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• F a t s  a n d  O i l s  
TRACE ELEMENTS IN EDIBLE FATS. V I I I .  DE-METALISATION OF 
SOYBEAN OIL BY CATION EXCHANGE RESlNS. A. Vioque, M. A. 
Albi and Maria del P. Vil lagran (Inst .  de la Grasa  y sus 
Deriv.) .  Grasas y Aceites 16, 107-112 (1965). An evaluation 
of Amberli te CG-120 and Dowex 50WX8 resins, both s trong 
acids, using acetone or hexane as solvents showed that  pro- 
oxidant  metals  of crude soybean oils can be effectively re- 
moved. Optimal conditions are discussed. 

ECONOMIC INVORMAWlON. Anon. Lipidos 25, 70-75 (1965). 
Statistics are given on prices and world production of oleag- 
enous seeds, fa t ty  materials and vegetable oils. 

NEUTRALIZING DISTILLATION AND SIMULTANEOUS DEODORIZATION 
OF FATS AND OILS. I I .  A. Millet M. Lipidos 25, 51-52 (1965). 
The " D e s o n e u t r o l "  installation (Gianazza, I t a ly )  is described 
for  neutralizing and deodorizing oil by quickly circulating a 
thin layer of oil at about 200C and at  residual pressure of 
one millimeter of mercury. 

NOTES ON THE MANUFACTURE OF FAT PRODUCTS BY ESTERIPICA- 
TION. I I .  R. Par lan  M. Lipidos 25, 49-51 (1965). Today it 
is possible to produce a good esterified oil, even when its com- 
ponents have been artificially prepared. Synthetic glycerol is 
industrially produced in Europe by sugar  fermentat ion.  Syn- 
thetic fa t ty  acids are produced by paraffin oxidation. Methods 
of ester ifying fa t ty  acids with glycerol are discussed. 

PHYSICAL-CHEMICAL STUDIES ON GROUND OLIVE PASTES. X X I I I .  
HETEROGENOUS DISTRIBUTION OF THE SOLIDS IN THE PASTES. 
J.  M. M. Moreno, C. Gomez H., C. Janer ,  J.  Pereda, J. M. Ferre  
and V. Flores ( Ins t .  de la Grasa  y sus Deriv.) .  Grasas 
Aceites 16, 117-127 (]965) .  The non-homogeneous distribu- 
tion of the solids in ground olive pastes influences the oil ex- 
traction by pressing. A method for  isolating pi t  f ragments  
is described. The results prove tha t  the shearing and pressing 
of the paste increase the heterogeneity of this distribution. 
The behavior of mechanical extraction equipment in industrial  
sca]e are interpreted according to these results. 

MOLD PHOSFHATIDES. I. THIN-LAYER AND COLUMN CttROMA- 
TOGRAPHIC INVESTIGATIONS ON ASPERGILLUS FISCHERI. A. A. 
E1-Nockrashy, M. M. Hassan,  M. Sadek and A. M. Gad (Nat .  
Res. Center, Dokki, E g y p t ) .  Grasas y Aceites 16, 113-116 
(1965). A method is described for  the isolation, characteri- 
zation and quanti tat ive evaluation of Aspergillus fischeri phos- 
pholipids by thln-]ayer chromatography in combination with 
column chromatography.  

SUNFLOWER CULTIVATION AND INDUSTRY. I I .  I. Mizuno and 
A. If. Guerreo. Informaciones sobre Grasas y Aceites (Buenos 
Aires) 3 (3-4) ,  ]7-30 (1965). This is the second pa r t  of  a 
work giving a detailed description of this indust ry  in Argentina.  

ARGENTINIAN EXPORTS OF OLEAGINOUS SEEDS, VEGET~TLE OILS 
AND BY-PRODUCTS IN 1964. E. R. Zeni. Informaciones sobre 
Grasas y Aceites 3 (3-4) ,  13-16 (1965). Expor ts  of seeds, 
oils, cakes, pellets and flour amounted to $123.5 million in 
1964. 

SORBIC ACID. A PRESERVATIVE AGENT FOR MARGARINE PRODUC- 
TION. O. S. Stepanova et al. (Odessa Univers i ty) .  lnformaciones 
sobre Grasas y Aceites 3 (3-4) ,  10-12 (1965). Margarine 
samples kept at  20-25C showed no spoilage af ter  28 days 
when 0.02% of sorbic acid was added. Kep t  at  6-8C the 
samples retained good taste and odor af ter  4 months. An 
addit ion of 0.03% to the package (wood or cardboard)  avoids 
growth of molds. 

EPOXIDATION OF LINSEED OIL. Anon. Informaciones sobre 
Grasas p Aceites (Buenos Aires) 3 (3 -4) ,  63-64 (1965). The 
employed method consisted of heating the oil with an organic 
acid (formic 80%) ,  adding a catalyst  (sulfuric or phosphoric 

Established 1904 

H O U S T O N  L A B O R A T O R I E S  
Analytical and Consulting Chemists 

311 Chenevert Street  P.O. Box 132 Hous ton  1, Texas 

acid, concentrated) dissolved in a small volume of 35% H~O~ 
and then adding slowly additional H~O2 while agitat ing.  The 
epoxy (oxirane) components were determined by t i t ra t ion with 
hydrobromic acid dissolved in acetic acid. 

PEANUT OIL. COMPARATIVE YIELDS IN TUCUMAN. R. M. In igo  
(Tucuman Agr. Center).  Infor~aciones sobre Grasas y Aceites 
(Buenos Aires) 3 (3 4),  57-61 (1965). Yields f rom several 
varieties of Argent inian peanuts  were measured at the Tucuman 
Agricul tural  Exper iment  Station. 

FAT MATERIALS IN THE CANNING INDUSTRY. G. Roskis. In- 
formaciones sobre Grasas y Aceites (Buenos Aires) 3 (3 -4 ) ,  
31-40 (1965). The canning of fish utilizes by fa r  the larges t  
amount  of f a t  in the industry.  I n  France  the main  oils used 
are peanut  and olive oil. This paper  includes a table showing 
the physical and chemical characterist ics of  the oils used in 
fish canning in several European countries and Algiers. 

INTERNATIONAL UNION FOR PURE AND APPLIED CHEMISTRY. 
[nformaciones sobre Grasas y Aceites (Buenos Aires) 3 (1) ,  
53-54 (1965). Methods of analys is  discussed at the F a t t y  
Materials Section of the In terna t ional  Union for  Pure  and 
Applied Chenlistry in Rot terdam (Nether lands)  on September,  
1965 are reviewed. 

GERMAN MARKET FOR SOYBEANS AND THEIR BY-PRODUCTS. Anon. 
In f  ormaciones sobre Grasas y A ceit es (Buenos Aires) 3 (3~ t ) ,  
1-3 (1965). Al though soybeans are itot cultivated in Europe,  
Germany is a ma jo r  importer  of seeds and meal ( f rom U.S.A., 
Communist  China and Brazi l) ,  over 1 million tons in 1963. 
Regulations and prices are presented. 

COMMERCIAL STANDARDS FOR ANIMAL FATS. Anon. Informaci- 
ones sobre Grasas y Aceites (Buenos Aires) 3 (1) ,  50-51 
(1965). New York Produce Exchange Standards  for  lards and 
other fa t s  reviewed. 

OLIVE OIL. PERSPECTIVES OF THE INDUSTRY IN SPAIN. J.  M. 
de Sorosa y P. Informac~iones sobre Grasas y Aceites (Buenos 
Aires) 3 (1) ,  42-45 (1965). A review is given of the Spanish 
olive oil indust ry  today. The trends in machinery are towards  
the use of improved hydraulic presses, the new type vertical 
hydraulic presses, bet ter  filtration equipnlent and improved im- 
ported integrated equipment for  milling, press ing and filtering. 

ANIMAL FATS. MANUFACTURING PROCEDURES. C. P. Botta. 
Informaeiones sobre Grasas y Aeeites (Buenos Aires) 3 (1) ,  
18-41 (1965). Rendering of f a t ty  materials  by the classical 
method, by a method using a colloid mill, by the Titan pro- 
cess, by the Sharples method and by the Super-D-Canter is 
described in detail. Manufac tur ing  methods are given for  oleo 
oil, hog edible fat ,  lards, bone f a t  (caracu) and hoof oil. 

SUNFLOWER SEED IN AMERICAN MARKETS. Anon. Informaciones 
sobre Grasas y Aceites (Buenos Aires) 3 (1) ,  10-13 (1965). 
Impor t s  of sunflower seed by U.S.A. are discussed. Amounts ,  
prices and fluctuations between 1957-1964 are given as well 
as perspects for  the future.  

LIQUID OILS. CURRENT SITUATION AND PERSPECTIVES. Infor- 
maciones sobre Grasas y Aceites (Buenos Aires) 3 (1) ,  1-9 
(1965). Price fluctuations of vegetable oils f rom 1954-1964 
are analyzed. World vegetable oil production in 1964 was of  
about 14.3 nlillion tons (over 6% more than 1963), due mainly 
to the good olive crops in the Mediterranean countries. The 
olive oil production is notably higher  than the world consump- 
tion (the carry-over of this oil for  1964 is estimated in 690,000 
tons) .  Fo r  1965 a reduction in the world olive oil production 
of about  700,000 tons is expected. 

GAS CHROMATOGRAPHIC DETERMINATION OF CAMPESTEROL, /~-SITO- 
STEROL AND STIGMASTEROL. A. Rozanski (Res. Labs., The Up- 
john Co., Kalamazoo, Mich.). Anal Chem. 38, 36-40 (1966). 
An accurate gas chromatographic  method for  the determination 
of campesterol, fl-sitosterol, and st igmasterol  is described. The 
sterols are separated as trimethylsilyl ethers on a stainless steel 
column, packed with 0.75-1.0% silicone gum rubber  on an acid- 
washed, silanized support ,  having about  4000 theoretical plates. 
The quantification is carried out by measur ing ratios of peak 
areas before and af ter  addition of a s tandard amount  of one 
of the sterols to the sample, or by using cholesterol as an in- 
ternal standard.  For  the first time, the relative responses in 
the flame ionization detector of the trimethylsilyl  ethers of 
these three sterols and cholesterol have been accurately deter- 
mined and found to be significantly different . The method is 
easily used on a routine basis with precision and accuracy 
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W h i c h  s h a d e  h a s  m o r e  s a l e s  
appeal  in your  p r o d u c t - " c o u n t r y  
f resh"  yellow or  "golden"  o r ange?  

Get e i the r  shade wi th  Roche Be ta  
C a r o t e n e  

How abou t  a color wi th  lots  of 
r ichness  in the  yel low-red r a n g e  ? 

Get i t  wi th  Roche Apo C a r o t e n a l  
And for  those subtle,  appea l ing  in- 

between shades,  you can ge t  t hem 
wi th  a combina t ion  of  Roche Be ta  

or any shade in between 
Caro tene  and Roche Apo Carotenal .  

Bu t  no m a t t e r  which  shade  you ' r e  
looking for ,  Roche Caro tenes  will  
p rov ide  i t  as a na tu ra l - l ook ing  color 
- b a t c h  a f t e r  ba tch  a f t e r  batch.  

How come? Cons is ten t  u n i f o r m -  
i ty,  cons i s ten t ly  h igh  pu r i t y .  

Roche Caro tenes  a r e  nu t r i t i ous ,  
t o o - t h e y ' r e  p r o v i t a m i n  A. Which  
means  they  can of ten  supply  enough 
v i t amin  A to suppor t  a label  claim. 

P'ROCH? 

You can o rde r  Roche Caro tenes  
t h ree  ways:  (1) as "Apo"  alone, (2) as 
" B e t a "  alone, or  (3) as a m i x t u r e  
blended to your  specif icat ions.  And  
in each case we' l l  be g lad  to sh ip  in 
convenien t  ba tch-s ize  cans. 

To ge t  more  i n f o r m a t i o n  on Roche 
Be ta  Caro tene  or Roche Apo Caro-  
tenal ,  call or  w r i t e  to the  I n d u s t r y  
Manager ,  F i n e  Chemicals  Divis ion,  
Hoffmann-La Roche Inc., Nutley, N.J. 
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At 'STRACTS:  FATS AND OILS 

hitherto unattainable,  and has been applied to the analysis of 
soybean sterols. 

