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. F a t s  and Oils  
EPOXIDATION OF ANCHOVY 0ILS. J. Wisniak, A. Cancino, and J. 
C. Vega (Depart.  of Chem. Eng., Universidad Catoliea de Chile, 
Santiago, Chile), Ind. Eng. Chem. Product Res. Dee. 3, 306-11 
(1964). Anchovy oil has been epoxidized in situ to determine 
the effect of operating variables on the maximum oxirane oxy- 
gen attainable. Variables studied included temperature,  catalyst  
n~ture and concentration, hydrogea peroxide s t rength and pro- 
portion, and acetic acid proportion. An epoxidized oil with 
7.8% epoxy content and iodine value of 14.1 can be prepared 
when operating at 53C to 73C, using a 33 weight % hydrogen 
peroxide solution in a proportion of 1.4 moles per mole of 
ethytenlc unsatnrat ion,  15% concentration of styrene-sulfonic 
resin as catalyst,  and acetic acid in the proportion of 0.5 mole 
per mole of ethylenic unsaturat ion.  

SEPARATION OF VOLATILE CARBONYL C07vIPOUNDS BY GAS LIQUID 
C~aO~ATOGRAPHY. G. Mizuno, Evelyn McMeans, J.  R. Chi- 
pault  (The tIormel Inst i tute ,  Univ. of Minnesota, Austin,  
Minn.). Anal. Che~n. 37, 151-52 (1965). Separation of a mix- 
ture of 7 carbonyl cmnpounds with 2 to 4 carbon atoms is de- 
scribed using nitrobenzene or 2-nitrobiphenyl as stat ionary 
phases. 

DEVELOPMENT AND FLAVOR PROPERTIES OF IV[ETItYL KETONES IN 
lVIILK FAT. J. E. Langler  and E. A. Day (Dept. of Food Sci- 
ence and Technology, Oregon State University,  Corvallis). J .  
Dairy Sci. 47, 1291-96 (1964). Temperature during heat  treat- 
ment, time of heat treatment,  and presence of water in milk 
f a t  all influenced the quanti ty of methyl  ketches produced. 
Maximum yield of ketones was obtained by heat ing a degassed 
fa t  sample for 3 hr at  140C; heating an additional 15 hr had 
no fur ther  effect. Milk fa t  prepared by degassing at 2 to 5/* 
Hg for I hr at  400 still contained sufficient water for maxinlum 
ketone production. When milk fa t  was dried over calcimn 
hydride for 18 hr prior to heat  treatment,  nmthyl ketone for- 
marion was inhibited. Hence, water appears essential for sig- 
nificant heat-lnduced ketone formation in milk fat. Heat ing 
the f a t  in the presence of air caused a sl ight increase in yield 
of ketones. The average flavor threshold ( A F T )  for each of 
the methyl ketones, produced by heating milk fat ,  was de- 
termined in hmnogenized milk. Based upon the A F T  of indi- 
vidual ketones and the A F T  of the ketone mixture, prepared 
in the ratios found in the fat ,  the following conclusions are 
warranted: 1) The ketone mixture exhibits a synergistic in- 
teraction whereby a perceptible flavor is evident when the con- 
centrations of all components in the mixture are below their 
A F T ;  2) There is sufficient methyl  ketone precursor in milk 
fa t  to give rise to perceptible flavors in a beverage-type milk. 

DETEI~I~ilNATION OF BETA-OLEFINIC ~iETHYL Gt~OUPS IN ESTEI~S OF 
FATTY ACIDS BY NUCLEAR ~AGNETIC RESONANCE. A. C. Glass 
and tI. J.  Dutton (Northern Research Laboratory,  AIRS, USDA, 
Peoria., Ill .).  Anal. Chem. 35, 2401-04 (1964). An analytical 
method for determing 15,16-unsaturation in fa t ty  acids by nu- 
clear magnetic resonance spectrometry is described. Utilized 
in the determination are the low field member of the beta- 
o]efinie methyl proton triplet and the central peak of non-beta~ 
olefin)c methyl proton triplet. The areas of these signals are 
determined by the instrumental  integral and by paper tracings, 
and precision of the two methods is conlpared. Application 
to the kinetics of hydrogenatlm~ is presented. 

COMPARISON OF T~EORETICAL LI~£IT O~ SEPARATING SPEED IN GAS 
AND LIQUID CIIROI~ATOGKAPHY. J-. C. Giddlngs (Depart. of Chem- 
istry, Univ. of Utah,  Salt Lake City, Utah) .  Anat. Chem. 37, 60- 
63 (1965). An investigation was made of the principal factors 
affecting separat ing speed in gas and liquid chromatography. 
Following an earlier proposal by Knox, it  is assumed tha t  the 
maximum inlet pressure is one of the basic ]imitations on analy- 
sis speed. This assumption is fully justified by this work. I t  
is fur ther  shown that  the comparative speed of separation de- 
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pends, to a large extent, on the relative viscosity and diffusivity 
of liquids and gases. For moderately difficult separations gas 
chromatography is superior because of its small C term. For  
extremely difficult separations liquid chromatography is superior 
because of its low critical inlet pressure, the lat~er mainly 
resulting from the slow diffusivity of liquid systems. The ap- 
proach to fur ther  increases in speed is discussed for both 
methods. 

GAS CHRO]!gATOG]~APtIIC EXAMINATION OF THE FATTY ACIDS OF 
COFFEE OIL. A. Carisano and L. Gariboldi (Compagnia I ta l iana  
Liebig, S.p.A. Tortona, I ta ly) .  j .  Sci. Food Agr. 15, 619-22 
(1964). The fa t ty  acids of the oil extracted from coffee have 
been examined by gas chromatography. Composition of the 
oil did not vary with the geographical origin ; roast ing did not 
affect the composition of the oil. Samples of coffee contained 
from about 10-16% oil (on wet weight).  The oil f rom roasted 
coffee contained 31-35% pahnltie,  7-9% stearlc, 7-10% oleic, 
{446% ]inoleie, 3-4% araehidic, 1.1-1.7% linolenic, 0.5% be- 
henle, and traces of myristie, palmitoleic, margarie  and gadoleie 
acids. The authors suggest  tha t  coffee oiI with its high con- 
tent  of linoleic acid might  be recommended for human nutrition. 

