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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 .  
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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.  
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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 .  
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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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