PYROLYSIS  POg STRUCTURE DETERMINATION OF CYCLOPROPENE 
AND CYCLOPROPENE PATTY ACIDS, J o a n n e  Gellernlan and H. 
Schlenk (Univ. of Minnesota, The Hormel Insti tute,  Austin, 
Minn.). Anal. Chem. 38, 72-76 (1966). Pyrolysis of cyclopro- 
pane fa t ty  esters at 350C with SiO= as catalyst  yields numerous 
olefinic isomers. The structure of the original ester can be 
concluded from the products of ozonization-hydrogenation of 
the olefinic mixture. The sante method has been applied to 
sterculic ester. The eyclopropene ring requires heating to 160C 
with SlOe for cleavage. Dienoic esters result and the products 
of oxidative f ragmentat ion are again characteristic for the 
original structure. Hydrogenation with Pd-Pb catalyst in methyl 
acetate reduces sterculic ester selectively to dihydrosterculic 
ester while common unsaturated fa t ty  esters remain unchanged. 
The latter are reduced selectively by PtO._, in methanol without 
concurrent hydrogenolysis of the eyclopropane ring. Proper 
combination of hydrogenation with pyrolysis ehables determin- 
ing the structure of a cyclic acid without isolating it in purity. 

A N  IMPROVED },IETHOD FOR THE COLORIMETRIC DETERMINATION 
Ol ~ VOLATILE FATTY ACIDS SEPARATED BY CHRO:MATOGRAPHY. S.  
Zmarlicki. Przem. Spoz. 19, 37 41 (1965). The short chain 
fa t ty  acids are complexed with ninhydrin. The colored com- 
plexes are e]uted from a eolunm with ethylamine. The method 
is reported to be quantitative for the C-2 to C-8 fa t ty  acids. 
(Rev. Franc. Corps Gras). 

FACTORS DETERMINING THE CONSISTENCY OF MARGARINE. J .  
Hannewijk. Tl. Sr. Pior. 9, 137-48 (1965). A comprehensive 
diseussion is given of the effect of triglyceride composition and 
structure upon the consistency of shortenings as well as mar- 
garines. (Rev. Franc. Corps Gras).  

/{I,;I,ATION OF THE REFRACTIVE INDEX AND THE /~IOIA,;CULAR ~VEIGttT 

OF PATTY ACIDS. F. S. Omel'eenko. Piscev. Technol. 4, 30-1 
(1965). With knowledge of the refractive index of fa t ty  acids, 
one can establish their pari ty and determine different physio- 
chemical properties and their molecular structure. After  de- 
ternlining the refractive index by experiment, it. is easy to cal- 

culate tile molecular weight of a mixture of fa t ty  acids. (Rev. 
Franc. Corps Gras).  

OXYGEN MOLECULE AS ISOMERIZING AGENT DURING HYDROPER- 
OXIDATION OF METHYL OLEATE. N .  A .  K a h n  (Div. o f  F o o d  a n d  

Frui t  Res., East  Reg. Lab., Dacca, Pakis tan) .  Oleagineux 20, 
523-526 (1965). The similarity of the oxygen molecule to 
various isomerizing agents (nitrogen dioxide, sulphur, selenium 
and iodine) has been established. The specific behavior of ni- 
trogen dioxide and the physico-ehemlcal properties of the oxy- 
gen molecule has left  no doubt tha t  the latter can easily form 
transition complexes facil i tat ing cis-trans interconversion. Re- 
sults of experimentation on the hydroperoxidation of methyl 
oleate has lent support  to these ideas and made possible the 
proposition of suitable mechanisms for cis-trans interconversion. 

T H E  MANUFACTURE ON DISPERSIONS. g .  Marshall (Indus. Phar-  
macy Unit, Bradford Inst.  of Tech., Bradford,  Eng.) .  Soap, 
Perfumery, Cosmetics, 38, 759--68 (1965). Liquid-liquid emul- 
sification, honlogenisation and solid dispersion are a par t  of 
many manufac tur ing  procedures, yet remain largely empirical 
in nature. This review is primarily concerned with production 
aspects. Elementary theoretical concepts, where generally ac- 
cepted, and suggestions for assessing process efficiency are in- 
cluded to demonstrate probable means of realizing optbnum 
manufac tur ing  conditions. 

A SURVEY OF T H E  CURRENT POSITION OF T H E  RICE BRAN OIL 
INDUSTRY IN VARIOUS COUNTRIES. S.  D. Whirumala Rao and 
K. S. Murti (Oil Tech. Inst., Anantapur ,  India) .  Oils Oilseeds 
J. (Bombay) 17, 6-9 (1965). 

QUANTITATIVE DETERi~IINATION OF STIGMASTEROL IN RICE BRAN 
oIL. Nobuharu Azagami and Shugo Morita (Toyo Koatsu Inds., 
Sunagawa-shi, Hokkaido). Yukagalcu 14, 497-9 (1965). Sigma- 
sterol contents in 5 samples of nfixed sterols isolated from rice 
bran oil were determined by infrared spectrophotometry and 
gas chromatography and the values were found to be 13.0-14.5% 
by the former method and 14.3-15.8% by the latter. The in- 
frared method is simple and a combined determination with 
the GLC method seelns to be useful. 

K A P O K  SEED OIL. ] .  CYCLOPROPENOID PATTY ACID IN KAPOK SEED 

OIL. Yoshiyuki Kawase, Kiyomi Niizuma, Kosaku Yasuda and 
Kazuhiko Yoshitomi (Nissin Oil Mills, Ltd., Yokohama).  Yul~- 
agalcu 14, 506-9 (1965). The determination of cyclopropenoid 
fa t ty  acid in kapok seed oil was carted out in a benzene-acetic 
acid solution of the oil. Hydrogen bromide in acetic acid was 
added and the excess hydrogen bromide back t i trated with 
0.1N sodium carbonate in acetic acid. The content of eyclo- 
propenoid fa t ty  acid in crude kapok seed oil was usually at  
12-14%. Both bleaching and deodorization processes tended 
to decrease the anmunt of cyclopropenoid fa t ty  acid with an 
increase in conjugated diene. Large amount  of earth in the 
bleaching process resulted in extensive opening of cyclopro- 
penoid ring. 

PROBLEM OF FAT OXIDATION IN PRIED INSTANT NOODLES. Taro 
Yamashi ta  ( Japan  Oil and Vitamin Inspection Inst.,  Tokyo). 
Yulcagaka~ 14, 754-66 (1965). A review with 20 references. 

PROBLEMS ARISING PROM THE OIL OXIDATION IN THE MARINE 
PRODUCTS AND ITS PREVENTION. Kcnzo Toyama (Tokyo Univ. 
Fisheries, Tokyo). Yukagaku 14, 760-6 (1965). A review 
with 110 references. 

STABILITY OF SOYBEAN PHOSPHATIDES IN STORAGE CONDITIONS. 
I I .  CHANGE OF SOYBEAN PHOSPHATIDES SUSPENSION BY HEAT- 
ING. Hitoshi Enei, Noriko Nakao and Shizuyuki Ota (Ajino- 
mote Co., Inc., Kawasaki-shi, J apan ) .  Yukagalcu 14, 522-8 
(1965). The changes of phosphatide components and enmlsi- 
ly ing properties in heated soybean phosphatide suspensions 
were studied. Soybean phosphatide suspensions (10%) were 
heated at  95C for 0, 15, 30, 60 and 120 minutes, respectively, 
then freeze-dried. The content of water-soluble compounds and 
lysophosphatide was increased in the heated samples. Heated 
phosphatide suspension easily made O/W type emulsion in the 
system of soybean oil with water and they were more stable 
than unheated sample. Emulsi fying properties of lysolecithin 
and glyceryl-phosphorylcho]ine prepared from lecithin were de- 
termined; both of them formed O /W  type emulsion easily but  
former gave a stable emulsion while that  of the latter was 
unstable. 

(}AS CHROMATOGRAPtIIC STUDIES ON THE MECHANISM OF CAT- 
ALYTIC HYDROGENATION ()F CONJUGATED POLYENOIC ACID. Woru 
Takagi (Nagoya Univ.).  Yukagalcu. 14, 559-62 (1965). Cat- 
alytic hydrogenation of methyl eleostearate and conjugated 
octadecadienoate were carried out by using palladium black 
and platinum black. Only octadecenoate and stearate were 
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Quite a bargain. 
Why? Because a Roche Man can help 

you in any number of ways. Talk to him 
about vitamin compatibility, vitamin for- 
mulation and vitamin production. 

Matter of fact, when it comes to any 
vitamin or nutritional problem-or new 
ideas-a  Roche Man is just about the most 
knowledgeable representative around. 

What's more, he's backed by years of 

This much! 
experience in vitamin production and nu- 
tritional technology. You also benefit from 
the worldwide basic and applied research 
resources of the Roche scientific organiza- 
tion.. ,  and its product development facili- 
ties as well. 

Resul t -your  Roche Man provides su- 
perior products and superior services. You 
can also expect new products and new 
ideas to help you and your customers. 

Vitamins ROCHE 

Get in touch with your Roche Man. It 
won't cost you a cent. Make Roche your 
headquarters for your vitamin needs. 
Remember-Roche is the world's largest 
manufacturer of vitamins and is ready to 
share its years of experience with you. 

Industry Manager, Fine Chemicals Di- 
vision, Hoffmann-La Roche Inc., Nutley 
10, New Jersey. In Canada : Hoffmann-La 
Roche Ltd., Montreal 9, P.Q. 
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R O B U O Y  
C19H4o 

Submers ible  Buoyant  
Low Temperature  Lubricant 

An adjunct to oceanographic research 
and arctic lubrication 

Advantages 
low densi ty  chemically and  

h igh  flash point  biologically inert 
low volatility insoluble in sea water  

non-corrosive non-polar  

low viscosity high  surface tension 

non-toxic between oil and  water  

C A R O L A T E  ® 
C E T Y L  P A L M I T I C  A L K Y L O L A M I D E  

S e l f - E m u l s i f y i n g  Spermaceti-Amide 
The satiny ]eel 

The most desirable properties and structure of 
Spermaceti and Cetyl Alcohol combined in an 

emulsifiable form. 

ROBECO CHEMICALS, INC. 
51 M A D I S O N  A V E N U E ,  N E W  YOR K,  N.Y. 10010 
C A B L E  A D D R E S S  " R O D R U G "  N.Y. A L L  C O D E S  
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detected in the  p roduc t  f ronl  each ester.  Oxidat ive  scission 
of  octadecenoates  p roduced  f rom eleos teara te  ind ica ted  the  
formation of near ly  equimolar  amoun t s  of  9, 10, 11, 12 and  
13-octadecenoate.  Con juga t ed  octadecadienoate  was selectively 
hyd rogena t ed  in the  presence of  l inoleate.  One step hydro- 
gena t ion  mechan i sm  f rom con j uga t ed  po]yenoic acid to mono- 
enoic acid is adequate  to expla in  the  resu l t s  obtained.  

HYDROXY FATTY ACIDS IN SEED OILS. I .  Maromi  T a k e d a  and  
Yosh iyuk i  Toyama.  Yukagaku 14, 576-86 (1965) ;  I I .  Ibid. 
638-46. A review. 