FATTY i~ATERIALS STABILIZED ~VIT]:I THIODIALKANOIC POLYESTERS. 
C. E. Tholstrup, A. Bell, and C. J.  Kibler (Eas tman  Kodak 
Co.). U.S. 3,157,517. Described is a composition of mat ter  
which consists of a normally oxidizable f a t ty  organic edible 
material  stabilized with f rom 0.001% to 5% by weight of 
a thiodialkanolc polyester. 

TREATI~IENT OF TALL 0IL I~ATrfY ACIDS. P. D. Patrick, Jr. (West  
Virginia Pulp & Paper  Co.). U.S. 3,157,6~9. Described is a 
method for t reat ing a ta]l oil f a t ty  acid product containing 
less than 10% rosin acids and substantial  quantit ies of both 
linolelc and olelc acids. The tall oil product is heated at a 
temperature between 450 and 550F in the presence of iodine 
in an amount equal to between 0.01 and 2% by weight of 
the tM1 oll for  a period of time (10 minutes to 6 hours) suffi- 
cient to reduce the iodine value of tbe tall oll to between 
60 ond 110. 

• Fat ty  A c i d  D e r i v a t i v e s  
POLYESTERS FI~ONi EPOXY-CONTAINING OLEAGINOUS XATEI~IALS. 
T. W. Findley, J. L. Ohlson, and F. E. Kuester  (Swift  & Co.). 
U.S. 3,155,696. A method of polymerizing an epoxidized fa t ty  
material  to form a linear polymer comprises: mixing an epoxl- 
dized fa t ty  material  containing an average of not more than 
1 epoxy group per molecule with a dicarboxylic acid anhydride, 
the fa t ty  material  being epoxidized fa t ty  glycerides, f a t ty  
acids or methyl epoxystearate and being free of terminal 
epoxy groups;  heat ing the mixture to a temperature sufficient 
to initiate an ex0thermic reaction and to cause scission of the 
epoxy groups;  and cooling the reaction product to obtain a 
fusible polyester polymer. The resulting polymer is sohble  
in organic solvents. 

POLY!~ERIC FAT ACIDS. E. M. Fischer (General Mills, Inc.).  U.S. 
3,157,681. A process of polymerizlng higher unsa tura ted  fa t ty  
acids comprises heat ing the acids in the presence of an acid 
clay having a pH of about 5.7 and a Kar l  Fischer moisture 
content of 10-17% thereby providing a polymeric f a t  acid 
having a dimer t.o tr imer ratlo greater  than 4.0, a Gardner 
color not greater  than 8, an acid value not less than  185, and 
a saponification value not less than 196.5. The analyses of 
two suitable clays are given. 

• B i o l o g y  and N u t r i t i o n  
STUDIES ON TIIE METABOLISIvi 0P ADIPOSE TISSUE. XVII. IN VITRO 
EFFECTS OF INSULIN UPON TI-IE ~/IETABOLtSI~ OF TItE CARBOttY- 
DRATE AND TRIGLYCERIDE STOt~ES OF ADIPOSE TISSUE FRO1Vf FASTED- 
REFED RATS. R. L. Jungas  and E. G. Ball (Dept. of Biological 
Chemistry, Harvard  Med. School, Boston, Mass.).  Biochen~. 3, 
1696-1702 (1964). Adipose tissue from fasted-feted rats  ex- 
hibits a high rate of glycerol release and oxygen consumption 
when incubated in vitro in the absence of added substrate.  The 
free fa t ty  acid content of the tissue remains low throughout  
the incubation. The addition of hlsulin, 1000 In/* units  9 ml, in- 
hibits glycerol production 85% and oxygen consumption 30% 
while free fa t ty  acid values are unaffected. These results are 
interpreted to indicate a high rate of spontaneous hydrolysis 
of triglyceride to fa t ty  acids and glycerol in this tissue and 
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the inh ib i t ion  of  the  process  by insul in.  The  low f a t t y  acid 
values  indicate  t h a t  r ap id  re-esterif ieat ion of  th is  p roduc t  to 
t r ig lycer lde  m u s t  occur wi th  g lycerophospha te  f u r n i s h e d  by  the  
a b u n d a n t  g lycogen  stores  f o u n d  in th is  t issue.  The decrease 
ill oxygen  consumpt ion  p roduced  by insu l in  is to be accounted  
for  by the  d imin ished  de m a n d  fo r  h igh-energy  phospha t e  needed  
for  re-esterif icat ion purposes  a t t e n d a n t  upon  the  cur ta i led  li- 
po]ytie process.  L a c t a t e  p roduc t ion  in  th is  t i ssue is also h igh  
and  th is  process  is l ikewise inh ib i ted  by  the  presence of  insul in.  

IONIC PROPERTIES OF AQUEOUS DISPERSIONS OF PHOSP~IATIDIC 
ACID. M. B. Abramson, R. Katzman, C. E. Wilson, and II. P. 
Gregor (Dept. of Neurology, Albert Einstein College of Med., 
N.Y. 61, N.Y.). J. Biol. Chem. 239, 4066-72 (1964). Stable 
aqueous  d ispers ions  of  phospha t id ie  acid were p repa red  by  
u l t rasonic  t rea tn len t .  W h e n  f r eed  f r o m  C a + + ,  these d ispers ions  
were a t  p H  3.05 to 3.29. The  t i t r a t ion  curves showed well de- 
fined inflect ion points  wi th  a pK~ of  3.8 and  a pK2 of  8.6 in 
wa te r  and  a pKx of 3.0 and  a pK~ of  8.0 in  0.8 N NaC1 or 
]KC1. The s to ich iomet ry  of  the  t i t r a t ions  indica te  t h a t  all 
of  the  acid g roups  in these  miscel les  are  ob ta ined  so as to 
be avai lable  to the  aqueous  nledinm.  Sodium and  p o t a s s i u m  sa l t s  
of  phospha t id i c  acid were prepared ,  a n d  d ispers ions  of  these  
gave  p H  values  cons is ten t  wi th  the i r  ca t ion  con ten t  a n d  t i t ra -  
t ion curves.  A t  p H  Ld,  the  mlcelles con ta in  1.~ #eq of  sod ium 
or p o t a s s i u m  per  ~nlole of  phosphorus .  The presence of  Ca ++ 
ei ther  in the  phospha t id le  acid p r e p a r a t i o n  or in the  m e d i u m  
reduced the  n u m b e r  of  g roups  t h a t  could be t i t ra ted ,  indicat-  
i n g  bo th  s t ronge r  b ind ing  of  this  ca t ion  t h a n  of N a  + or K + 
and  probable  r e a r r a n g e m e n t  of  the  micel]e. Phospha t id i c  acid 
g roups  p re sen t  in micel lar  d ispers ions  of  leci thin a n d  phos- 
pha t id i e  acid were t l t rable ,  i nd ica t ing  t h a t  all  of  the  phos- 
pha t id l e  acid g roups  were oa  the  su r f ace  of  the  micelles.  

