p i e  shor ten ings ,  as  a e r a t i n g  a g e n t s  in  cake  s h o r t e n i n g s  and  cake 
mixes,  a n d  as  s t a rch  complexing  agen t s  in  dehyd ra t ed  pota toes  a re  
conver t ed  in to  t he i r  methyl  es ter  d e r i v a t i v e s  w i t h  d iazomethane .  The  
d e r i v a t i v e  c a n  be analyzed by  t e m p e r a t u r e - p r o g r a m m e d  gas- l iqu id  
c h r o m a t o g r a p h y .  T h i s  p r o c e d u r e  w a s  appl ied  to the  above  es ters  
composed of f a t ty  ac ids  r a n g i n g  f r o m  12~20 carbon  a toms and  of 
lact ic  ac id  or  i t s  po lymers  r a n g i n g  f r o m  the  m o n o m e r  to the  hexomer .  
F r e e  f a t t y  ac ids  w e r e  also de t e rmined  as the i r  methyl  esters .  
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I D E N T I F I C A T I O N  O F  A N  A M I D O - A M I N E  C O M P O N E N T  I N  
D I E T H A N O L A M I D E S  

J. t t .  Benec~ict and Mary Ellen Ivittelcin~ 

D i e t h a n o l a m i d e  product~  m a d e  by  the  condensa t ion  of d i e thano lamine  
a n d  f a t t y  ac id  a re  k n o w n  to conta in ,  in  add i t ion  to the  amide ,  excess  
d ie thanolamine ,  f a t t y  ac id  soap of d i e thano lamine  a n d  w a t e r .  I n  a 
r ecen t  e x a m i n a t i o n  of some amide  products ,  a n e w  amido -amine  eom- 

pound  w a s  isola ted a n d  i d e n t i f i e d ,  Th i s  compound  is fo rmed  f rom 
two moles of d i e thano lamine  and  one mo'.e of f a t t y  ac id  and  is p re sen t  
a t  levels as  h igh  as  1 0 %  of amide  p roduc t .  

The amido -amine  w a s  isolated by ex t rac t ion  w i t h  i sobutanol  f r o m  
an  acidic  solut ion of the  amide.  The  s t r u c t u r e  of th i s  new compound,  
wh ich  w a s  ver i f ied  by  i ts  chemical  r e a c t i v i t y  a n d  by  i n s t r u m e n t a l  
analyses ,  is  as fo l lows:  

C H 2 C H 2 0 H  C H e C H 2 0 H  
] i 

R C O N - - C H e C H e N - - C H 2 C H 2 O H  
Synthes i s  s tud ies  a n d  methods  of ana lyses  will also be discussed.  The 

p resence  of o ther  compounds ,  such as subs t i tu ted  p iperaz ines ,  were  not  
detected. 
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A N A L Y S I S  O F  T R A C E  P E R O X Y  C O M P O N E N T S  A N D  
I M P U R I T I E S  I N  I N T R A V E N O U S  F A T  E M U L S I O N S  

Judith M. Schultz and Arthur  Rose 

Pr ocedu r e s  a re  descr ibed  for  d e t e r m i n i n g  Lhe ex ten t  of the  impur i t i e s  
a n d  m i n o r  components  found  in i n t r a v e n o u s  f a t  emuls ions .  New da ta  
a n d  i n f o r m a t i o n  a r e  p resen ted  on perox ides  a n d  s p r a y  r e a g e n t s  for  
peroxy- type l ipids,  on p H  and  chemical  analys is ,  on s to rage  problems 
w i t h  f rozen  emuls ions ,  and  on an  e x p e r i m e n t  in  dens i tome t ry  as  ap- 
plied to ana lys i s  of i n t r a v e n o u s  f a t  emuls ion  sys tems.  A d v a n c e s  in  
th in- layer  c h r o m a t o g r a p h y  sepa ra t ion  p rocedures  and  color imetr ic  
tes ts  h a v e  m a d e  i t  possible  to examine  the  emuls ions  a n d  the i r  com- 
ponents  for  pe rox ide  content  a n d  chemical  var iab i l i ty ,  w he the r  due to 
i m p u r i t i e s  or  changes  d u r i n g  s torage  a n d  hand l ing .  The  resul t s  of 
the  inves t iga t ions  on peroxides  a re  compared  wi th  da ta  obta ined f rom 
publ i shed  p rocedures  in  an  a t t empt  to es tabl ish some guide l ines  in  
s tudies  invo lv ing  pe roxy  a n d  other  po lymer ic  ma te r i a l s  p r e sen t  in  fa t  
emuls ions .  Use  of the  s imple  p rocedures  descr ibed  can  g ive  valuable  
i n f o r m a t i o n  on the  ex ten t  of i m p u r i t i e s  in  i n t r a v e n o u s  f a t  emuls ions  
and  can  t h u s  se rve  as a gu ide  in  a n i m a l  a n d  clinical  t e s t ing  of 
emuls ions .  
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A R O M A T I C  A C I D S  O F  C A R N A U B A  W A X  