ONE METHOD OF STUDYING ON THE CRYSTAL TRANSFORI~ATIONS 
OF PLASTIC FATS. K e i j i  Sumi  and  ¥ o s h i r o  Abe. Yukagaku 
14, 606-12 (1965).  Crys ta l  t r a n s f o r m a t i o n  of plas t ic  f a t s  such 
as tallow, hyd rogena t ed  fish oil, the  b ina ry  sys tem of tallow 
and  h y d r o g e n a t e d  fish oil, and  cocoa bu t t e r  was s tudied  by 
x- ray  diffract ion.  F o u r  c rys ta l  f o rms  a, fl', i n t e rmed ia t e  and  
fl were identified. As tal low and  h y d r o g e n a t e d  fish oil take  
the  c rys ta l  s t ruc tu re  of  fl" and  in t e rmed ia t e  fo rm,  i t  is pos- 
sible to de termine  the  in tens i ty  of  d i f f ract ion band  at  3.8 A 
which is character is t ic .  Cocoa bu t t e r  takes  a and  fl fo rm,  and  
the  a direct ly t r a n s f o r m s  to ft. The propor t ion  of  p form,  
therefore ,  can be de te rmined  in s imi lar  n lanner .  The re la t ion 
between t r a n s f o r m a t i o n  of  po lymorph  and  t emper ing  of the  
plas t ic  f a t s  can be g raph ica l ly  presen ted  wi th in  4 hours .  

CULINARY ~ I X  UTILIZING LIQUID OIL SttORTENING AND PROCESS 
FOR PREPARING SAME. R. M. Weiss ,  J .  M. Sinner ,  and  W. F.  
Bloch (P i l l sbury  Co.).  U.S. 3,222,184. A prepa red  package  
cake mix  for  p roduc ing  a cake hav ing  a t  leas t  13% shor t en ing  
bas is  dry  ingred ien t s  compr ises :  a conta iner  con ta in ing  a dry 
a d m i x t u r e  comprised  of  sugar ,  flour, leavening and  an  oil- 

D A L L A S  * F T .  W O R T H  • L U B B O C K  * S A N  A N T O N I O  • E L  P A S O  

TEXAS TESTING LABORATORIES, INC. 
Referee: Vegetable Oil, Meal & Linters 

Engineers: Concrete, Steel, Soil Mechanics 
P. O. Box 2144 Dallas, Texas 

emulsifier  concentra te .  The rat io  of  l iquid oil and  emulsifier  
in the  concent ra te  is abou t  1 p a r t  by weight  oil to 1 p a r t  
emulsifier.  The to ta l  quan t i t y  of  l iquid oil in the  concent ra te  
does no t  exceed about  25% of  the to ta l  shor ten ing  necessary  
to shor ten  the  cake. A me thod  of p r epa r ing  the cake mix  
comprises  the  fol lowing s teps :  p r e p a r i n g  a composi t ion com- 
pr ised of sugar ,  flour, leavening,  1-3 pa r t s  emulsifier and  1-3 
pa r t s  of  a quan t i t y  of  l iquid shor t en ing  in the  range  of  10-  
50% of  the to ta l  sho r t en ing  used in the cake, as the pr inc ipa l  
ing red ien t s  by thorough ly  admix ing  the i ng red i en t s ;  p lac ing  
the  composi t ion in an  outer  conta iner  toge ther  wi th  a second 
conta iner  con ta in ing  l iquid oil sho r t en ing  in an  a m o u n t  to pro- 
vide the balance  of the sho r t en ing  needed to produce a cake ;  
and  closing the outer  container .  

GLYCEROL ESTERS IN LEADED GASOLINE. E .  N .  Case ,  S. ~-[. 
P a t i n k i n  and  D. R. Carlson (Sinclair  Research  Inc . ) .  U.S. 
3,222,146. A leaded gasol ine  consis ts  of  base  hydroca rbon  gas-  
oline con ta in ing  a t  leas t  about  10 volume per  cent  u n s a t u r a t e d  
hydrocarbons ,  a smal l  a m o u n t  of  lower-alkyl lead ant i -knock 
agen t  sufficient to reduce knock and  about  1 to 50 nmlcs per  
mole of lead compound  of a gasol ine-compat ib le  ester  contain-  
ing  up to 20 carbon a toms  and  compr i s ing  a glycerol  t r ies te r  
of  an a l iphat ic  carboxylic  acid of  1-9  carbon a toms  in a n  
a m o u n t  sufficient to increase the octane n u m b e r  of  the  leaded 
gasoline.  

PROCESS FOR RENDEP~ING ANIMAL FAT. M.  E. B l u m b e r g  and  
G. J .  Gould ( P e n n s a l t  Chemicals  Corp.) .  U.S. 3,222,334. I n  
a process for  r ender ing  an imal  hide f leshings inc luding  the s teps 
of  hea t ing  the f leshings to a t  leas t  160F in the  presence of 
added water ,  c o m m i n u t i n g  the  hea ted  f leshings,  cen t r i fuga l ly  
s epa ra t i ng  the  f leshings into t i ssue and  mel ted f a t  con ta in ing  
res idual  t issue,  sc reening  the  res idual  t i ssue and  mel ted f a t  and  
then cen t r i fuga l ly  s epa ra t i ng  the res idual  t i ssue f rom the mel ted  
fa t ,  the  improvemen t  comprises  screening  and  s e p a r a t i n g  the  
res idual  t issue f rom the mel ted f a t  in the  presence of a t  leas t  
one compound hav ing  the  f o r m u l a  R--S R ' - - O ( R ' - - O ) , H  serv- 
ing  as a su r face  active agent .  R represen t s  a t e r t i a ry  alkyl  
radical  con ta in ing  12 carbon a toms,  R '  is an  e thylene radical ,  
and  n represen ts  the n u m b e r  9. 

AERATIN(~ CO~IPOSITION FOR FATS AND SttORTENINGS CONTAINING 
SAME. J .  V. Luck  and  R. I t .  E l l inger  (Glidden Co.).  U.S. 
3,224,882. An ae ra t ing  composi t ion for  t r ig]ycer ide f a t s  con- 
s is ts  of  a blend of  about  2 .3-4 pa r t s  of  s tearyl  t and  oalmityl-1 
lactylic acids  wi th  one pa r t  of  f ree  s tear ic  and  pa lmi t ic  acids, 
the stearyl-1 p redonf ina t ing  ever  the  pahni ty l -1  lactylic acid. 
The composi t ion contains ,  on the  bas is  of  the  acyl-1 lactylic 
acids,  no t  more  t han  about  10% acyla ted  polylact ic  acids. 

AEROSOL TOPPING. ]V[. P a d e r  and  S. D. Gershon (Lever  Bro the r s  
Co.). U.S. 3,224,883. An edible whippable  topp ing  composi t ion 
with excel lent  s to rage  s tab i l i ty  confined unde r  p ressure  in an  
aerosol d i spens ing  conta iner  consis ts  of  a base fa t ,  a casein  
ma te r i a l  and  a phosphor ic  acid ester  composi t ion selected f r o m  
the group cons is t ing  of  (1)  those obta ined  by reac t ing  a deri- 
vat ive  of  phosphorus  wi th  a mono- a n d / o r  diglyceride mix tu re  
obta ined  by super -g lyce r ina t ing  a f a t  hav ing  an iodine value  
wi thin  the  approx ima te  range  of  30 70 and  (2) those obta ined  
by combin ing  phosphor ic  acid esters  p repa red  by separa te ly  
reac t ing  a der ivat ive  of  phosphorus  with a s a t u r a t e d  and  wi th  
an u n s a t u r a t e d  mono- a n d / o r  diglyceride.  I n  the  l a t t e r  case,  
the s a tu r a t ed  glycer ide resul ts  f rom super -g lycer ina t ion  of  a 
f a t  hav ing  an  iodine value  below 30, and  the  u n s a t u r a t e d  mix- 
ture  resul ts  f rom super -g lycer ina t ion  of  a f a t  hav ing  an iodine 
value above 70. 

TOPPING MIX. M. P a d e r  and  S. D. Gershon (Lever  Bro the r s  
Co.). U.S. 3,224,884. A whippable  topp ing  mix which has  
improved  s tab i l i ty  fo r  p r e p a r i n g  a whipped  topping  t h a t  is 
s imi lar  to whipped c ream comprises  a base  fa t ,  a water  dis- 
persible  protein,  a phosphor ic  acid es ter  of  a glyceride and  a t  
least  one emulsifier  selected f rom (1) ,  (2)  and  (3) where (1) 
consis ts  of  a pa r t i a l  es ter  of  a glycol and  a h igher  s a tu r a t ed  
f a t t y  ac id;  (2)  consis ts  of  a mix tu re  of  a lac ty la ted  glycerol  
ester  of  a s a tu r a t ed  f a t t y  acid and  an ester  of  a polyhydr ic  
alcohol and  an u n s a t u r a t e d  f a t t y  ac id;  and  (3) consis ts  of  
a mix tu re  of  a lac ty la ted  glycerol  ester  of  a s a tu r a t ed  f a t t y  
acid and  a lac ty la ted  ester  of  a po lyhydr ic  alcohol and  an  
u n s a t u r a t e d  f a t t y  acid. 

PROCESS FOR ACID AND THEN ALKALINE ]~EFINING FATTY OILS. 
L. O. B e r g m a n  (Mahno ,  Sweden) .  U.S. 3,226,407. In  a process  
for  refining crude f a t t y  oil in which the oil is degununed  wi th  
acid, neut ra l ized  with aqueous  alkali  solution and  subsequent ly  
t rea ted  wi th  acid, the improvemen t  involves:  (1)  the degum-  
ruing is effeeted unde r  reduced pressure  with or thophosphor ic  
acid and  (2) the  neu t ra l i za t ion  is effected by pas s ing  the  
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degummed oil up through alkaline aqueous solution, the oil 
being fed into the solution in a plural i ty of separate s treams 
and rising through the solution due solely to the buoyancy 
forces existing between the oil and aqueous solution. The 
streams, while in contact with the solution, break at their 
upper  ends into droplets of 0.3 to 3 nml in diameter. The 
droplets then continue to rise through the solution to fo rm 
an oil layer thereon, whereby the oil is intimately contacted 
with the alkali solution to neutralize the fa t ty  acids while con- 
comitantly avoiding substant ial  saponification and enmlsification. 

• F a t t y  A c i d  D e r i v a t i v e s  
HYDROCARBONS GENERATED IN CATALYTIC REDUCTION OF FATTY 
FSTERS. Isao Ikeda, Shozo Hattori  and Saburo Komori  (Osaka 
Univ.) .  YMcagaku 14, 510-16 (1965). Methyl pahnitate ,  cetyl 
alcohol and cetyl acetate were treated with hydrogen at  high 
pressure (initial pressure at 100-200 atnL) in the presence of 
various catalysts, such as Cu-Cr-O, Zn-AI-O, Fe-A1-O, Fe-Cu- 
A1-O, Fe.~O3, reduced Fe, ZnO, A12Oa, CuO Cr203, and l~aney 
Ni. The anlount and type of hydrocarbon generated depended 
on the catalyst  used and the reaction temperature.  I n  the ease 
of reduced Fe and the metal oxides, generat ion of a C-16 hy- 
drocarbon was considered to be produced by dehydration of 
alcohol and it was preferent ia l  to the generat ion of hydrocar- 
bon having 15 carbon atoms which was considered to be pro- 
duced by elimination of hydroxymethyl  group f rom the alcohol. 
The order of its pr iori ty was as follows: Fe-Cu-A1-O ~ ZnO, 
CuO, reduced Fe, AlcOa ~ Zn-Cr-O, Fe-A1-O ~ Cr302 ~ Cu-Cr-O. 
In  case of Cu-Cr-O catalyst, there was no appreciable difference 
in the anmunt of either hydrocarbon generated. In  case of 
Raney Ni, the generat ion of C-15 hydrocarbon was predominant  
and the generat ion of C-16 hydrocarbon was almost the same 
as that  of C-14 hydrocarbon or less. In  spite of high pressure 
of hydrogen, the content of olefins in the hydrocarbon formed 
was increased in the order Fe-A1-O ~ Zn-A1-O ~ Zn-Cr-O 
CR_oOa ~ ZnO ~ AlcOa ~ Fe_oOs. At the same reaction temper- 
ature (around 300C) the ease of generat ion of hydrocarbon 
was in the order of Rancy Ni ~ Cu-Cr-O ~ Fe-Cu-A1-O ~ re- 
duced Fe ~ Fe-A1-O ~ Zn-A1-O, ZnO ~ Cr,.,O3 ~ CuO ~ Fe~O3 
Zn-Cr-O ~ A12Oa. 