METABOLIS~ OF THE RETINA. ~¢~. THE ROLE OF MICROSOMES IN 
VITAMIN A ESTERIFICATION IN THE VISUAL CYCLE. J .  S. Andrews  
and  S. F u t t e r m a n  (Howe Lab.  of  Oph thahno logy ,  H a r v a r d  
Med. School, Boston,  Mass . ) .  J. Biol. Chen~. 239, 4073-76 
(1964) .  I n  l i gh t  a d a p t a t i o n  in  the  re t ina ,  the  v i t a m i n  A syn- 
thes ized by  the  visual  cell ou ter  s egmen t s  is subsequen t ly  con- 
ver ted  to v i t a m i n  A ester  by  re t ina l  nlierosomes.  The v isual  
cell outer  s egmen t s  p lay  no role in v i t a m i n  A esterif icatlon.  
The  ester if ieat lon of v i t a m i n  A by re t ina l  microsomes  occurs 
wi thou t  the  addi t ion  of  supp lemen t s  or cofaetors .  The pr inc ipa l  
f a t t y  acids p re sen t  in v i t a m i n  A es ter  syn thes ized  b y  re t ina l  
microsomes  are  palmit ic ,  s tear ie ,  and  o]eic acids. The  micro- 
sonlal reac t ion  p roduc t  is shn i l a r  in composi t ion  to the  v i t amin  
A ester  syn thes ized  by  the  in t ac t  re t ina .  

INTERRELATIONSHIP OF STEROL AND FATTY ACID BIOSYNTHESIS IN 
RAT LIVE1% SLICES AS 1%ELATED TO DIETARY LIPID. ]~. R. Diller 
and O. A. Harvey (Lilly ~es. Lab., Indianapolis, Indiana). 
Biochemistry 3, 2004-7 (1964). In vitro studies on cholesterol 
and  f a t t y  acid b iosyn thes i s  were nmde  u s i n g  liver slices f r o m  
ra t s  m a i n t a i n e d  on f o u r  levels of  d ie t a ry  fa t .  W i t h  ace- 
ta te - l -C ~4 as precursor ,  cholesterol  b iosyn thes i s  was  f o u n d  to 
be direct ly re la ted  to the  f a t  con ten t  of  the  diet ,  whereas  an  
inverse  re la t ionship  was f o u n d  in l ipogenesis .  I n  a more  de- 
ta i led s t u d y  on the  sterol  b iosyn the t ic  p a t h w a y  wi th  mevalon-  
ate-2-C ~, the  incorpora t ion  of  th is  p recursor  into isoprenols ,  
squalene,  a n d  cholesterol  was determined.  Sterol  b iosyn thes i s  
f r o m  meva lona te  was f o u n d  to be  re la ted  to the  a m o u n t  of  
d ie t a ry  lipid. The incorpora t ion  of the  p recursors  into sterol  
was f o u n d  to be direct ly re la ted  to the  hepa t ic  sterol  levels. 

USE OF RADIOIGDINATED FATTY ACID I~01~ PHOTOSCANS OF THE 
HEART. J. I~. Evans, D. Phil, R. W. Gunton, R. G. Baker, D. S. 
Spears  (Depts .  of Med. a n d  Medical  Biophysics ,  Univ.  of Tor- 
onto; Toronto,  C a n a d a ) .  Circulation l~es. 16, 1-10 (1965).  
Rad io iod ina ted  f a t t y  acid b o u n d  to a lbumin  ( R I F A )  was given 
by in t r avenous  in jec t ion  to dogs  and  m o r i b u n d  h u m a n  sub jec t s  
in  order  to label  h e a r t  muscle.  P h o t o s e a n s  of the  t ho rax  of dogs 
g iven  R I F A  revealed concen t ra t ion  of rad ioac t iv i ty  in  the  ven- 
t r i cu la r  region of  the  h e a r t  due to incorpora t ion  of the  labeled 
f a t t y  acids into myocard ia l  t r ig lyeer ide  and  phosphol ipid .  A t  
necropsy  the  concent ra t ion  of  rad ioac t iv i ty  was m u c h  h ighe r  
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in hea l thy  myoeard iun l  t h a n  in  i n f a r c t ed  muscle.  The same 
d i s t r ibu t ion  of  rad ioac t iv i ty  was  observed in hea r t s  f r o m  three  
h u m a n  sub jec t s  wi th  myoca rd ia l  i n f a r c t i on  g iven  R I F A  short ly  
before  death.  I t  is p roposed  t h a t  a reas  of  myocard ia l  in- 
f a r c t ion  m i g h t  be  d e m o n s t r a t e d  du r ing  l i fe  by  photoscans  of 
the  t ho rax  fo l lowing in t r avenous  in jec t ion  of R I F A .  