L. E. Vandenbnrg and E. A. Wilder 

C i n n a m i c  acid  w i t h  para-hydroxy a n d  para-methoxy subs t i tu t ion  has  
been isolated f r o m  c a r n a u b a  w a x  in  a yield of about  5 % .  The  para- 
h y d r o x y  c innamic  ac id  accounts  for  a pp r ox ima te ly  7 5 %  of the  total 
a r o m a t i c  acids.  

These  h i ther to  u n r e p o r t e d  a r o m a t i c  ac ids  occur  p r e d o m i n a n t l y  as 
p a r t  of a polymerizable  dies ter  of a p p r o x i m a t e  a v e r a g e  molecular  
we igh t  1025. Ce r t a in  proper t ies  a t t r i bu t ed  to c a r n a u b a  w a x  a re  be- 
l ieved to be due to the  p resence  of about  3 0 %  of these dies ters .  Excep t  
for  t race  amounts ,  no s igni f icant  quan t i t i e s  of these  a r o m a t i c  acids  
could be isolated in  the  f ree  s tate  f r m n  the whole wax.  
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A S E N S I T I V E  M E T H O D  F O R  T H E  D E T E C T I O N  O F  C H E M I C A L  
C H A N G E S  I N  T H E  L I P I D S  O F  E;GG Y O L K  T R E A T E D  W I T H  

H Y D R O G E N  P E R O X I D E  
Lee-Shin Tsai and L. M. Smith 

H y d r o g e n  pe rox ide  is a useful  bac te r ic ide  and  is be ing  employed 
commerc ia l ly  in  pa s t eu r i za t i on  t r e a t m e n t s  to impr ove  the  qual i ty  of 
l iquid  egg  whi te  a n d  whole egg.  The  add i t ion  of H~02 m a k e s  it 
possible  to reduce  the  t e m p e r a t u r e s  a n d  t imes  employed below the 
po in t  of hea t  d a m a g e  to the  func t iona l  p roper t i e s  of the  e g g  product .  
H o w e v e r ,  v e r y  little is k n o w n  about  the  bas ic  effects of I-I~O~ treat-  
men t s  on whi te  a n d  yolk const i tuents .  W e  h a v e  developed a spectre- 
photometr ic  method  to detect the s l ight  chemical  changes  in  egg  l ipids  
p roduced  by di lute ~I202. 

L ip ids  ex t rac ted  f r o m  r a w  egg  yolk h a v e  an  absorp t ion  peak  at 
267 m~ and  the  abso rp t iv i ty  at  th i s  w ave l eng th  i nc reases  l inear ly  when  
the  l ipids a re  held in  a i r .  O u r  metl~od is  based  on the  observa t ion  
t h a t  l ipids  ex t rac ted  f r o m  t t202- t reated yolk a n d  held in  a i r  a t  80C, 
show f a s t e r  r a t e s  of inc rease  in abso rp t iv i t y  t h a n  the  control  samples.  