RUST-PREVENTIVE PROPERTIES OF LONG-CHAIN ALKYLPHOSPHONIC 
ACID DERIVATIVES. I I .  RUST-PREVENTIVE PROPERTIES OF 9(10) -  
PHOSPHONOSTEARIC ACID COMPARED WITH THE OTHER 9(10) -  
SUBSTITUTED STEARIC ACIDS. ~UZO Machida, Yoshiki Okamono 
and Hiroshi  Sakurai  (Osaka Univ.) .  Yukagaku 14, 563-5 
(1965). 9 (10)-Phosphonostearic  acid had bet ter  propert ies  than 
the others, such as 9(10)-carboxy,  9(10)-mercapto  and 9(10)-  
aminostearic acid by the potassium ferricyanide test, salt water  
immersion test and humidity cabinet test. 

CHLORINATED FATTY MATERIALS. I. HEAT-STABILITIES OF CHLO- 
RINATED FATTY ACIDS AND SOME OF THEIR DERIVATIVES. Hiromu 
Miya and Tetsuya Yokokawa (Ind.  Res. Inst . ,  K anagaw a  Pre f . ) .  
Yu]caga]cu 14, 630-5 (1965). Chlorinated fa t ty  materials  were 
heated for  4 hours in nitrogen, air or in a sealed tube in vacuo 
(1 ram. H g ) .  9- (or 10-) monoehlorostearic acid, 9,10-dichloro- 
stearie acid and their derivatives were more stable than random 
chlorinated materials. No difference was observed between fa t ty  
acids and their derivatives. They showed most  color develop- 
ment  in sealed tube. 

WAX ESTER SUBSTITUTE FOR JOJOBA OIL FROM THE SEED OF 
LIMNANTHES DOUGLASSI. T. K. Miwa and I. A. Wolff (Secre- 
tary of Agr. U.S.A.).  U.S. 3,226,406. A liquid wax ester prod- 
uct is produced by the method compris ing:  (a)  solvent extract- 
ing the glyeeride oil present  in ground seed of Limnanthes 
douglasii; (b)  removing the solvent; (c) separately p repar ing  
the mixed consti tuent  fa t ty  acids by saponification and the 
mixed corresponding fa t ty  alcohols f rom separate port ions of 
the glyceride oil by reduction; and (d)  reacting 1.10 mole 
equivalent of the consti tuent  fa t ty  acids with 1.00 mole equiv- 
alent of the fa t ty  alcohols in the presence of 100 and 0.0]5 
nmle equivalents, respectively, of xylene and p-toluene-sulfonie 
acid nmnohydrate  to form the desired liquid wax ester product. 
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• B i o c h e m i s t r y  and N u t r i t i o n  
INFLUENCE OF SEX AND GONADAL ItORMONES ON RAT-LIVER AND 
CARCASS LIPIDS DURING THE DEVELOPMENT OF AN ESSENTIAL 
FATTY ACID DEFICIENCY. Rosemarie Ostwald, Pauline Bouchard, 
P. Miljanich and R. L. Lyman (Univ. of California, Berkeley). 
Biochem. J. 97, 485-99 (1965). Groups of intact male and 
female rats  and castrated rats  injected with estradiol or tes- 
tosterone were fed a diet containing hydrogenated coconut 
oil for  9 weeks, and at intervals the amounts  and fa t ty  acid 
compositions of the carcass and liver lipids were determined. 
Male rats  grew fas ter  and larger,  and exhibited typical ex- 
terna] essential fa t ty  acid deficiency symptoms sooner than did 
females. Testosterone-treated castrated males were similar to 
males, and estradiol-injected castrated males remembled fe- 
nlales. In t ac t  fenmles maintained a higher linoleic acid con- 
centration in their carcass than did males. Results indicated 
that  the greater  growth rate of the male ra ts  caused them to 
require and synthesize more phospholipids than did the fe- 
nmles. In  the absence of adequate amounts  of arachidonic 
acid, eicosatrienoic acid was subst i tuted into the additional 
phospholipid. The earlier symptoms of E F A  deficiency in the 
male ra t  could therefore be ascribed to the higher tissue con- 
centrations of this unnatura l  phospholipid and its inability to 
per form the normal metabolic functions of phospholipids. 

L o w  CALORIE DIET. H. W. Howard,  W. B. Jacobsen, Jane  
Hsueh,  R. C. Selby and T. W. Worknmn (Borden Co.). U.S. 
3,219,454. Described is a liquid food for  human consumption 
which consists of an aqueous dispersion of nlLxed protein, car- 
bohydrates  and fat.  The protein is water  dispersible and is 
selected f rom the group consisting of milk, meat, egg, and 
degraded and amino acid fortified soy and peanut  prote ins ;  
the f a t  is selected f rom the group consisting of milk fat ,  
soybean oil and corn oil. The proport ions by weight are about  
650-1,000 par ts  of carbohydrates  and 300-600 par t s  of protein 
for  100 1)arts of the fat ,  the carbohydrates  being in propor- 
tion to provide at  least 475 calories for  an amount  of the 
liquid food providing a total of 900 calories. The carbohydrate  
includes a mixture of 5-50 grams of soluble dextrin, 60-90 
grams lactose, and 2-20 grams  total of dextrose and maltose 
for  the indicated amount  of the liquid food. The protein is 
at least half  milk protein. 

AUTOGENOUS, VITAMIN E ACTIVE BEADLET PRODUCT AND PROCESS. 
C. H. Benton, Jr .  (Eas tman  Kodak Co.). U.S. 3,221,029. The 
described product  consists of beadlets of d-a-tocopheryl acid 
succinate having a bulk density in a range f rom about  24 ¢o 
38 pounds per cubic foot and a particle size in a range fronl 
about  20 to 100 mesh U.S. screen size. A quanti ty of d-a- 
tocopheryl acid succinate is melted and the molten mass is 
mixed with an inert liquid dispersion medium in which the to- 
copherol compound is insoluble and which has a viscosity se- 
lected in accordance with the desired average beadlet size. 
The droplets are solidified and hardened by reumving the heat 
until the tenlperature of the droplets is below the solidifying 
temperature  of the d-a-tocopheryl acid succinate, whereby bead- 
lets are formed. 

SIMULTANEOUS OXIDATION OF TOCOPHEROL AND CAROTENE BY 
OXYGEN PF, OM AIR IN THE PRESENCE OF SATUI~ATED AND UNSAT- 
URATED FATTY ACID ESTERS. M. Loncin and B. Jacobsberg  
(C.E.R.LA., Brussels) .  Fette Seifen Anstrichmittel 66, 910-11 
(1964). a-Tocopherol is not attack by atnmspheric oxygen at 
50C if other double bonds susceptible to oxidation are present.  
Such bonds may originate f rom fa t ty  acids or carotene. 

THE ELAVOUR VOLATILES OF FATS AND FAT-CONTAINING FOODS. 
I I .  A GAS CHROMATOGRAPHIC INVESTIGATION OF VOLATILE AUTOX- 
IDATION PRODUCTS FROM SUNFLOWER OIL. P. A. T. Swobodn 
and C. H. Lea (Low Temp. Res. Station, Cambridge) .  J. Sci. 
Food Agr. 16, 680-9 (1965). Volatile compounds formed dur- 
ing the autoxidation of freshly refined sunflower oil a t  37C, 
as well as those produced during subsequent  heat ing of the 
oxidized oil, were concentrated by vacuum distillation and sepa- 
rated by gas chromatography.  A total of 22 individual ali- 
phatic compounds of carbon chain length greater  than 5 were 
identified. Semi-quantitative analysis, using a flame ionization 
detector demonstrated a marked preponderance of hexanal in 
the volatile products  of low tenlperature oxidation; the nmch 
greater  quanti ty of volatiles result ing f rom thermal decompo- 
sition of the first-formed hydroperoxides contained ma jo r  pro- 
portions of the deca-2,4-dienals. According to the authors,  the 
format ion of the identified compounds (sa tura ted  and unsat- 
urated aldehydes, ketones, hydrocarbons and an alcohol) can 
be explained in large pa r t  by accepted mechanisms for  the 
free radical decomposition of linoleate and oleate hydreperox- 
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ides, t hough  i t  is no t  easy  to account  fo r  the  quan t i t a t ive  
aspects .  

BIOSYNTHESIS OF COPROSTANYL ESTERS. R. S. Rosenfe ld  (Monte-  
fiore Hosp.  and  Mad. Center ,  B ronx ) .  Arch. Biochem. Biophys. 
112, 621-5 (1965).  Por t ions  of  a fecal  suspens ion  were in- 
cuba ted  in separa te  expe r imen t s  wi th  7-a-Ha-cholesteryl palmi-  
ta te  and  C~4-pahnitic acid. The  m a j o r  route  of  f o r m a t i o n  o f  
copros tanyl  es ters  is f r o m  ester if icat ion of  f ree  coprostanol  and  
not  by reduct ion  of  cholesteryl  esters .  The da t a  are in accord 
with the  fol lowing sequence:  (1)  hydro lys i s  of  cholesteryl  pal- 
mi t a t e ;  (2)  reduct ion  of  cholesterol  to eopros tanol ;  and  (3) 
ester if icat ion of coprostanol .  There  was no conclusive evidence 
for  reduct ion  of  cholesteryl  pa l mi t a t e  wi thou t  pr ior  hydrolysis .  
The au tho r  considers  i t  p robable  t h a t  the  reac t ions  are car r ied  
out  by fecal  bacter ia .  

EFFECT OF VITAMIN B6 DEFICIENCY ON THE COMPOSITION OF 
YEAST LIFIDS. Be t ty  E. Haske l l  and  E. E. Snell  (Univ .  o f  
Cal i fornia ,  Berke ley) .  Arch. Biochem. Biophys. 112, 494-555 
(1965).  W h e n  the y e a s t  Hanseniaspora valbyensis was grown 
in a v i t amin  Be-deficient med ium,  the  a m o u n t  of  palmitole ic  
acid, the  pr inc ipa l  m o n o u n s a t u r a t e d  f a t t y  acid component ,  de- 
creased dramat ica l ly .  S a t u r a t e d  f a t t y  acid levels r ema ined  rel- 
a t ively constant .  Deficient  cells conta ined  only abou t  60% as  
much  to ta l  l ipid as control  cells;  the  phy tosph ingos ine  con ten t  
also was subs tan t i a l ly  lowered. L ip id  phosphorus  levels were 
unchanged .  Nicot inic  acid deficiency increased  the  to ta l  l ipid 
conten t ;  pan to then ic  acid deficiency decreased it. P a n t o t h e n a t e  
deficiency affected both  chain  l eng th  and  degree  o f  s a tu ra t ion  
of the f a t t y  acids, whereas  v i t amin  B6 deficiency affected both  
chain l eng th  and  degree  of s a t u r a t i on  alone. These  resu l t s  
suppor t  previous  pos tu la tes  o f  a role fo r  Be in syn thes i s  of  
u n s a t u r a t e d  f a t t y  acids  and  show t h a t  this  role ex tends  to 
synthes is  of  m o n o u n s a t u r a t e d  compounds .  

BIOSYNTHESIS OF STEROLS IN THE SOYBEAN PLANT. J .  A. W a t e r s  
and  D. F .  J o h n s o n  (Na t iona l  I n s t i t u t e  of  A r t h r i t i s  and  Met- 
abolic Diseases ) .  Arch. Biochem. Biophys. 112, 387-91 (1965) .  
Radiochemical ly  pure  s t i gmas t e ro l  and  fl-sitosterol were iso- 
la ted as m a j o r  p roduc t s  of  mevalonic  acid-2-C 14 incuba t ion  
with excised leaves of  the  soybean  plant .  Two minor  biosyn- 
thetic products  of  this  radioact ive  s terol  p recursor  were par-  
t ial ly charac te r ized ;  evidence sugges t s  t ha t  they  arc  monohy-  
droxy, s a t u r a t e d  compounds .  I ncuba t i on  expe r imen t s  wi th  ra- 
dioactive s t igmas te ro l  and  fl-sitosterol indicate  t h a t  the  two 
are not  direct ly re la ted  b iosynthe t ica l ly  v ia  hydrogenase-de-  
hydrogenase  enzyme sys tems.  