THE COMPOSITION OP LIVER VITAMIN A ESTER AND THE SYNTHESIS 
OF VITAMIN A ESTER BY LIVER MICROSOMES. S. F u t t e r m a n  and  
J.  S. Andrews  (Howe Lab.  of  Ophtha lmology ,  H a r v a r d  Med. 
School, Boston,  Mass . ) .  J. Biol. Che~. 239, 4077-80 (1964) .  
The v i t amin  A es ter  i sola ted f r o m  calf ,  sheep,  rabbi t ,  h u m a n ,  
ra t ,  f rog ,  t rout ,  and  cat  l iver is a complex mix ture .  I n  general ,  
the  m a j o r  components  are  v i t a m i n  A pa lmi ta te ,  s tea ra te ,  an d  
oleate. The ester if ieat ion o f  v i t amin  A occurs in the  micro- 
somes. The reac t ion  does no t  require  the  add i t ion  of supple-  
men t s  or cofaetors .  The yield of  v i t amin  A ester  syn thes ized  by  
l iver microsomes  can  be increased  by  the  add i t ion  of  the  super-  
n a t a n t  fluid f r ac t ion  of  liver.  The process  by  which v i t am i n  
A ester  is syn thes ized  in the  l iver appea r s  to be the  same as 
t ha t  f ound  in the  re t ina .  There  are two op t imal  p H  values  
for  the  es tcr i f icat ion of v i t a m i n  A by cat  l iver  microsomes ,  one 
in the  region of  p H  4.5 and  ano the r  in the  v ic in i ty  of  p H  8.2. 
Only a t  the h igher  p H  is the  f a t t y  acid composi t ion  of the  
reac t ion  p roduc t  s imi la r  to t h a t  of  the  v i t a m i n  A es ter  which 
occurs na tu ra l l y  in the  l iver of  the  cat. L iver  mlcrosomes  
e s t e r i fy  v i t amin  A by a d i f fe rent  reac t ion  t h a n  the  one t h a t  
ha s  been descr ibed for  the  ester if icat lon of  cholesterol.  

INCORPORATION OF FORMATE INTO LIPIDS OF ADIPOSE TISSUE. J. 
Gliemann  and  V. P .  Dole (Rockefel ler  In s t i t u t e ,  New York  21, 
N .Y . ) .  J. Biol. Chem. 239, 4062-5 (1964).  Fo rma te -C  14 was  
found  to be incorpora ted  into neu t r a l  l ipids of  adipose t i ssue  
in vitro. W h e n  insul in  and  glucose were l ack ing  in the  
med ium,  mos t  of  the  label  was f o u n d  in the  glycerol  moiety .  
W i t h  insu l in  or r ibonucleie acid, p lus  glucose,  a g rea t e r  f rac-  
t ion of  label appea red  in the  f a t t y  acid cons t i tuents .  U n d e r  
the  l a t t e r  condi t ions  label was d i s t r ibu ted  among  f a t t y  acids  
of  even cha in  l e n g t h  in  a p a t t e r n  ind i s t ingu i shab le  f r o m  t h a t  
seen when  f a t t y  acids  were syn thes ized  f r o m  ace ta te - l -C 4~. 
Serine-3-C ~, syn thes ized  f r o m  fo rma te ,  m a y  serve as an  inter-  
med ia te  in the  conversion of  f o r m a t e  to lipid. 

THE PHOSPHOLIPIDS IN MEMBRANE GHOSTS FROM STREPTOCOCCUS 
FAECALIS PROTOPLASTS. F. A. Ibbott and A. Abrams (Dept. of 
Biochem., Univ. of Colorado Med. Sch., Denver, Colorado). 
Biochemistry 3, 2008-12 (1964). The total lipid of the mem- 
brane ghost fraction prepared from Streptococcus faecalis 
(ATCC 9799) in the stationary phase of growth was found 
to be 21% of the menlbrane dry weight. Sillele acid chroma- 
tography indicated that two main types of lipid were present, 
polar  l ipid ( 7 7 % )  and  a l ipid resembl ing  glycer lde  ( 2 2 % ) .  
The polar  l ipid was f u r t h e r  f r a c t i ona t ed  on a sillcic acid 
columu into two conlponents .  The first conlponent  ( f a s t e r  mov- 
ing  on th in- layer  c h r o m a t o g r a p h y )  cons t i tu ted  54% of  the  
to ta l  l ip id  and  the  second componen t  (slower mov ing  on th in-  
l ayer  c h r o m a t o g r a p h y )  cons t i tu ted  23% of the  to ta l  lipid. Rea- 
gen t s  sp rayed  onto th in- layer  p la tes  fa i led  to detect  the presence 
of  choline or amino n i t rogen  in e i ther  polar  l ipid,  b u t  did indi- 
cate the  presence of ca rbohydra t e  in the  slow polar  lipid. 
Chemical  ana lys i s  of  the  f a s t  po lar  l ipid showed t ha t  i t  was  
3.75% phosphorus  and  had  an  es te r -phosphorus  ra t io  of  4.9:2.  
The slow polar  l ipid had  an  es te r -phosphorus  rat io  of  6.1:1. 
P a p e r  c h r o m a t o g r a p h y  of  the  deacyla ted  f a s t  po lar  l ipid be- 
fore  and  a f t e r  HC1 hydro lys i s  ind ica ted  t h a t  the  water-soluble  
moie ty  was diglycerolphosphory]glyeerol .  The f a s t  po lar  l ipid 
thus  appear s  to be a d iphosphat idy lg lycer ide .  

METHIONINE DEFICIENCY AND FATTY LIVER IN MALE AND FEMALE 
HATS. R. L. L y m a n ,  Shir ley Thenen  and  C. R. Cook (Depar t -  
m e n t  of  Nu t r i t i ona l  Sciences, Un ive r s i t y  of  Cal i fornia ,  Berk-  
eley) .  Prec. Soc. Exp.  Biol. Med. 117, 696-99 (1964).  Male 
and  female  r a t s  were made  deficient in me th ion ine  by force- 
f eed ing  a meth ionlne- f ree  diet  for  10 days.  Female ,  b u t  no t  
male  ra t s  developed f a t t y  liver,  evidenced by  an increase  
solely in t r ig lyeer ides .  There  was no evidence of  increased 
f a t t y  acid syn thes i s  by  the deficient an imals ,  as e s t ima ted  by  
acetate-2-C 1~ incorpora t ion  s tudies ,  or by  di lu t ion of  the  tri-  
glycer lde ]inolelc acid. Deficient  f emale  ra ts ,  however,  had  sig- 
nif icant ly lower se rum cholesterol  and  phosphol ip ld  levels t h a n  
did controls.  The resul ts  s u g g e s t  t ha t  nlethionine-defieient  
f emale  r a t s  developed f a t t y  l ivers  p r inc ipa l ly  because  of  im- 
pa i red  t r an spo r t  of  l ipid f r o m  liver to the  blood. 