To test  the  method,  both whole egg  yolk and  yolk l ipids were  
subjec ted  to mi ld  t r e a t m e n t  wi th  t t202 a n d  then  examined .  L ip id  
samples  were  ex t r ac ted  f rom yolk t r ea t ed  wi th  0 . 3 % ,  0 . 1 % ,  or  no 
He02 at  37C for  60 rain.  The t r ea ted  samples  showed f a s t e r  inc reases  
in  abso rp t iv i ty  w i t h  ho ld ing  t ime at  80C t h a n  the  control  samples,  
even though  di f ferences  were  not detected by  th in- layer  chromatography. ,  
i n f r a r e d  spectroscopy,  or  induc t ion  pe r iod  de te rmina t ions .  The  sensi- 
t iv i ty  of the  method  w a s  f u r t h e r  conf i rmed in tests  on egg  yolk t r ea ted  
wi th  0 . 1 5 0 % ,  0 . 1 2 5 % ,  0 . 1 0 0 % ,  0 . 0 7 5 % ,  0 . 0 5 0 % ,  or no t te0u at  
57.4C ( 1 3 5 . 5 F )  for  3.5 min .  All the  Hu02- t rea ted  samples  h a d  h i g h e r  
ra tes  of inc rease  in  absorp t iv i ty  at  267 m/~ t h a n  the  control  samples .  
L ip ids  f r o m  yolk t r ea t ed  wi th  0 . 1 5 0 %  H202 g a v e  the  h ighes t  ra te .  

Total  l ipids  w e r e  ex t r ac ted  f rom yo!k a n d  sepa ra t ed  in to  phospholipid 
a n d  pbosphol ip id-f ree  f rac t ions .  A]iqnots  f r o m  each f r a c t i o n  were  
t r ea ted  wi th  1 . 0 %  H202 for  10 rain at  20C, then  the  /t~Oz w a s  
r emoved  and  the  l ipid f r ac t ion  held in  a i r  at  20C. Both t r ea t ed  and  
control  phosphol ip id-f ree  samples  showed no inc rease  in absorp t iv i ty  
at  267 m/~ up  to 8 days .  Howeve r ,  both t r ea t ed  and  control  phospho- 
l ipid samples  r a p id ly  i nc reased  in abso rp t iv i ty  and  the  r a t e  for  the  
t r ea ted  sample  w a s  h igher .  

I t  is concluded tha t  the  spec t rophomet r i e  method  m a y  be useful  to 
ind ica te  s l ight  c h a n g e s  in  the  l ipids of yolk  or  whole l iquid egg  t rea ted  
wi th  di lute H202. 
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S E A R C H  F O R  N E W  I N D U S T R I A L  O I L S .  X V .  S E E D  O I L S  O F  
B O R A G I N A C E A E  

R. IV. Miller, F. R. Earle and I .  A. Wolll 

The f a t t y  ac id  composi t ion of seed oils has  been  de t e rmined  for  
33 species of Boraginaceae. Iod ine  va lues  of the  oils r a n g e  f r o m  72 
to 216. All-eis 6,9 ,12-octadecat r ienoic  acid,  a source  m a t e r i a l  for  the  
synthes i s  of p ros t ag l and ins ,  occurs  in  e v e r y  m e m b e r  (27 species)  of 
the  sub fami ly  B o r a g i n o i d e a e  in  a m o u n t s  f r o m  0.2 to 1 8 % .  I t  is  also 
in  one species of ano the r  subfami ly  to the  ex ten t  of 0 . 8 % .  All-cis 
6,9 ,12 ,15-oc tadeca te t raenoic  acid  occurs  in  mos t  of the  s a m e  oils in  
a m o u n t s  up  to 1 5 % .  The p r e d o m i n a n t  common u n s a t u r a t e d  ac id  
v a r i e s  a m o n g  the  oils, w i th  the  m a x i m a  r ep re sen t ed  by  the  4 5 %  lino- 
lenic in  Arnebia gr~y%thii, the  6 9 %  linoleic in  Heliotropium strigosnm 
a n d  the  6 3 %  oleic ac id  in  Cynoglossum creticum. 0i l s  of the  t r ibe  
Cynoglosseae of the  sub fami ly  B o r a g i n o i d e a e  conta in  smal le r  amoun t s  
of linoleic acid  t h a n  o ther  oils. of the  f a m i l y  which  h a v e  equal  iodine  

values .  M a n y  B o r a g i n a c e a e  oils con ta in  t r aces  of components  more  
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volatile in  gas  c h r o m a t o g r a p h y  than  the usua l  t r i g lyce r ides ;  the  seed 
oil of Cordia verbenacea has  a s ign i f ican t  amount ,  2 3 % .  I t  also 
differs  f r o m  the other  samples  in  i ts  l a rge  content ,  4 3 % ,  of C~o acids .  