VITAMIN E DEFICIENCY IN TIlE MONKEY. VI I .  THE ROLE OF 
VITAMIN E AND THE VITAMIN-LIKE ACTIVITY OF COENZYME Q. 
C. D. F i t ch  (Univ.  of  A r k a n s a s  School of  Med.) ,  J .  S. D inn ing ,  
F.  S. Por te r ,  K .  :Folkers, H.  W. Moore and  J .  L. Smith .  Arch. 
Biochem. Biophys. 112, 488-93 (1965).  Y o u n g  Rhesus  mon- 
keys were f ed  a v i t amin  E deficient purif ied diet  con ta in ing ,  
by weight ,  11% f a t  and  18% isolated soybean  protein.  A f t e r  
1-2 yea r s  they  developed the charac ter i s t ic  deficiency syndrome 
of nu t r i t iona l  muscu la r  dys t rophy  and  anemia .  The syndrome 
was no t  influenced by ex t r a  d ie ta ry  meth ion ine  and  eyst ine,  
by the  presence or absence of  choline, or by selenium. Com- 
plete remiss ion  of  the  muscu l a r  dys t rophy  and  anemi a  was 
induced e i ther  by d-a-toeopherol  or by i ts  /-epimer,  bu t  the  
dura t ion  of  the  remiss ion a f t e r  t r e a t m e n t  wi th  the  /-epimer 
was relat ively short .  Coenzyme Q~o t r e a t m e n t  evoked a reti- 
culocytosis in the  anemic- v i t amin  E deficient monkey,  and  a 
complete hematologic  remiss ion  followed t r e a t m e n t  wi th  a com- 
pound of lower molecular  weight ,  hexahydrocoenzyme Qd. Vi- 
t amin  E e i ther  is involved in the  ma i n t enance  of  coenzyme 
Q act ivi ty  or can subs t i t u t e  for  coenzyme Q. 

BIOSYNTHESIS OF CHOLESTEROL AND UBIQUINONE IN THE LESSER 
SPOTTED DOGFISH. A. T. Diplock and  G. A. D. Has lewood 
(Vi t amins  Ltd. ,  Tadwor th ,  Su r rey ) .  Biochcm. J. 97, 3 6 P - 3 7 P  
(1965).  In  vitro a dogfish l iver was homogenized  wi th  phos- 
pha te  buffer  and  incuba ted  wi th  Ha-sodium ace ta te  in the  pres- 
ence of A T P ,  N A D  and  N A D P  and  the p roduc t  was saponified 
a f te r  the  addi t ion  of  carr ier  ubiquinone.  Be tween  15 and  30% 
of the  total  unsaponif iable  f r ac t ion  rad ioac t iv i ty  was found  
in squalene. As  pur i f icat ion of  cholesterol  and  ubiquinone  pro- 
ceeded, a progress ive  drop in the  specific act ivi ty ,  usua l ly  to 
zero, was noted.  This  was in te rp re ted  as a fa i lure  to biosyn- 
thesize e i ther  compound.  

A MECHANISM FOR THE BIOSYNTHESIS OF a-CAROTENE. W. W. 
Goodwin and  R. J .  H.  Wi l l i ams  (Univ.  College of  Wales ,  
A b e r y s t w y t h ) .  Biochem. J. 97, 28C-32C (1965) .  Car ro t  root  
slices were incuba ted  wi th  labeled mevalonic  acid and  the  com- 
posi t ion of the  unsaponif iable  m a t t e r  was determined.  Resu l t s  
sugges ted  t ha t  a-carotene is no t  syn thes ized  f rom fl-carotene, 
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ABSTRACTS:  B I O C H E M I S T R Y  AND N U T R I T I O N  

but  that  i t  arises separately.  Thus al though fl-zeacarotene is 
a possible precursor  of a- and fl-carotene via "y-carotene, i t  
is ruled out as a precursor  of a-zeacarotene, fl-Carotene is 
also ruled out as a precursor  of a-carotene, bu t  the possibility 
that  a-carotene is a preeurosor  of fl-earotene remains. I t  is 
more reasonable, however, to assume that  two enzymes are 
concerned with cyclization of carotenoids; both cause the 
format ion of the same transient  carbonium ion, and the dis- 
posit ion of the subst ra te  on the active sites of the two 
enzymes causes the ejection of a proton f rom C-6 (fl-ionone 
format ion)  or C-4 (a-ionone format ion) .  The probable path- 
ways f rom neurosporene to the various cyclic carotenes are 
shown schematically. 

EVIDElqCE THAT THE OXIDATION OF THE SIDE CHAIN OF CHO- 
LESTEROL BY LIVER ~IITOCHONDRIA IS STEREOSPECIFIC, AND THAT 
THE IMMEDIATE PRODUCT OF CLEAVAGE IS PROPIONATE. K. A. 
Mitropoulos and N. B. Myant  (Hammersmi th  Hosp., London, 
W. 12). Biochem.  J.  97, 26C-28C (1965). Labeled cholesterol 
was incubated with mitochondria f rom ra t  liver. Results showed 
that  the initial step in the enzymic oxidation of the isopropyl 
uni t  of the side chain of cholesterol is stereo-specific. The 
immediate product  of cleavage is propionate.  

EFFECT OF INTRAVENOUS INFUSIONS OF ACETATE, ~-HYDROXY- 
BUTYRATE~ TRIGLYCERIDE AND OTHER METABOLITES ON THE COM- 
POSITION OF THE MILK FAT AND BLOOD IN COWS. J .  E. Storry 
and J.  A. F. Rook (Nat .  Inst .  Res. Dairying,  Shinfield, Read- 
ing, Berks) .  Biochem. J .  97, 879-86 (1965). The effects in 
the cow of intravenous infusions of sodium acetate, butyrate ,  
propionate,  f l-hydroxybutyrate,  malonate,  citrate or succinate, 
of glucose or of an emulsion of cottonseed oil on the secretion 
of the component fa t ty  acids of milk f a t  and on the composi- 
tion of the blood plasma of the jugu la r  vein have been studied. 
Glucose and cottonseed oil were the only metabolites consis- 
tently to affect the yield of milk fat .  Glucose decreased the 
yield of milk f a t  through a diminished secretion of the C~8 
fa t ty  acids and in 2 out of 3 cows also of the steam-volatile 
fa t ty  acids (C4-C~,,). The cottonseed oil caused an increase 
in the yield of milk fa t  through an increased secretion of 
linoleic acid. I n  3 of 4 cows, acetate caused an increase in 
the yield of milk f a t  through an increased secretion of mainly 
palmitic acid. 

THE EFFECT OF DIET ON THE FATTY ACID COMPOSITIONS OF 
SERUM~ BRAIN~ BRAIN MITOCHONDRIA AND I~YELIN I17 THE RAT. 
L. Rathbone (Guy's  Hosp. Med. School, London) .  Biochem.  J .  
97, 620-8 (1965). Three groups of female rats  were maintained 
on a linoleic acid rich diet (sunflower seed oil),  a linoleic 
acid poor, predominately saturated f a t ty  acid diet (coconut 
oil) and a normal  diet. Of the serum fa t ty  acids, linoleic acid 
showed the greates t  change in the percentage of the total 
acids in response to diet;  the change in the proport ion of  oleic 
acid was considerable. The percentages of arachidonic acid 
in serum fa t ty  acids in the groups  on the linoleic acid-rich and 
linoleic acid-poor diets were similar, bu t  higher  than those in 
the normal group. Changes in the propor t ions  of  ]inoleic, 
arachidonic and docosahexaenoic acids occurred in bra in  f a t ty  
acids that  to some extent  paralleled those occurring in serum. 
Changes in the proport ions  of most  other acids in the serum 
fa t ty  acids were not  accompanied by corresponding changes 
in the brain  f a t ty  acids. Changes in the relative propor t ions  
of linoleic, arachidonic and possibly some docosapolyenoic acids 
were demonstrated to occur in bra in  mitochondria  and myelin 
as a result  of diet. The author suggests  tha t  similar changes 
may result  in humans. 

EXTENT OF TOCOPHEROL DEPLETION VERSUS ONSET OF CREATINURIA 
IN RATS FED SATURATED OR UNSATURATED FAT. L. h .  Wit t ing,  
E. M. Ha rmon  and M. K. Horwi t t  (L. B. Mendel Res. Lab., 
Elgin State Hosp.,  Elgin, I l l . ) .  Proc.  Soc. E xp .  Biol.  Med.  120, 
718-21 (1965). Rats  fed a diet containing either a saturated 
or an unsa tura ted  f a t  were depleted of a-tocopherol (whole 
body) ~lt comparable rates. Upon depletion to an average tissue 
a-tocopherol level of 2.4 t~g/g wet weight of tissue, the group 
fed the unsa tura ted  fa t  showed a significant creatinuria.  De- 
pletion of the sa tura ted fa t - fed group to an average tissue 
a-tocopherol level of 0.4 t~g/g did not produce creatinuria.  

T H E  P O P E  T E S T I N G  L A B O R A T O R I E S  

A n a l y t i c a l  C h e m i s t s  

2 6 1 8 ~  Main P.O. Box 903 Dallaa, Te~. 

METABOLISM OF POLYUNSATURATED FATTY ACIDS AND SERUM 

CHOLESTEROL LEVELS IN THE RAT. H. C. Tidwell, J.  L. Pipe 
and Patr ic ia  Gifford (Biochem. Dept., Univ. of Texas, Sw. 
Med. School, Dallas, Texas) .  J .  Nu t r .  88, 111-14 (1966). Male 
albino rats  were fas ted for  4 days and then fed various fa t s  
in order to study the effect of the fa t  upon blood ketone and 
liver glycogen levels. The fa t s  included coconut oil, lard, and 
linseed, safflower and tung  oils. The ingestion of the more 
sa tura ted  fats,  and tung oil with its conjugated double bonds, 
was associated with higher blood ketone levels than the other 
more unsa tura ted  fats.  The opposite was true for  liver glyco- 
gen levels except for  coconut oil which may have spared gly- 
cogen by its more rapid oxidation. The results obtained are 
in line with the speculation tha t  the polyunsaturated f a t ty  
acids during their utilization might  be so degraded that  the 
3-carbon f ragments  between the double bonds formed would 
be more glycogenic in nature  than the ketolytic 2-carbon frag-  
ments produced when sa tura ted fa t ty  acids are oxidized. The 
speculation was advanced tha t  such degradation,  if true, might  
play some par t  in affecting blood cholesterol and lipid levels. 

INFLUENCE OF VITAMIN A AND D FORTIFICATION ON THE FLAVOR 
OF INSTANT NONFAT DRY MILK. E. L. Thomas, S. T. Coulter 
and J .  M. Kudale (Dept. of Dairy  Industr ies ,  Univ. of Minn., 
St. Paul, Minn.).  J.  Dairy  Sci. 48, 1561-65 (1965). Twenty- 
one experimental  batches of ins tant  nonfa t  dry milk (NDM) 
were prepared  in cooperation with four  commercial manufac-  
turers  and three suppliers of vitamins. Vi tamins A and D 
were added to yield levels of 10,000 and 2,000 I U / l b  of NDM, 
respectively, in fortified batches. F lavor  evaluations by a 
trained panel ( tr iangle difference test)  were made initially and 
periodically during storage at  100 and 70F up to 5 and 12 
months, respectively. No correlation between vi tamin retention 
and flavor was evident. I t  is concluded that  al though a flavor 
associated with vitamin A deterioration doubtless develops on 
storage of NDM containing vi tamin A of the types and levels 
added in this study, other changes are of at least equal sig- 
nificance and, in general, overshadow i t  in importance. 