PROSTAGLANDINS AND I~ELATED FACTORS. 27. SYNTHESIS OF 
TRITIUM-LABELED PROSTAGLANDIN El AND THE STUDIES ON ITS 
DISTRIBUTION AND EXCRETION IN THE RAT. ~ .  Samuelsson  (Dept .  

(Cont inued  on page  155A) 
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of Chem., Karolinska Inst i tute,  Stockholm, Sweden). J. Biol. 
Chem. 239, 4091-96 (1964). The synthesis of tritium-labeled 
prostaglandin E~ is described. The excretion of isotope af ter  
administrat ion of tritium-labeled prostaglandin E~ to ra ts  oc- 
curred both in urine and in feces. After  40 hours, about 50% 
of the administered dose was recovered in urine and about 10% 
in feces. Rats  with cannalated bile duets excreted compara- 
tive amounts  of the isotope in urine and bile. Following ad- 
ministrat ion of tritium-labeled prostagla:ndin E~ to rats, the 
concentration of isotope in various tissues was determined. 
High concentrations of isotope were observed in the kidneys 
and the liver. Intermediate  concentrations were found in the 
lungs, pi tui tary gland, adrenals, ovaries, uterus, and heart  and 
low concentrations in the brain, muscle, adipose tissue, and thy- 
mus. The labeled products apearing in urine, plasma, liver, and 
kidney af ter  administrat ion of tritium-labeled prostaglandin 
E~ were characterized by chromatography. Labeled 11a, 15- 
dihydroxy-9-ketoprostanoie acid and l la-hydroxy-9,  15-diket- 
oprostanoie acid were found in plasma. 

PATHOLOGICAL CHANGES IN I%ATS ASSOCIATED WITH FEEDING FI~EE 

FATTY ACIDS AND FATTY ACID ~ E T t t Y L  ESTERS.  A .  ]:~,. S p l n i n g  

I I I ,  W. P. Norman and O. It. IV[. Wilder (Divisions of Animal 
Feeds and Histology, American Meat Inst .  Found., Clficago, 
l l l . ) .  Proc. Soc. Exp.  Biol. Med. 117, 774-77 (1964). Tri- 
glycerides, free fa t ty  acids and methyl esters of fa t ty  acids 
were compared for their effects on growth, feed conversion 
ratios, absorbability, serum polyunsaturated fa t ty  acid and 
cholesterol levels, organ weights, carcass composition and liver 
and kidney histology when fed to young male rats. The livers 
from the animals fed fa t ty  acid and Inethyl esters of fa t ty  
acids showed evidence of cellular degeneration. Animals fed 
free fa t ty  acids also showed some fa t ty  infiltration. Kidneys 
from the animals fed methyl esters of fa t ty  acids had numerous 
calculi. Neither the free fa t ty  acids nor the preparations 
containing metl)yl esters of fa t ty  acids were absorbed as well 
as the intact  triglycerides. Rats  fed the free fa t ty  acids 
or methyl esters of fa t ty  acids required more feed per uni t  
gain than did the animals fed the intact  triglyeerides. No 
differences were found in weight gains, organ weights, carcass 
composition or sermn cholesterol levels. Serum polyunsaturated 
fa t ty  acid levels were not changed by feeding fa t ty  acids in 
the different forms. Corn oil did elevate the polyunsaturated 
acid levels in the serum above those observed in the lard-fed 
group of rats. 

T H E  FATTY ACID COMPOSITION OF INTESTINAL-LY]YIPH LIPIDS IN 
SHEEP AND LAMBS. T. J.  Heath,  E. P. Adams and B. Morris 
(AustrMian National Univ.).  Biochem. J. 92, 511-15 (1964). 
The intestinal-lymph ]ipids in sheep fed on lucerne chaff con- 
tain only small amounts of polyunsaturated f a t ty  acids al- 
though these acids represent about 60% of the total fattff 
acids in lucerne chaff. When maize oil was given into the 
rumen of sheep, there was no increase in the content of poly- 
unsatura ted f a t ty  acids in the intestinal  lymph. When given 
into the abomasum or into young lambs, the content of poly- 
unsatura ted fa t ty  increased. Both cis and trans isomers of 
monoenole acids were produced in the rumen and absorbed 
into the intestinal  lymph. Linolie acid was predominant  in 
the lymph phospholipids. Several branched-chain fa t ty  acids 
were present in low concentration in the intestinal lymph;  these 
were presumed to be formed in the tureen. 

BLOOD LIPIDS. 5.  T H E  LIPIDS OF SHEEP PLASMA. G. A. Garton 
and W. R. H. Duncan (Rowett Res. Inst. ,  Aberdeen).  Bio- 
chem. J. 92, 472-5 (1964). Sheep plasma lipids were frae- 
t ionated and the f a t ty  acid composition of the fractions deter- 
mined by gas-liquld chrmnatography;  trans- and conjugated 
double bonds were also determined. Sheep plasma contained 
only about half  the total amount  of lipid in ox plasma (163 vs 
291 m g / m I ) ,  due largely to a lower content of cholesterol 
esters in the former. These cholesterol esters contained more 
C~s monomlsaturated acid and less Cls di- and t r iunsaturated 
acids than did the corresponding fraction of ox plasma ]ipids. 
The highest  content of trans-unsaturated fa t ty  acid was present 
in the triglyeerides. Conjugated unsatura ted acids appeared as 
a small proportion of the total acids of each class of plasma 
lipid; however, the highest content was in the triglycerides. 

• Detergents 
MOLECULAR ASSOCIATIONS IN PAII%S OF LONG-CHAIN CO'I%fPOUNDS. 

II. ALKYL ALCOHOLS AND SULFATES. ~. C. I~nnz and E. D. 
Goddard (Res. Center, Lever Bros., Edgewater,  N.J.) .  J.  Phys.  