- -  i i 0  - -  

S O M E  H E A T E D  F A T  C O M P O N E N T S  I D E N T I F I E D  
N.  R .  A r t m a n  and  J .  C. A l e z a n d e r  

Soybean  oil, h y d r o g e n a t e d  to I .V .  78, w a s  hea ted  for  84 h r  in  a 
commerc ia l  f r y i n g  ket t le  a t  182C. The oil w a s  not  used  for  f r y i n g .  
The  oil w a s  conver ted  to ethyl es ters  which  w e r e  disti l led and  t r ea ted  
wi th  u rea .  The  distillable, n o n - u r e a - a d d u c t i n g  f r ac t i on  ( D N U A )  w a s  
subjec ted  to repea ted  column c h r o m a t o g r a p h y  on sil icic ac id  and  on 
silica gel-si lver  n i t ra te ,  and  to gas  ch roma tog raphy .  Severa l  of the  
ma te r i a l s  obta ined appea red  to be e i ther  s ingle  subs t ances  or m i x t u r e s  
of closely re la ted  posi t ional  i somers .  Severa l  of these  w e r e  charac te r i zed  
by phys ica l  methods,  and  more  or less specific s t r u c t u r e s  w e r e  a s s igned  
to them.  Among t hem w e r e  hydroca rbons ,  a r o m a t i c  esters,  s a t u r a t e d  
a n d  u n s a t u r a t e d  cyclic esters ,  hydroxy-  and  ke to -con ta in ing  esters .  
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S P E C I F I C I T Y  O F  H Y D R O L Y S I S  I N  H E A T E D  T R I G L Y C E R I D E S  

C. Euz iassy  and W .  W .  N a w a r  

The pu rpose  of th is  s tudy  was  to de te rmine  whe the r  there  is  a f a t t y  
acid  or  posi t ional  specifici ty in  t he rma l  hydro lys i s  of t r ig lycer ides .  
Samples  were  hea ted  in the  p resence  of w a t e r  undm" cont ro l led-con-  
di t ions a n d  the  re leased f a t t y  ac ids  qnan t i t a t i ve ly  ana lyzed  by  g a s  
c h r o m a t o g r a p h y .  E x p e r i m e n t s  wi th  both a m i x t u r e  of monoacyl t r i -  
g lyecr ides  a n d  glycerides, w i th  equ imola r  a m o u n t s  of r a n d o m l y  dis- 
t r ibu ted  fa t ty  acids  showed  a p re fe rence  for  the  hydro lys i s  of the  
shor te r  cha in  and  the  u n s a t u r a t e d  f a t t y  acids.  The  Ca, 0% 012, C~6 
and  Clsa  f a t t y  acids  were  used  in the  above mix tu re s .  

A t r i l a u r i n  in  which  the f a t t y  acid  in  the  2-posit lon is labelled w i t h  
C 14 w a s  synthesized.  W h e n  the  f ree  acids  re leased  by  hea t  w e r e  
analyzed by a combina t ion  g a s  c h r o m a t o g r a p h i c - r a d i o a c t i v i t y  detector  
system, no evidence for  a pos i t ional  specifici ty w a s  appa ren t .  