CONTRIBUTION OF FREE FATTY ACIDS TO THE FLAVOR OF RANCID 
MILK. R. A. Scanlan, Lois A. Sather  and E. A. Day (Dept. 
of Food Sei. and Tech., Oregon State Univ., Corvallis, Ore.).  
J .  Dairy  Sci. 48, 1582-84 (1965). Fa t t y  acids added to fresh 
milk in the quanti t ies reportedly liberated by lipase, produced 
a flavor similar to the flavor of rancid milk. Samples of  milk 
with groups  of  f a t ty  acids and fa t ty  acids singly omitted f rom 
the f a t ty  acid mixture were evaluated for  rancidity by a flavor 
panel. The flavor panel results indicated that  the even-numbered 
fa t ty  acids f rom butyric  to laurie accounted for  the fa t ty  acid 
contribution to rancid flavor and tha t  the fa t ty  acids above 
laurie acid contributed little, if  any, to the rancid flavor. No 
single fa t ty  acid in the butyr ic  to laurie acid series exerted 
a predominat ing influence in its contribution to the rancid 
flavor. 

COMPARISON OF NEUTRAL FAT AND FREE FATTY ACIDS IN HIGH 
LIPID-LOW CARBOHYDRATE DIETS FOR THE GROWING CHICKEN. 
S. Brambila  and F. W. Hill (Dept. of Poul t ry  Husbandry ,  
Univ. of Calif., Davis, Calif.) .  J .  N u t r .  88, 84 92 (1966). 
Three experiments were conducted with day-old chick a) to 
determine if they require an exogenous source of carbohydrate  
when fed diets high in lipids, and b)  to study the comparative 
nutr i t ional  propert ies  of soybean oil (SO) and soybean oil 
f a t ty  acids ( S O F A ) .  Semipurified diets based on isolated soy- 
bean protein were used. The reference high carbohydrate diet 
supplied in percentage of metabolizable calories: glucose, 45; 
protein, 32; and SO, 23. Fo r  the high lipid diets, both glucose 
and SO were equicalorically replaced with the lipid under  s tudy ; 
supplemental  carbohydrate  added to these diets replaced an 
equica]oric amount  of lipid. Diets supplying the nonprotein 
calories as SO permit ted growth nearly equal to the high 
carbohydrate  controls;  addition of 3% glycerol or up to 6% 
glucose calories did not  improve it. In  contrast ,  chicks fed 
the high SOFA diet grew slowly and developed foot dermati t is  
and beak deformities. This syndrome was not  prevented by 
feeding the fa t ty  acids as the methyl  or ethyl esters. The sup- 
plementat ion of these diets with 6% glucose markedly im- 
proved growth bu t  did not  prevent  the development of the foot  
and beak abnormalities. 

PROCESS FOR PRODUCING PHYTOSTEROL MATERIAL FROM CUCUR- 
BITACEAE. G. J.  Lammers  (Chemetron Corp.).  U.S. 3,219,542. 
The Cucurbitaceae is extracted with an organic solvent such 
as methyl or ethyl alcohol, ethyl oxide, chloroform, ether or 
petroleum ether. At  least pa r t  of the solvent is removed to 
provide a nontoxic concentrate of the phytosterol  material.  
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• D e t e r g e n t s  
THE EFFECT OE ELECTROLYTES ON THE STABILITY OF OIL IN 
WATER EMULSIONS. H. Sonntag and H. Klare, Jr. (Inst. Physic. 
Chem., Berlin, Germany). Tenside 2, 33-5 (1965). A special 
apparatus is described for studying the effect of electrolytes 
of different types on the coalescing process of water in oil 
enmlsions, using a model droplet. A stabilizing effect is found 
at low salt concentrations which is attributed to the high 
concentration near the phase boundary. At higher concentra- 
tions there is a demulsifying effect caused by dehydration of 
the su r face  active mater ia ls .  

Two IMPORTANT STAGES IN THE HISTORY OI ~ SURFACTANTS. 
G. Schwen ( L u d w i g s h a f e n / R h e i n ,  G e r m a n y ) .  Tenside 2, 65-8  
(1965).  The discovery o f  a lky l -naph tha lene  su l fona te s  and  of 
ethylene oxide adduc ts  is reviewed. 

THE EFFECT OF SURFACTANTS O1~ THE BIOLOGICAL :EFFECTIVE- 
NESS OF PHENOLS AND PHENOL DERIVATIVES. H. Bel l inger  (Henke l  
& Cie. Gmbh,  Diisseldorf ,  G e r m a n y ) .  Tenside 2, 295-305 (1965) .  
While the react ion m e c h a n i s m  between phenol ic  ma te r i a l s  and  
bacterial  cells is still poorly unders tood,  more  is known about  
the effect  of  phenol  subs t i t u t ion  on bacter io logical  effective- 
ness. S u r f a c t a n t s  also act  on bac ter ia l  cells, b u t  because the  
reaction m e c h a n i s m  be tween phenolic  subs tance  and  bac ter ia l  
cells is no t  ye t  e lucidated,  i t  is no t  possible  to ob ta in  a clear  
picture on the chemis t ry  of  the  effect  of  s u r f a c t a n t s  on the  
biological effect iveness of  phenolic  subs tances .  I n  a few cases  
it  is possible to expla in  the  effect  of  s u r f a c t a n t s  on phenolic  
d i s in fec tan t s  and  p rese rv ing  agen t s  on the  bas is  o f  chemical  
or physico-chemical  data .  I n  complicated sys t ems  such as cos- 
metic emuls ions  and  creams,  however,  i t  is p rac t ica l ly  impossi-  
ble to p red ic t  the  m u t u a l  influence. I t  is the re fo re  necessa ry  to 
s tudy  problems of  p rese rva t ion  of  such p roduc t s  exper imenta l ly .  

EVALUATION OF SOME PROPERTIES OF SOAP BARS BY X-RAYS. 
V. A. Rosset t i ,  F .  Fu l igno l i  and  G. Sch ippa  (Univ.  of  Rome,  
I t a ly ) .  Riv. Ital. Sostanze Grasse 42, 260-4 (1965) .  Samples  
of  milled toi let  soap f rom di f fe rent  po in t s  in the  ba r  m a k i n g  
process were found  by X- rays  to have  approx ima te ly  the same 
fl and  ~ phase  content .  An  in t e r e s t i ng  observa t ion  was made  
us ing  the  rat io  (~ , )  be tween the m i n i m u m  and the  m a x i m u m  
densi ty  of  b lackening  measu red  on one of  the  r ings  e f  the  

X- ray  spec t rum obta ined  in a W e i s s e m b e r g  chamber ,  since sam- 
ples wi th  lower va lues  of  aD can be a s sumed  to have  a h ig h e r  
degree o f  crys ta l l ine  order  and  or ienta t ion.  The f inished b a r  
was found  to have  lower CrD (0.7) t h a n  s imply  mil led soap 
(0.8),  as expected.  A definite corre la t ion exis ts  be tween ¢D 
and  suds ing  behavior ,  wi th  the  lower aD values  (h ighe r  crys ta l -  
line order)  y ie ld ing  lower suds  values.  

BIOLOGICAL BEHAVIOR OF SURFACE-ACTIVE AGENTS. A. de J o n g  
(Uni lever  Res. Lab. ,  V laa rd ingen ,  Ho l l and ) .  lnformaciones 
sobre Grasas y Aceites (Buenos Aires) 3 ( 3 - 4 ) ,  4 -7  (1965).  
The de te rgen t  con tamina t ion  of some Eu ropean  r ivers  is re- 
por ted  and  i ts  influence in mic roorgan i sms ,  fish and  p l an t s  
discussed.  A n u m b e r  of  beavers  were f ed  fo r  300 days  a diet  
con ta in ing  30,000 p p m  of  sur face-ac t ive  agen t s  p lus  a carci- 
nogenic  subs tance .  No specific effect  could be a t t r i bu t ed  to 
the  detergent .  E x p e r i m e n t s  on persons  t ak ing  up to 100 p p m  
of d i f ferent  de t e rgen t s  fa i led  to shown any  chronic effect.  

INFRARED ANALYSIS OF DETEI~ENTS. E. ]:~. W r i g h t  and  A. L. 
Glass  (Nava l  Ai r  E n g i n e e r i n g  Center ,  Ph i l ade lph i a ) .  Soap 
Chem. Specialties 41 (11) ,  59-62,  83, 85 (1965) .  A procedure  
is p resen ted  fo r  the  renloval  of  the  su l fona te  g roups  f r o m  
alkyl  a ry l  su l fona tes  used  as de t e rgen t  raw mater ia l s .  This  
removed pe rmi t s  the  use  of  i n f r a r e d  techniques  to d i s t ingu i sh  
b iodegradable  s t r a i g h t  cha in  f rom non-b iodegradab le  b r an ch ed  
cha in  s t ruc tures .  

WETTING AGENTS AND SURFACE ACTIVE COMPOSITIONS THERE- 
FROM. A. J .  S t i r ton,  R. G. Bis t l ine,  J r . ,  J .  K.  Wei l  and  W. C. 
Au l t  (Secty.  of  Agr . ,  U .S .A. ) .  U.S. 3,219,584. A wet t ing  a g e n t  
composi t ion effective in dist i l led and  ha rd  wate r  cons is t s  o f  
20 -80% by  weigh t  of  a member  selected f rom the g roup  con- 
s i s t ing  of  a sod ium alkyl  a - su l fope la rgona te ,  a sod ium alkyl  
a -su l fo laura te ,  a sod ium alkyl  a - su l fomyr i s t a te ,  each a lkyl  con- 
t a in ing  f r o m  2-12 carbon a toms,  the  sod ium sa l t s  of  the  2- 
e thy lhexyl  es ters  of  the  a - su l fona ted  coconut  oil f a t t y  ac ids ;  
and  8 0 - 2 0 %  of  a m e m b e r  selected f rom the g roup  cons i s t ing  
of  the  sod ium sal ts  of  the  me thy l  es ters  of  the i sopropyl  es te rs  
of  a - su l fona ted  hyd rogena t ed  tal low acids, sod ium nle thyl  a- 
su l fos tea ra te ,  sod ium isopropyl  a - su l fos teara te ,  sod ium me thy l  
a -su l fopa lmi ta te ,  and  sod ium isopropyl  a - su l fopa lmi ta te .  

(Cont inued  on page  142A) 
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L A. Titles and Abstracts... 
( C o n t i n u e d  f r m n  p a g e  1 1 4 A )  

a s sayed  for  ac t iv i ty  and  compared  to total ac t iv i ty  f r o m  Tr i ton  x-100 
data .  I n  0.15 m sucrose  no s ign i f ican t  di f ferences  in  enzyme release  
were  observed a f t e r  1 and  30 rain, bu t  significant~-y less enzyme w a s  
re leased f rom E F A  deficient  lysosomes a f t e r  60 min .  S igni f ican t ly  
more  enzyme was  re leased f rom E F A  deficient  lysosomes a f t e r  1 m i n  
in 0.45 m sucrose,  and  a f t e r  1 and  30 rain in 0.70 m sucrose.  

S imi l a r  k ine t ic  s tudies  of ac id  phospha t a se  (~-g lycerophosphate)  
and  aryl  su l fa tase  (p-ni t rocatechoI  su l fa te )  re lease  f rom k idney  lyso- 
somes were  in i t ia ted .  

- - 4 1  - -  

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

Virginia S. Whi ther ,  O. T. Grier and  R.  F. W i l i e r  

F u r t h e r  inves t iga t ion  has  been m a d e  of the  quan t i t a t i ve  technique,  
p rev ious ly  repor ted  f rom this  l abora to ry  ( J A O C S  45, 1154) ,  fo r  the  
de t e rmina t ion  of neu t ra l  l ipids by T L C  in which  s e r u m  is appl ied 
di rect ly  to the  p~.ate. The dens i tmne t r i c  t echn ique  descr ibed  by  P r i v e t t  
et al. ( J A O C S  42, 380)  has  been used for  the  quan t i t a t i ve  deter- 
ruinat ion of the s epa ra t ed  l ipids.  I n  these expe r imen t s  5 s e r u m  pools 
were  analyzed on 4 occasions.  These  pools r a n g e d  in t r ig lyce r ide  
content  f rom 6 8 - 3 0 0  m g %  as de t e rmined  by a modified Car lson 
procedure .  The cholesterol va lues  r a n g e d  f rom 4 7 - 9 7  m g %  f ree  
cholesterol and  163 -331  r a g %  total  cholesterol as. de t e rmined  by a 
nmdified Spe r ry -Webb  method.  The  r e su l t ing  f ree  a n d  total cholesterol 
va lues  were  1 5 %  lower than  the  co r r e spond ing  va lues  found  wi th  
the  Spe r ry -Webb  procedure .  The  t r ig lyce r ide  va lues  were  2 0 %  lower  
t h a n  those found  with the  Car lson method.  H o w e v e r ,  w h e n  con- 
ven t iona l  l ipid ex t rac t s  were  used, the  va lues  ob ta ined  by  dens i tome t ry  
for  total  cholesterol a n d  t r ig lycer ides  ag reed  w i t h  those found  by  the  
previous.ly men t ioned  re fe rence  p rocedures .  I n v e s t i g a t i o n s  of these  
d i f ferences  a re  be ing  ca r r i ed  out in an  a t tmnpt  to inc rease  the  ap- 
p a r e n t  recovery  of l ipids f rom s e r u m  appl ied direct ly  to th in- layer  
plates.  