Chem. 68, 3465 (1964). Previous work described the forma- 
tion of 1:2 association complexes by a dry melt method. The 
present work involves studies on samples prepared from aqueous 
or aqueous-ethanol solutions of hmryl  alcohol and sulfate and 
of myristyl  alcohol and sulfate. I t  is shown that,  over a range 
of concentration, mixing ratio, and solvent concentration, the 
specimens which settle out of solution have a composition cor- 
responding to a 1:2 alcohol-sulfate ratio and tha t  their dif- 
ferential  thermal, infrared,  and X-ray pat terns  correspond to 
those of the previously reported complexes. No evidence of free 
alcohol was obtained. Difficulty in preparing the ' ' 1:1 ' ~ adducts 
was encountered. 

T H E  EFFECT OF VA]~YING CENTICIFUGAL FIELD AND INTERFACIAL 
AICEA ON T H E  ULTRACENTRIFUGAL STABILITY OF E ~ U L S I O N S .  R .  
D. Vald and R. C. Groot (Dept. of Chem., Univ. So. Cal., Los 
Angeles, Calif.). J. Phys. Chem. 58, 3477 (1964). The steady- 
state rate at which oil separates f rom 50 voL % emulsions 
of Nujol  in water stabilized with 0.2 or 0.4% sodium dodeeyl 
sulfate and the quanti ty separat ing rapidly near the beginning 
of ul t racentr i fugat ion were determined as a function of ultra- 
centrifugal  speed and of specific interfacial  area. The rate 
of separation of oil is directly proportional to the s t rength of 
the applied centr ifugal  iie]d and va~es  inversely with the spe- 
cific interfacial  area of the emulsion. The data  obtained are 
consistent with the hypothesis tha t  the observed rate of separa- 
tion of oil is a measure of the rate of coalescence between 
the polyhedral " d r o p s "  in the flocculated emulsion layer and 
the bulk oil phase. The initial rapid separation of a consider- 
able quanti ty of oil near the beginmng of ul t racentr l fugat lon 
is at t r ibuted to initial distortion of the drops with temporary 
excessive increase in area as they t ransform from spherical 
to polyhedral shape. 

T H E  COIClCELATIO,N BETWEEN PHASE INVEt~SION TEMPEI~ATURE IN 
E]CIULSION AND CLOUD POINT IN SOLUTION O~ NONIONIC E:~UL-  
SIFIER. K. Shinoda and H. ArM (Dept. of Chem., Yokohama 
Univ., Yokohama, Japan) .  J. Phys.  Chem. 68, 3485 (1964). A 
model has been advaneed in whict~ it is proposed to regard the 
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cloud point in solution of nonionie agent  as akin to the phase 
inversion temperature in emulsion. In  the latter, the mixing 
is macroscopic, whereas in the former the mixing is microscopic 
or on the bimolecular leaflet scale, and the agent  serves as 
an oil as well as an emulsifier. Phase inversion temperatures 
in hydrocarbon-water emulsions stabilized with polyoxyethylene 
alkyl phenyl ether have been determined for different hydro- 
carbons as a function of emulsifier concentration. I t  was found 
that  the more soluble the hydrocarbon for a nonionic emulsifier, 
the lower is the phase inversion temperature,  above which O / W  
type emulsions invert to W / O  type. A similar rule, that  the 
more soluble the nonionic emulsifier for a definite hydrocarbon, 
the lower the phase inversion temperature,  also holds. Tim 
effects of polyoxyethylene chain length and hydrocarbon chain 
length of the emulsifier on the phase inversion temperature have 
been studied. I t  was found tha t  the cloud points in solutions 
of nonionic emulsifiers saturated with various hydrocarbons 
and the phase inversion temperatures in emulsions were parallel, 
which supports the present nlodel. The effect of temperature 
on the emulsion stability in connection with the phase inversion 
temperature is briefly discussed. 

A THREE-CO]E[PONENT LIGHT SCATTERING THEORY FOR SURPAC- 
TA~TT SOLUTIONS CO~TTAINING ADDED ELECTROLYTE. E .  W .  A n -  
acker and A. E. Westwell (Dept. of Chem., Montana State 
College, Bozeman, Mont.). J. Phys. Chem. 68, 3490 (1964). 
Although several l ight scattering procedures which lead in 
principle to '~ true"  molecular weights of charged colloidal 
particles have recently appeared, the older Prins-Hermans-My- 
sels-Prineen theory is still useful for  estinlating aggregat ion 
numbers of sur fac tan t  mieelles. In  the present  paper, the 
theory is simplified and three working equations are developed. 
The new equations, equations from the Prins-Hermans-Mysels- 
Princen theory, and the equations originating from two other 
approaches (Scatchard-Bregman and Stigter)  are applied to 
scattering data obtained from solutions of dodecy]trimethylam- 
monium bromide in NaBr  solution. The calculated aggregation 
numbers are in reasonable agreement. 

NONIONIC SURFACE-ACTIVE COMPOUNDS. V I I I .  F I L M  DI~AINAGE 
TRANSITION TEMPERATURES BY SURFACE VISCOSITY. P .  B e c h e r  
and A. J. Del Vecehio (Chem. l~es. Dept., Atlas  Chem Ind.,  
V, qhnington,  De].). J. Phys. Chem. 68, 3511 (1964). Fi lm 
drainage transit ion temperatures ( F D T T )  have been studied 
for polyoxyethylene (12) lauryl alcohol in the presence of 
added lauryl alcohol, and of polyoxyethylene (23) lauryl 
alcohol in the presence of added lauryl and cetyl alcohol. The 
F D T T  were determined principally by measurements  of sur- 
face viscosity (al though direct observations were also nlade) 
in the temperature range 10 to 60C and at  total concentra- 
tions of 0.0001 to 1.0 g . / d h  The concentration of additive 
alcohol ranged up to 10%. In  the absence of additive, fast-  
draining films are obtained in all cases; however, the addition 
of fa t ty  alcohol gives rise to s]ow-dralning films, with a transi- 
tion to fast-draining,  in complete analogy to the behavior of 
anionic materials. The F D T T  for systems involving a par- 
ticular alcohol appears to depend only on the mole ratio of  
nonionlc agent  and is independent of the nature  of the agent. 
The analogy with melting point depression phenomena is 
indicated. 