- -  1 1 2  - -  

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

G. Y.  ~ u n  and  L.  A .  Horrocks  

I n d i v i d u a l  phosphol ip ids  w e r e  s epa ra t ed  f r o m  mouse  b r a i n  l ipid 
ex t rac t s  by p r e p a r a t i v e  th in- layer  ch roma tog raphy .  Methyl  es te rs  w e r e  
p r e p a r e d  f r m n  the i n t ac t  phosphol ip ids  by d i rec t  t r ansme thy l a t i on  in 
the  p resence  of si l ica gel u s i n g  0.5 ~ N a 0 t t - - m e t h a n o l  a t  room tem- 
p e r a t u r e  in  o rde r  to p r e v e n t  i n t e r f e r ence  by  a ldehydes  or  de r iva t ives .  
D imethy l  acetal  de r iva t ives  of a ldehydes  were  p r e p a r e d  u s i n g  5 %  
concen t ra ted  hydrochlor ic  ac id  in  methanol ,  followed by  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  for  isolat ion.  The m a j o r  phosphol ip ids  
p resen t  w e r e  e thano lamine  phosphoglycer ides ,  3 9 . 1 % ,  choline phospho- 
glycerides,  4 0 . 9 % ,  se r ine  phosphoglycer ides ,  1 5 . 2 % ,  a n d  sphingomyel in ,  
4 . 9 % .  One-fif th of the  total  phosphol ip ids  w e r e  in  the  f o r m  of 
p lasmalogens ,  o f  which  more  t h a n  9 0 %  w a s  found  in  the  e thano lamine  
phosphoglycer ides .  Choline and  se r ine  p l a sma logens  w e r e  p r e se n t  in  
t race  quant i t i es .  The  m a j o r  a ldehyde components  of the  e thano lamine  
p l a sma logens  w e r e  16 :0 ,  18 :0 ,  and  18 :1 .  The  e thano lamine  phospho- 
g lyeer ides  w e r e  r ich  in  long-chain  p o l y u n s a t u r a t e d  f a t t y  acids,  i nc lud ing  
2 8 . 3 %  of  22 :6 ,  and  1 6 . 8 %  of 2 0 : 4 ,  bu t  con ta ined  only 7 . 1 %  of 16:0~ 
I n  contras t ,  the  choline phosphoglycer ides  conta ined  3 9 . 2 %  of 16 :0 ,  
and  3 0 . 9 %  of 1 8 : 1  w i t h  a v e r y  smal l  content  of p o l y u n s a t u r a t e d  fa t ty  
acids.  Tbe  se r ine  phosphoglycer ides  exhibi ted a still d i f fe ren t  p a t t e r n  
co n t a in ing  3 7 . 4 %  of 18 :0 ,  2 2 . 7 %  of 18 :1 ,  2 3 . 7 %  of 2 2 : 6 ,  2 . 8 %  of 
16 :0 ,  a n d  3 . 9 %  of 2 0 : 4 .  No f a t t y  ac ids  w i t h  a cha in  l eng th  of more  
t h a n  22 carbon  a toms were  observed  in sph ingomye l in  u n d e r  these 
condi t ions .  
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M E C H A N I C A L  D E S I G N  R E Q U I R E M E N T S  O F  P R E S S U R E  L E A F  
F I L T E R S  F O R  T H E  F A T T Y  O I L  I N D U S T R Y  

58. J .  W a r n i n g  

Although  the  f i l t ra t ion appl ica t ions  f r o m  one f a t t y  oil p l an t  to 
ano ther  a re  g e n e r a l l y  the  same,  the re  a re  ce r t a in  specific condi t ions  
which  do va ry .  Because  of these  va ry ing :  condit ions,  the  mechan ica l  
des ign  r e q u i r e m e n t s  of the  f i l t ra t ion equ ipmen t  will depend  on the  
specifics of the  p lan t  in  quest ion.  A g rea t  deal has  been accompl ished 
in recen t  years, in  the  deve lopment  of des ign  i m p r o v e m e n t s  to the  
point  w h e r e  the  list of t r i ed  and  p roven  filter des igns  a n d  f ea tu r e s  is 
qui te  extens ive .  This  p a p e r  is a n  a t t emp t  to m a k e  you  a w a r e  t h a t  
th is  re la t ive ly  wide  selection of e q u i p m e n t  exis ts  a n d  to d i scuss  the  
selection of des ign  tha t  mos t  ideally fills the  needs  a n d  condi t ions  
of a specific p lant .  

- - 1 1 4 -  
P R O C E S S I N G  O F  O I L S E E D S  A B R O A D  C O M P A R E D  T O  

P R O C E S S I N G  I N  T H E  U N I T E D  S T A T E S  
L. R.  W a t k i n s  

Most  oil mills in  the  U S  normal ly  confine the i r  c rushes  to cottonseed 
or  soybeans ,  whi le  the i r  c o u n t e r p a r t s  ab road  a re  m a n y  t imes  called 
on to c r u s h  a v a r i e t y  of oilseeds. Th i s  v a r i e t y  a long  w i t h  m a n y  
u n u s u a l  economic fac to r s  cause  some processing" p rac t i ces  used  abroad  
to seem unrea l i s t ic .  

Th i s  p a p e r  will  a t t empt  to touch on some of the  economic  f ac to r s  
and  n a t u r a l  condi t ions  encoun te red  ab road  as  they  affect oil mill 
des ign  a n d  opera t ions  in  the  v a r i o u s  d e p a r t m e n t s  of the  oll mill. 