- - 4 2  - -  

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

Eric  J.ongerraann, James  B r o w n ,  Jr . ,  F r a n k  Yackov ieh  
and David  Taber  

Ant ibac te r i a l  soaps  con t a in ing  (1 )  a m i x t u r e  of hexachlorophene  
and  3,4,4 ' - t r ichlorocarbani . ' ide ,  and  (2)  a m i x t u r e  of 3,4,4 '- tr ichloro- 
carbani l ide ,  4 ,4 ' -d ich loro-3- ( t r i f luoromethyl )  carbani l ide ,  and  3,4 ' ,  5- 
t r ib romosa l icy lan i l ide  were  compared  wi th  a nonmed ica t ed  soap and  
a de te rgent -based  fo r m u la  con t a in ing  hexachlorophene  for  in  v i t ro  
an t ibac te r i a l  ac t iv i ty  a g a i n s t  twelve  pa thogen ic  s taphylococci  and  
streptococci .  The  m i x t u r e  of hexachlorophene  and  3,4,4 ' - t r iehloro-  
carbani l ide  w a s  supe r io r  in eve ry  case to u n m e d i c a t e d  soap a n d  to 
the  t e r n a r y  system.  The f i rs t -ment ioned sys tem also exhibi ted b r o a d e r  
spec t rum ac t iv i ty  t b a n  the  p roduc t  con t a in ing  hexachlorophene  alone. 
I n  v i t ro  compar i son  of both medica ted  soaps  a g a i n s t  th ree  micro-  
o r g a n i s m s  of the  types  respons ib le  for  h u m a n  body odor, showed th~ 
hexachlorophene  3 ,4 ,4 ' - t r i ch lorocarban i l ide  sys tem to be s u p e r i o r  to the  
th ree-component  system.  
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A N  A U T O A N A L Y Z E R  M E T H O D  F O R  D E T E R M I N I N G  
H E X A C H L O R O P H E N E  I N  S O A P  

W .  E.  Hoover ,  M. E.  G inn  and  Erie  J u n g e r m a n n  

An AutoAna lyze r  method  has  been developed to de t e rmine  hexachloro- 
phene  in soap by condens ing  the  f ree  phenol  g roup  wi th  4 amino-  
an t ipy r ine ,  oxid iz ing  w i t h  a lka l ine  po ta s s ium f e r r i c y a n i d e  a n d  color- 
imet r ica l ly  m e a s u r i n g  the  r e su l t ing  qu inone- type  dye at  480  it. 
I n t e r n a l  s t a n d a r d s  are  used cons i s t ing  of soaps  c o n t a i n i n g  all of 
the  same  i n g r e d i e n t s  as  the samples ,  i n c l u d i n g  k n o w n  a m o u n t s  of 
hexachlorophene .  The  method  is applicable to the  r a n g e  tha t  would  
be expected in  a ge rmic ide  soap, i.e. f r m n  0 - 2 % .  

The  overall  prec is ion  was  found  to be ~ 0 . 0 2 2 %  ( 9 5 %  confidence 
l imi t s )  a t  the  1 . 0 0 %  level of hexachlorophene  in soap.  

- -  4 4  - -  

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

D. M.  Marquis ,  S .  H .  S h a r m a n  and  Ra lph  House  

Alpha  olefin su l fonate  ( A O S )  can be m a d e  by  SOs-a i r  eul fonat ion 
of s t r a i g h t  cha in  a lpha olefins followed by  saponi f ica t ion  of the  
neut ra l ized  product .  The  su l fona t ion  step fo rms  u n s a t u r a t e d  sul fonie  
acids, sultones,  and  sul tone sulfonic  acids.  H y d r o l y s i s  of the  v a r i o u s  
su i tones  yields a m i x t u r e  of u n s a t u r a t e d  and  hyd roxy  sul fonates .  
Su l fona t ion  of commerc ia l  m i x t u r e s  of s t r a i g h t  cha in  alpho olefins in  
a la rge  scale SOn fa l l ing  fihn un i t  has  g iven  A O S  of 1 . 5 - 2 . 0 %  oil 
based on ac t ive  content  and  t r i s t i m u l u s  color of about  4 0 %  sa tu r a t i on  
( 2 %  solut ion) which  is readi ly  bleachable wi th  1 - 3 %  NaOC1  to 
about  1 0 - 1 5 %  sa tu ra t i on .  

P e r f o r m a n c e  of A O S  m a d e  f r o m  C15-C~s a lpha  olefin is comparab le  
to tha t  of the  h igh - f oam ing  Cir.6 L A S  in  both de t e rgency  a n d  dish- 
w a s h i n g  foam,  The  p roduc t  shows  a low orde r  of toxic i ty  a n d  bio- 
degradab i l i t y  bet ter  t h a n  tha t  of L A S ,  The  su l fonate  f r o m  a lpha  
olefins is genera l ly  supe r io r  in proper t ies  to s imi l a r  p roduc t s  m a d e  
f rom in te rna l  s t r a i g h t  cha in  olefins. 
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P R E P A R A T I O N  A N D  P R O P E R T I E S  O F  
D I A L K Y L I N D A N  S U L F O N A T E  

R.  C. Taylor,  B .  J .  Meehan ,  W .  J .  D e W i t t  and  Y. C. Re id  

W o r k  conce rn ing  the  a lkyla t ion of benzene  wi th  chloroparaff ins  has  
b r ough t  to l ight  compounds  h a v i n g  the  empi r i ca l  f o r mu la  CnH2n--s .  
These  compounds  h a v e  been identif ied as  be ing  p r edomina t e ly  di- 
a !kyl indans ,  p robab ly  the  1,3 i somers .  These  d i a lky l indans  h a v e  been 
p r e p a r e d  in  h igh  concen t ra t ion  by a lky la t ing  benzene  wi th  diehlorodode- 
cane  (mixed  i somers ,  p r e d o m i n a t e l y  secondary  chlor ides)  u s i n g  
a l u m i n u m  chloride ca ta lys t  u n d e r  condi t ions  used  for  m a k i n g  mono- 
a lkylbenzenes f r o m  monochlorododecanes .  U n d e r  su l fona t ion  condi t ions  
which a re  normal ly  used  for  dodecyibenzene,  the  d i a lky l i ndans  g ive  
good yields of the  monosul fona te .  

The  d i a iky l indan  sod ium su l fona tes  h a v e  p roper t i e s  a n d  de t e rgen t  
p e r f o r m a n c e  s imi l a r  to those  of dodecylbenzene sod ium sulfonate .  They  
a re  b iodegradable  as  de t e rmined  in the r i v e r  w a t e r  d ie -away  test.  
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E F F E C T S  O F  T O T A L  D I S S O L V E D  S O L I D S  
IN W A T E R  O N  D E T E R G E N C Y  

W .  C. P o w e  

A synthet ic  l a u n d r y  effluent f o r mu la t ed  to s imula te  w a s h  w a t e r  w i t h  
soils a n d  s u r f a c t a n t s  r emoved  w a s  used  to s t udy  concen t ra t ion  effects 
of dissolved solids on de tergency.  Th i s  w o r k  w a s  to de te rmine  w h a t  
quan t i t i e s  of dissolved solids could be p r e se n t  in  rec la imed  w a s h  
w a t e r  a n d  still be reuseable  w a t e r  for  l a u n d e r i n g .  

The synthe t ic  l a u n d r y  effluent conta ined  the  sod ium sal ts  of t r i -  
polyphosphate ,  or thophosphate ,  si l icate,  carbonate ,  sulfate ,  chloride 
and  also urea .  

Soil removal  and  deposi t ion da ta  wi th  clay as the  model soil fo r  
severa l  typica l  l a u n d r y  de te rgen ts  in the  p resence  of v a r y i n g  con- 
cen t ra t ions  of the  synthe t ic  l a u n d r y  effluent a re  discussed.  Effects  
of in i t ia l  w a t e r  h a r d n e s s  on c lean ing  a re  also) noted. Some carbon  
test  da ta  a re  g iven  for  compar i son .  

I n  general ,  the  presence  of more  t h a n  100 p p m  dissolved so!ids 
p roduced  a drop in de te rgency  and  an  inc rease  in  deposi t ion.  The 
ind iv idua l  an ions  c a u s i n g  the  g rea te s t  loss in  de te rgency  at  5000 
p p m  level were  chloride and  sulfate .  

- - 4 7 - -  

A M I N I A T U R E  D I S H W A S H I N G  E V A L U A T I O N  M E T H O D  
E.  J.  S c h u c k  and  R .  M. Ans t e t t  

A new p rocedure  for  e v a l u a t i n g  d i s h w a s h i n g  p roduc t s  h a s  been 
developed.  Good prec is ion  a n d  f avo rab le  corre la t ion  wi th  older  methods  
a re  obta ined wi th  m i n i m u m  r e q u i r e m e n t s  of m a n p o w e r ,  t ime  and  
mater ia l s .  The  re la t ionsh ips  be tween  d i s h w a s h i n g  p e r f o r m a n c e  and  
such fac to r s  as  de t e rgen t  concent ra t ion ,  w a t e r  ha rdness ,  and  fa t ty  
soils a r e  discussed.  
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L I Q U I D  S C I N T I L L A T I O N  D E T E R M I N A T I O N  O F  
D E T E R G E N T S  O N  C O T T O N  F A B R I C  

B.  E .  Gordon, W .  T. Shcbe,  D.  H.  Lee  
and R .  V .  B o n n a r  

A method  for  the  de t e r mina t i on  of an ion ic  s u r f a c t a n t s  on cotton 
f ab r i c  h a s  been developed u s i n g  S a5 and  H 3 labelled compounds .  The  
method  is simple,  i nvo lv ing  i m m e r s i o n  of tile whi t e  f abr ic  in l iquid 
sc int i l la t ion c o u n t i n g  solution and  count ing .  No in te r fe rence  by 
q u e n c h i n g  or  se l f -absorpt ion is  encountered .  