IDEAL TWO-DIMENSIONAL SOLUTION. I V ,  PEI';[ETRATION OF ~£ONO- 
LAYEI~S 0l~ ~ POLYMERS. F .  M.  F o w k e s  (Sprague Elec. Co., N o r t h  
Adams, Mass.).  J. Phys. Chem. 68, 3515 (1964). Monomolecu- 
]ar films of polymers or proteins on the surface of water (or 
at liquid-liquid or llquid-solld interfaces) arc often subject  to 
swelling by penetrat ion into the film of water, organic solvents, 
or surface-actlve molecules. This effect results in an expanded 
pressure-area isdfherm which can be explained as a two-dimen- 
sional solution hi which the polymer molecules of the film 
reduce the free energy of the penetrants.  This concept leads 
to equations which accurately predict the degree of swelling. 
The equations are for athermal swelling (zero heat  of mixing)  
and use a statistically derived entropy of dilution which mole- 
cules of the penetrant  and monomer units  of the polynler oc- 
cupy fixed sites. This expression allows for difference in size 
of the sites occupied by the pener tant  and by the monomer 
units. The equations are useful  for predicting penetration of 
polymer fihus by organic solvents or surface-active materials,  
or by water in the ease of hydrophilic-expanded films of 
polymers. The results predicted by these equations check closely 
with experimental observation. 

PROPERTIES 0!~ MONOLAYERS OF ~ -MOI~OI~ALOGENATED !~A~T~ 
ACIDS AND ALCOI-IOLS ADSORBED ON WATER. Marianne K. Bern- 

ett, N, L. Jarvis  and W. A. Zisman (U.S. Naval  Res. Lab., 
Wash.,  D.C.). J. Phys. Chem. 68, 3520 (1964). Force-area, 
surface potential-area, and surface moment-area relations of 

-monohalogenated compounds spread as monolayers on aque- 
ous substrates  were studied a t  various pH values in the 
absence or presence of Inulti-valent ions. The compounds in- 
ves*igated were w-monosubstituted bronlo-, ehloro-, and iodohexa- 
decanoic acids, bromooetadeeanoie acid, and fluorooctadecanol, 
along with their corresponding unsubst i tuted compounds. Me- 
chanical properties of the substi tuted and unsubst i tuted alcohols 
were essentially the same and were not influenced by changes 
in ptI  or the presence of multivalent ions in the substrate. The 
halogenated hexadecanoic acids, however, gave unstable mono- 
layers at  all pH values on distilled and divalent ion-containing 
water at 20C ; it was necessary to add tetravalent ions and lower 
the temperature to condense the nmnolayers to close-packed 
films. The change in surface potential  of each substi tuted acid 
fihn was larger than tha t  of any unsubst i tuted acid and showed 
the dipole orientation to be in the opposite direction. The verti- 
cal components of the apparent  dipole moment were computed 
from the fihn potentials by use of the Hehnholtz equation. Esti- 
mated values are given for the vertical components of the 
dipole contributed by the carbon-halogen bond. The results 
are discussed in terms of orientation and packing of the termi- 
nal polar groups and the resulting laterally induced polariza- 
tion. 

INFLUENCE OP WATER STP~UCTURE ON THE SURFACE ~RESSURE~ 
SURPACE POTENIAL AND AREA O~ SOAP Iv[ONOLAYERS O~ ~ LITHIUM, 
SODIUM, POTASSIUms[ AND CALCIUI~[. D.  F .  Sears and J. H. Schul- 
man (Tulane Univ., New Orleans, La.) .  J. Phys. Chem. 68, 
3529 (1964). Force-area and surface potential-area curves 
were obtained at  15C, 25C, and 37C for stearie acid on O.1N 
HC1 and 0.5N hydroxides of lithiunl, sodium, and potassimn. 
Differences in areas per molecule at  the same temperature and 
surface pressure on the different substrates indicated that  the 
hydrated ion associated with carboxyl group of the stearate de- 
terulined the expansion of the nlonolayer. Areas per molecule 
increased in the sequence L i < N a < K .  Trace amounts of calcium, 
when added to the hydroxide substances, markedly decreased the 
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expansion effected by the monovalent ions. On bicarbonate 
substrates of sodium and potassium, compression of the mono- 
layer promoted removal of the respective cation. This removal 
allowed the area per molecule at high surface pressures to 
compress to the area of stearic acid on 0.1N KC1. Calculation 
of the surface compressional modulus indicated that the mono- 
layers on the hydroxide substrates were liquid expanded. The 
effect of temperature was examined by determining the change 
in surface pressure with change in temperature at constant 
area per molecule (AAw /A  T). The values varied with tem- 
perature and with the compression of the monolayen Stearic 
acid on the acid substrate gave A A w / A  T values which in- 
creased with increasing areas per molecule, whereas ou hydrox- 
ide substrates the monolayers gave decreasing values with 
increasing ~rea. Within the same temperature range and for 
the same area per soap molecule, values for A Ayr/A T in- 
creased in the sequence Li < Na < K. 

THE INFLUENCE 0F DETERGENTS ON THE DEWETTING OP CALCIUM 
PALZIITATE. ~. van Voorst Vader and H. Dekker (Unilever Res. 
Lab., Vlaardingen, The Netherlands). J. Phys. Chem. 68, 3556 
(1964). The changes in surface composition of a solid because 
of replacement of one adjoining i~nld by another can be 
derived from measurements of the contact angle between these 
two fluids and the solid interface and of the interracial ten- 
sion between the fluids. The changes in the solid surface are 
calculated from these data by means of formulas combining 
¥ o u n g ' s  equation with the Gibbs adsorption equations valid 
at  the two solid-fluid interfaces considered. This method was 
applied to the system calcium pahnitate-aqueous buffered de- 
tergent solution-air in the p i t  range 7.5-9.2. I t  was found 
that  the calcium pahnitate becomes nearly compleYely covered 
by a monolayer of acid soap on replacing the buffer solution 
by air in the absence of detergent. The presence of potassium 
N-lauroyl-N-methyltaurate, ethoxylated lauryl alcohol, or bis 
(methylsulfinyl) dodecane in the solution markedly reduces the 
increase in fa±ty acid adsorption during dewetting. I t  was 
found by direct titration that the presence of these detergents 
increased the fa t ty  acid adsorption at the calcium palm]tare- 
solution interface. 

Topically Speaking-- 
Why Not ROBANIZE Your Product? 