Cot tonseed oil mills in  the  U S  m a y  be forced  to use  some of the  
unor thodox  p rac t i ces  as  o ther  seed c rops  slowly m o v e  in to  the i r  a reas .  

- -  115 - -  
A Q U E O U S  A C E T O N E  E X T R A C T I O N  O F  C O T T O N S E E D  

W .  A.  Ports,  Jr .  and  P .  H .  E a v e s  

E x t r a c t i o n  of cottonseed f lakes wi th  acetone c o n t a i n i n g  2 5 - 3 0 %  
w a t e r  r em oves  essent ia l ly  all of the  gossypol, mos t  of the  f ree  f a t t y  
acids, ha l f  the  raff inose a n d  negl igible  quan t i t i e s  of neu t r a l  oil a n d  
prote in .  Af t e r  d r y i n g  a n d  r e f l ak ing  of the  aqueous  acetone ex t rac ted  
marc ,  the  oil m a y  be r e m o v e d  e i ther  by hexane  ex t rac t ion  or  mechan ica l  
p r e s s ing  to p roduce  meals  essent ia l ly  f ree  of gossypol  p i g m e n t s  a n d  
except ional ly  h igh  in  p ro te in  a n d  avai lab le  lysine content .  Crude  oils 
a re  light-colored, conta in  negl igible  gossypol, h i g h  neu t r a l  oil content  
and  ref ine  and  bleach to a p r i m e  color value.  The  process  is effective 
for  the  r emova l  of toxic mold metabol i tes  such as a f la toxins  f r o m  mold- 
d a m a g e d  seed. 
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T H E  P R O D U C T I O N  O F  P R O T E I N  C O N C E N T R A T E S  B Y  A I R  

C L A S S I F I C A T I O N  O F  D E F A T T E D  C O T T O N S E E D  F L O U R  
Wilda  H .  Mart inez ,  L e a h  C. Berard i ,  V .  F.  P /e l /o r  and  A .  J.  Crovetto 

A p p r o p r i a t e  g r i n d i n g  of solvent  ex t rac ted  cot tonseed meals  p rov ided  
f lours which  w e r e  air-classif ied to p r o d u c e  p ro te in  concent ra tes .  F rac -  
t ions  f r o m  a four -cu t  profile of g landless  a n d  g landed  cottonseed f lours 
w e r e  analyzed for  prote in ,  fat ,  total  a n d  r e d u c i n g  suga r s ,  fiber, gossypol,  
ash, phospho r us  and  calcium. 

Microscopic  examina t ion  ind ica ted  tha t  the  g r i n d i n g  of defa t ted  
cottonseed meal  in  a p in  mill r u p t u r e d  the  cell wall  w i thou t  d i s r u p t i n g  
the i n t e g r i t y  of the  a leurone  g r a i n s  or  p ro te in  bodies  of the  cell 
a n d  tha t  the  finest  air-classif ied f r ac t i on  consis ted p r e d o m i n a n t l y  of 
a : eu rone  g r a i n s .  A m i n i m u m  of cell wal l  f r a g m e n t s  and  p igmen t  
g lands  ( in  the  g landed  ma te r i a l s )  could also be observed in th is  
f rac t ion .  As the  m a s s  m e d i a n  d i a m e t e r  of the  f r ac t ion  increased ,  the  
n u m b e r  of hull  part icles ,  p i g m e n t  g l a n d s  ( in  the  g landed  ma te r i a l s )  
a n d  cell f r a g m e n t s  which  consis ted of c lus ters  of a leurone  g r a i n s  em- 
bedded in the  cytoplasmic  m a t r i x  inc reased .  

P ro te in ,  ash  and  phosphorus  contents  i n c r e a s e d  as the  m a s s  m e d i a n  
d iamete r  of the  f rac t ion  decreased.  The  concu r r en t  inc rease  in  p ro te in  
a n d  phosphorus  is in  a g r e e m e n t  w i t h  the  cytology of the seed. All 
other  chemical  cons t i tuen ts  i nves t i ga t ed  decreased.  I n  the  three  f lours 
studied,  the  two finest f r ac t ions  wh ich  r ep re sen t ed  5 0 %  of the  we igh t  
of the  f lour a v e r a g e d  68 to 7 3 %  pro te in  on a d r y  we igh t  basis .  
Di f fe rences  in  the  molecular  w e i g h t  and  a m i n o  ac id  profiles of the  
whole meal  and  the  flnes-t f r ac t ion  ind ica ted  t h a t  f r a c t i ona t i on  of the  
p ro te ins  of the  seed also occur red .  
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O P T I M I Z A T I O N  O F  N E W  P R O C E S S  F O R  P R O D U C T I O N  O F  