R O B A N E  
IIIIII 

C3oH62 
Purif ied Hexame thy l t e t r acosane ,  Squalaae  

Liquid vehicle compatible with skin and sebum 

A N A T U R A L  ad junc t  to dermatologica ls ,  topical  
pha rmaceu t i ca l s  and cosmet ics  

And Emulsify it with-- 

C A R O L A T E  
I 

CETYL P ALMITIC  A L K Y L O L A M I D E  

Se l f -Emul s i fy ing  Spermace t i -Am]de  

The satiny ]eel 
The mos t  des i rable  p roper t i e s  and s t ruc tu re  of 
Spermace t i  and Cetyl  Alcohol combined in an 

emulsifiable form.  

ROBECO CHEMICALS, INC. 
51 MADISON AVENUE, NEW YORK 10, N.Y. 

CABLE ADDRESS "RODRUG" N.Y. ALL CODES 
MUrray Hill 3-7500 

ULTRAFILTRATION OF NONIONIC DETERGENT SOLUTIONS. H. Schott 
(]~es. Center, Lever Bros. Co., Edgewater, N.J . ) .  J..Phys. Chem. 
58, 3612 (1964). The ultrafiltration of nonionie detergent 
solutions through cellophane was used as a method of purifi- 
cation. Since the hydrated mieelles are about twice the aver- 
age pore size, the ultrafiltrate consisted chiefly of water- 
soluble impurities and nonassociated detergent molecules. This 
permitted removal of carbonylated oxidation products, poly- 
ethylene glycol, and sodium chloride. Because of the low 
c.m.c., the loss of detergent was small. Some fractionation 
occurred; molecules of longer EO chains filtered through 
preferentially. Below the c.m.c., purified detergent passed the 
membrane unhindered. Above it, the detergent concentration 
in the ultrafiltrate increased linearly with the iiltrand concen* 
tration. This line intersected the 45 ° line through the origin 
at the c.m.c., which can be determined in this manner. The 
increase in ultrafiltrate concentration was chiefly due to in~ 
creasing monomer concentration of the filtrand although a 
few micelles also permeated the membrane, as was shown by 
the dye tagging technique. An approximately linear increase 
of monomer concentration with over-all detergent concentra- 
tion was thus shown by ultrafiltration. 

WORLD DETERGENT CONGRESS. R. W. Moncrieff. Soap Chem. 
Specialties 40 (10), 67-71, 135-8 (1964). The author outlines 
papers presented at the IVth International Congress on Sur- 
face Active Substances. Topics included biodegradability of 
anionics, detergent problem in U. S., U.K., and Germany, 
degradability o f  non-]Gules, breakdown of alkyl sulfates, ana- 
lyticaI evaluation, new non-Joule surfactants, safety o f  non- 
ionics and testing fabric whiteness. 

~ABI~IC LAUNDI~Y COMPOSITIONS. J~. C. Speak and P. It. McCon- 
nell (U.S. Borax & Chemical Corp.). U.S. 3,154,494. Described 
is a dry, stable, muir]functional washing and bleaching laundry 
tablet for sequential introduction of effective amounts of 
fabric washing agents and laundry additives and then effective 
amounts of bleach into a laundry washing solution. The core 
of the tablet consists of oxygen or chlorine water soluble solid 
bleach; the coating consists of a t  least one water-soluble 
fabric washing agent selected from the class consisting of 
soaps, non-soap synthetic organic detergents, organic sequester- 
ing agents, and inorganic water softeners. The coating is 
present in an amount such that  when the tablet is exposed to 
the laundry solution the coating requires a minimum period 
of time within the range of 1~5 minutes to substantially com- 
pletely dissolve while the inner core remains intact until the 
outer coating has dissolved, The bleach is thus introduced into 
the washing solution with freedom from local heavy concen- 
tration for affording maximum effectiveness of the laundering 
agents and maximmn safety for the articles to be laundered. 

METHOD OE IMPROVING THE STORAGE pROPERTIES OF ALKALINE 
DETERGENT ¢O)aPOSITIONS. A. Mankowich (U.S.A., See'y. of 
Army).  U.S. 3,154,497. A method of preparing a non-caking, 
storage stable, alkaline detergent composition comprises mixing 
2% of nonyl phenyl pentadecalene glycol ether in a blender 
with 35% of sodium metasillcate pentahydrate af ter  which 
52.5% of sodium tripolyphosphate is added and the product 
mixed again. Then 10.5% of sodium primary phosphate mono- 
hydrate is added and the product given a final mixing. 

t[EAVY DUTY LIQUID DETERGENT COMPOSITION. W. M. Bright 
(Lever Bros. Co.). U.S. 3,156,655. A readily pourable, heavy 
duty liquid detergent composition consists of an aqueous emul- 
sion of 1) 7-10% by weight of a synthetic organic non]on]e, 
non-soap detergent mixture selected from the group consisting 
of a) 5-9% of an alkyl phenol-ethylene oxide condensate having 
an alkyl group containing from 9-12 carbon atoms and con- 
taining 9-15 oxyethylene units plus 1-3% of a polyoxyalkyIene 
alkanol having the empirical formula HO(C~H40)~(C3H60)~- 
(CfH~O):H where b is an integer from 26-30 and a plus v is 
an integer such that  the molecule contains from 0-20% of 
ethylene oxide and b) 5-7.5% of a tridecyloxypotyethoxy- 
ethanol having the formula C~H~O (C~fCtLO)pCK~CH2OH plus 
1-3% of a material selected from the group consisting of a) a 
(todecylphenoxypolyethoxyethanol and b) a polyoxyalkylene 
alkanol having the empirical formula I-IO(C~ItdO)~(C3tt00)b- 
(CJI~O)A~ where b is an integer from 26-30 and a plus e is 
an integer such that  the molecule contains from 0-20% ethylene 
oxide, 2) 18-30% potassimn pyrophosphate, 3) 1-3% of an 
alkali metal salt of an interpolymer of vinyl methyl ether 
and maleic anhydride, 4) 1-4% of an alkali metal soap selected 
from the group consisting of caprate, laurate and oleate, and 
5) 2-6% of sodium xylene sulfonate. The alkali metal cations 
o f  components 3) and 4) may be either sodium or potassium. 
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