A L D E H Y D I C  E S T E R S  F R O M  S O Y B E A N  O I L  
P.  E .  Throckmor ton ,  L .  I .  Hanson ,  R .  Christenson,  J .  N.  Kel len  

and  R .  M.  Gilbert 

Reac t ion  of ozone wi th  u n s a t u r a t e d  f a t t y  compounds  a n d  r educ t ion  
of the  ozonide p rov ides  f a t t y  a ldehydes .  The  process  h a d  p rev ious ly  
been c a r r i e d  out  in  the  l abo ra to ry  a n d  smal l  lots u s i n g  methyl  oleate 
as a start ing" mate r ia l .  The  r educ t ive  ozonolysis p roduc t s  f r o m  methyl  
oleate a re  pe la rgona ldehyde  a n d  the  aldehydic-ester ,  methyl  azelaaldehy- 
da te  ( M A Z ) .  S u c h  ma te r i a l  is conven ien t ly  isolated as  the  d imethyl  
acetal  ( M A Z D A ) .  M a n u f a c t u r e  of M A Z D A  f r o m  soybean  oil has  now 
been accompl i shed  on a pilot p lan t  scale in  h igh  yield by this  process.  
The  process  w a s  developed t h r o u g h  a fae tor ia l ly  des igned  labora to ry  
e xpe r imen t  to opt imize  the  process  var iab les .  The  p rocess  w a s  then  
de mons t r a t ed  by  employ ing  the o p t i m u m  condi t ions  to opera te  a con- 
t i nuous  ozonolysis s ieve- t ray  reac tor .  The p red ic ted  yield of M A Z D A ,  
which  w a s  based  on r eg re s s ion  ana lys i s  a n d  opt imiza t ion  of the  
l abora to ry  data ,  w a s  achieved.  
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E S T I M A T I O N  O F  C R U D E  F I B E R  I N  D E H U L L E D  S O Y B E A N S  

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

R.  E .  Ander son  and  K .  E .  Hol t  

The de t e rmina t ion  of c rude  fiber in  soybeans  is a l eng thy  and  
t i m e - c o n s u m i n g  p rocedure  r e q u i r i n g  ext rac t ion ,  d iges t ion  and  inc inera-  
t ion a n d  is  no t  sui table  as a r ou t i ne  p r oc e s s ing  control  tool. Desc r ibed  
in th is  p a p e r  is a shor t  control  p rocedure  employ ing  photomicroscopy 
and  is based  on the  cha rac te r i s t i c s  of soybean  hull cellulose to ro ta te  
p lane  p o l a r h e d  light.  The  sample  is moun ted  on a microscope  slide, 
placed in a po la r iz ing  pro jec t ion  microscope  and  the  sc reen  i m a g e  
c o m p a r e d  wi th  a se r ies  of s t a n d a r d  pho tomic rog raphs .  E s t i m a t i o n  of 
c rude  fiber in  dehulled soybeans  can  be m a d e  in 15 rain compared  
to 8 to 12 h r  u s i n g  the official d iges t ion  p rocedure .  
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L i p i d s  p l ay  a f u n d a m e n t a l  p a r t  in  the  l ip id-prote in  n e t w o r k  of 
biological  m e m b r a n e s .  Some of the  v a r i a t i o n s  in  biological  m e m b r a n e s  
m a y  be b r o u g h t  about  by di f ferences  in  the  chemical  s t r u c t u r e  of 
the  l ipid cons t i tuents .  A s tudy  w a s  m a d e  by the  in t e r f ac i a l  fo rce-area  
cha rac t e r i s t i c s  of s a t u r a t e d  and  h igh ly  u n s a t u r a t e d  phosphol ip ids  and  
lyso phospha t idy i  compounds .  The  ac t ion  of some of these  phosphol ipids  
on l ipid b i l ayers  has  also been s tudied .  Compar i sons  were  m a d e  
be tween  the  in te r rac ia l  behav io r  of i nd iv idua l  phosphol ip id  species 
which  w e r e  chemical ly  synthes ized  and  phosphol ip ids  f r o m  n a t u r a l  
source.  The  inf luence  of diets  on the  fo rce -a rea  cha rac t e r i s t i c s  of l iver  
mci th ins  has  been  s tudied.  F r o m  s tud ies  of mixed  monolayer s  of 
cholesterol a n d  phosphol ipids  i t  w a s  found  that ,  the  m e a n  a r e a  pe r  
molecule in  mixed  films of cholesterol w i t h  (1,2-dis tearoyl)-3-1eci thin 
a n d  (1,2-didecanoyl)-3-1eci thin at  22C followed prac t i ca l ly  the  ad- 
d i t iv i ty  rule .  A condens ing  effect of cholesterol w a s  ev iden t  w i t h  films 
of (1-s tearoyl-2-1auroyl) -3qeci th in;  (1 ,2-di te t radecanoyl)-3-1eci thin ,  (1- 
stearoyl-2-oleoyl) -3 -lecithin and  the  co r r e spond ing  e thano lamine  
analogue,  as  well as wi th  (1,2-dioleoyl)-3-1ecithin at  22C. At  5C the 
condensa t ion  effect w i t h  (1 ,2-di te t radecanoyl) -3-1eci th in  w a s  m u c h  re- 
duced.  The  v e r y  expanded  fihns of syn the t ic  lec i th ins  and  phos- 
pha t idy l e thano lamines  con ta in ing  linoleic or  l inolenic ac id  showed no 
apprec iab le  condensa t ion  effects w i t h  cholesterol.  The  behav io r  of the  
mixed-phosphol ip id  films is gove rned  by  a n u m b e r  of fac tors ,  i n c l u d i n g  
v a n  de r  W a a l s  in te rac t ions ,  conf lgura t iona l  en t ropy  effects and  altera- 
t ions in  the  s t r u c t u r e  of w a t e r  a d j a c e n t  to the  monolayers .  These  
f ac to r s  depend  on cha in  length  a n d  degree  of u n s a t u r a t i o n .  

Polyene  ant ib io t ics  a re  found  to lyse fung i ,  protozoa a n d  e ry tb rocy tes  
whi le  bac t e r i a  pro toplas ts  and  b lue-green  a lgae  a re  not. Cholesterol as 
we]] as lec i th in  w e r e  found  by some a u tho r s  to r e d u c e  the  effect ive 
polyene an t ib io t ic  concen t ra t ion .  I t  t he re fo re  seemed des i rable  to 
d e t e r m i n e  w h e t h e r  polyene an t ib io t i cs  can  i n t e r ac t  w i th  l ip ids  o ther  
t h a n  sterols .  F i l ip in ,  nys t a t i n ,  a m p h o t e r i d n  B,  e t r u se omye in  a n d  
p i m a r i c i n  r ead i ly  p e n e t r a t e  monolayer s  of cholesterol a n d  ergosterol  
a t  in i t ia l  s u r f a c e  p r e s s u r e s  g r e a t e r  t h a n  the  collapse p r e s s u r e  of the  
ant ibiot ics .  U n d e r  the  same  condi t ions  there  w a s  essent ia l ly  no 
in te rac t ion  w i t h  a va r i e t y  of p u r e  synthe t ic  phosphol ip ids  un less  s terol  
was  presen t .  F i l ip in  did  not  p e n e t r a t e  monolayer s  p r e p a r e d  f r o m  
polyene- insens i t ive  bac te r ia .  The  i nc rea se  in  su r f ace  p r e s s u r e  of mixed  
films of phosphol ip id  a n d  cholesterol a f t e r  the  in jec t ion  of filipin w a s  
h igh ly  dependen t  on the re la t ive  q u a n t i t y  of sterol as  well as  on the  
mo la r  ra t io  l ipid-polyene an t ib io t i c .  F r o m  the  resu l t s  of mono- a n d  
b i layer  expe r imen t s  which  a re  in  v e r y  good a g r e e m e n t  w i t h  the  
physio logica l  expe r imen t s  it  is concluded tha t  cholesterol is a n e c e s s a r y  
m e m b r a n e  cons t i tuen t  for  the polyene an t ib io t ic  act ion.  
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