Combina t ion  of the  pulse he igh t  sh i f t  method  with  a au toma t ion  d a t a  
h a n d l i n g  has  pe rmi t t ed  the ana lys i s  of severa l  h u n d r e d  samples  pe r  
week  wi th  little inc rease  in  opera to r  t ime.  
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P R O G R E S S  I N  T H E  M E A S U R E M E N T  
O F  F I L M  E L A S T I C I T Y  

R.  I .  R a z o u k  and  K .  J .  Mysels  

The elast ic i ty  of a soap film, i.e., the  inc rease  of i ts  t ens ion  w h e n  
it  is s t re tched,  m u s t  p lay  an  i m p o r t a n t  role in  foam stabil i ty.  I t  h a s  
been defined a l r eady  by  Gibbs, who  also expla ined  i ts  o r ig in  and  
calculated i ts  va lue  for  a two-component  sys tem.  A method  for  
m e a s u r i n g  film e las t ic i ty  and  first  resu l t s  for  complex sys tems  h a v e  
been r epor t ed  by  Mysels,  Cox a n d  S k e w i s  [ J .  Phys .  Chem. 65, 1107 
( 1 9 6 1 ) ] .  W e  h a v e  now a t t empted  to ob ta in  s ign i f i can t  resul t s  fo r  a 
two-component  sys tem by  p u r i f y i n g  solut ions of h igh  qual i ty  sod ium 
dodecyi su l fa te  a n d  su l fona te  samples  by f o a m i n g  in  si tu.  Reproduc ib le  
resul t s  of g rea t ly  i m p r o v e d  prec is ion  h a v e  been obta ined and  the  
la rge  effect of the  pur i f i ca t ion  p rocedure  demons t ra t ed .  I n d e p e n d e n t  
tes ts  of the  su r f a c e  pur i ty ,  especial ly the  p resence  of M a r a n g o n i  ef- 
fects,  i.e., the  inc rease  in  su r f ace  t ens ion  of bu lk  solution w h e n  the  
su r f ace  is expanded ,  and  the  independence  of film elast ic i ty  f r o m  
film th ickness  m a k e  it  doubtful ,  however ,  t ha t  sufficient p u r i t y  to 
s a t i s fy  Gibbs '  p r emise s  h a s  been a t t a ined .  The  s igni f icance  of th i s  
p roblem a n d  possible f u r t h e r  app roaches  to i ts  solution will be 
d iscussed.  
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I N F R A R E D  D E T E R M I N A T I O N  O F  P A R T S  P E R  
M I L L I O N  O I L  A N D  D E M U L S I F I E R  
C H E M I C A L  C O N T E N T  I N  W A T E R  

B.  B .  ,.qtaHord 

Antipol lu t ion  r egu l a t i ons  a rc  be ing  proposed  p roh ib i t i ng  d i scha rge  
of w a t e r  c o n t a i n i n g  too m u c h  re s idua l  oil. W a t e r  c on t a in ing  oil is  
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usual ly  t reated wi th  an efficient biodegradable  chemical demulsif ier  to 
lower the concentra t ion of res idua l  oil. I n  order  to comply wi th  
proposed water  pol lu t ion regulat ions ,  a useful  method is needed to 
differentiate  between oil and t r ea t i ng  chemical in  water  and deter- 
mine the pa r t s  per  mil l ion concentra t ion of each of these components.  
A rapid,  precise analyt ica l  procedure  would also provide  a means 
for control l ing efficiency of chemical t rea tment .  

A number  of water  samples con ta in ing  oil and chemical have  
been analyzed by i n f r a r ed  spectroscopy. New i n f r a r e d  data  are pre- 
sented for  fresh and  salt  water  samples con ta in ing  0-100 ppm of 
crude oil and an oxide adduct  detergent  in  a heavy aromat ic  solvent.  
The concentra t ion by weight  of each of the components is. de termined 
from in f r a red  spectra u s ing  an absorpt ion compensat ion method. 
S tandard iza t ions  are done th rough  the use of sui table  model com- 
pounds.  Ext rac t ions  of the water  samples are necessary for  the 
s t andard iza t ions  and determinat ions .  

The method has been used to moni tor  oil t anke r  waste water  dis- 
charge, and to evaluate  chemical t r ea tment  efficiency of these and 
other waste  water  effluent sources. 

- - 5 1 -  

G E N E T I C S  A N D  T H E  L I P I D O S E S  

A. G. Knudson ,  Jr.  

Formal  genetic analyses of fami ly  data  in  cases of errors  of l ipid 
metabolism are able to d i s t ingu i sh  monogenic vs. mul t igen ic  and non- 
genetic disorders.  These data, together  wi th  popula t ion  data, provide  
cr i ter ia  for homogenei ty of cases which can be useful  in  the inter- 
pre ta t ion  of biochemical  f indings.  The pecul ia r ly  elevated incidence 
of three main  genotypes of sphingol ip idoses  among Ashkenasic  Jews 
has no reasonable explanat ion except for  heterozygote selection. This  
inference has s t rong  impl ica t ions  for the biochemist  in  tha t  i t  sug- 
gests (1) the existence of some biochemical  abnormal i ty  in  common 
among the heterozygotes for  these conditions,  and (2) the u t i l i ty  of 
such a heterozygote abnormal i ty  in  the defense of the body aga ins t  
some adverse  env i ronmenta l  stress, such as some specific infect ious 
disease. The detection of heterozygous carr ies  by biochemical means 
could be impor t an t  not  only for this  reason bu t  also as a means 
for an t i c ipa t ing  mar r i ages  which may  produce a lethal  l ipidosis.  
Finally,  as long as p reven t ive  measures are ei ther imperfect  or not  
practiced, major  a t ten t ion  is directed toward  therapy,  which in  t u r n  
requires not  only more knowledge of the basic defect bu t  awareness  
of the fact  tha t  such knowledge may not  be helpful  wi thou t  the 
development of more advanced devices than  those employed in, for  
example, pheny lke tonur ia  or galactosemia.  The deep-seated na tu re  
of the presumed lesions in the l ipidoses seems to require  a different  
type of corrective measure, such as gene replacement  or t r ans fo rmat ion .  
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N E U R O P A T H O L O G I C A L  A I D S  TO T H E  L I P I D  
B I O C H E M I S T R Y  OF T H E  C E N T R A L  

N E R V O U S  S Y S T E M  
A. L.  P r e n s k y  

The need for histological  control of l ip id  work i n v o l v i n g  the central  
nervous system is stressed. In fo rma t ion  is presented ind i ca t ing  tha t  
the central nervous  system (CNS)  is an anatomical ly  heterogeneous 
mass in which adjacent  areas may differ radical ly  in  both ceil struc- 
ture  and degree of mye!ination.  The pe r t inen t  l i t e ra ture  concerning 
developmental changes wi th in  the CNS are reviewed wi th  pa r t i cu l a r  
reference to the normal  t ime sequence of myel inat ion.  Examples  of the 
comp]ex manner  in which disease affects the ne rvous  system are 
presented with emphasis  on the res t r ic ted changes tha t  may  be produced 
by re la t ively diffuse insul ts .  

Because of these variables,  the selection of sample~ for  biochemical  
s tudy becomes a cri t ical  problem. Methods of sect ioning fixation and 
storage of pathological  t issues are reviewed. Since many  of these 
techniques al ter  both his tological  and  biochemical  prepara t ions ,  i t  is  
pointed out tha t  collaboration between the neuropathologia t  and bio- 
chemist slmuld begin at biopsy or autopsy and  a method of approach 
ut i l iz ing fresh b ra in  is suggested.  

Subdiv is ion  of the bra in  into mean ingfu l  pathological  and bio- 
chemical areas is approached by two methods. The first out l ines a 
plan for the survey of va r ious  representa t ive  areas of the b ra in  
which will  delineate most  disease processes. The second combines 
histological and biochemical s tudies to fit a known disease process. I t  
is reasoned tha t  diffuse diseases of whi te  or gray  mat te r  wil l  requi re  
large samples to yield a s tat is t ical  summat ion  of var iab i l i ty ,  while  
focal lesions are best apprecia ted by serial  sections compar ing  the 
lesion with s u r r o u n d i n g  normal  tissue. Micro samples can be used for  
either diffuse or focal disease. The development  of biochemical 
techniques for l ip id  analysis  at  the micro level makes possible the 
use of very small samples a l lowing close correlat ion of histological  ap- 
pearance and chemicaI composition. 
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G E N E R A L  P A T H O L O G Y  A N D  L I P I D  R E S E A R C H  
G. P. Vennar t  

The raison d'etre of a pathologis t  is to elucidate the n a t u r a l  h i s tory  
of disease processes. Once this  na tu r a l  h i s tory  has  been defined, he 
hopes to be in a posi t ion to know where best to i n t e r r u p t  or modify  
the course of the disease in order  to shed new l ight  on the basic 
mechanisms involved a n d / o r  to benefit a specific afflicted pat ient .  
General  pathology embraces those areas of disease mechanisms which 
are conmmn to all o rgan  systems, and as such i ts  techniques  have  
wide applicabi l i ty .  

The techniques of the biochemist  have  been more or less completely 
absorbed by the pathologist .  Unfor tuna te ly ,  techniques  i n v o l v i n g  mi- 
croscopy, the time-tested method of the pathologist ,  have  not  found  

equal  u t i l iza t ion  by the biochemist.  This  presenta t ion  wil l  consider the 
techniques  of microscopy, pa r t i cu l a r ly  l ight  microscopy, which are 
direct ly applicable to the areas of in teres t  of l ip id  biochemists.  Many  
of these techniques  are quite  simple to per form even wi th  min imal  
experience and  can yield va luable  in fo rma t ion  in  many  areas, for  
example:  1) in  s tudy ing  the localization and zonal d i s t r ibu t ion  of 
i n d i v i d u a l  chemical components  w i th in  t issues and  cells; 2) in the 
screening of t i ssue  changes as a "genera l  u n k n o w n " ;  and  3) in  the 
control of exper imenta l  design especially of synthetic,  so-called "com- 
plete" diets. 

I n  addi t ion  to examples, from the va r ious  areas, general  pr inciples  
of t i ssue  handl ing ,  equ ipment  needed, s ta in ing ,  and resul ts  to be 
expected will  be discussed. 
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H I S T O C H E M I C A L  A N D  E L E C T R O N  M I C R O S C O P I C  
S T U D I E S  O F  S O M E  L I P I D O S E S  

B. W .  Yolk  and B a r b a r a  J. Wallace 

The present  s tudy describes the fine s t ruc tu ra l  and some enzyme 
histochemical  changes in  biopsies obta ined of bra in ,  cerebellum, l iver,  
rectal  wall, and  lymph nodes f rom eight  pa t i en t s  afflicted wi th  va r i ous  
lipidoses. I n  the central  nervous  system of Tay-Sachs disease ( T S D ) ,  
late in fan t i l e  l ipidosis  ( L I L )  and  acid mucopolysacchar idosis  (AMP)  
concentr ical ly  lamel la ted l ip id  bodies, as well as g r a n u l a r  pleomorphic 
bodies wi th  i r r egu la r ly  a r r anged  membranes  were seen. Most cytosomes 
showed a s ingle  l imi t ing  membrane.  I n  P u r k i n j e  ceils of Niemann-  
P ick  disease ( N P D )  the cytosomes consisted of vacuoles wi th  a few 
loosely a r r anged  lamellae. These vacuoles in  N P D  were confluent  
wi th  E R  whi le  the E R  of TSD showed markedly  di la ted cisternae,  
some of which conta ined dense bodies and  small  vesicles. There were 
marked  va r i a t i ons  of the morphology of the l ip id  bodies in  cerebral 
and cerebellar neurons  on one hand,  and l iver  and rectal  mucosa 
on the other h a n d  in  NPD.  I n  AMP a marked  difference occurred 
also between cytosomes of cerebellar neurons  and those in viscera.  
I n  TSD many  large g r a n u l a r  bodies were seen in neurons  of Meissner ' s  
plexus, which were different  f rom those observed in  cerebral neurons .  
I n  Gaucher ' s  disease the typical  Gaucher  bodies were present .  I n  
most  organs  of all cases AcPase  and  organo-phosphorus  res is tent  
esterase act ivi t ies  were localized in  these abnormal  l ip id  s t ructures .  
The presence of a l im i t i ng  membrane  and of hydrolyt ic  enzyme 
ac t iv i ty  in  these eytosomes as well as the i r  p rox imi ty  to E R  and 
Golgi complex suggests  tha t  they are lysosomal in nature .  These 
observat ions  would be in  accord with the concept tha t  many  d isorders  
of inborn  error  of metabolism are classified as "lysosenlal  diseases,"  
p resumably  prec ip i ta ted  by lack of some of the lysosomal hydrolyt ic  
enzymes. 
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P A T H O L O G Y  A N D  L I P I D  M E T A B O L I S M  OF T H E  E Y E  
G. L.  Fe ldman 

The accumula t ion  of l ipoidal  mater ia l  is f requent ly  associated with 
diseases of the eye. Thi~ l ipoidal  accumula t ion  sometimes manifes ts  i tself  
as a localized depos i t ( s )  such as tha t  which precedes the re t ina l  de- 
generat ion tha t  occasionally resul ts  f rom diabetes. The l ipoidal  deposit  
can also involve  not  only a specific t issue, bu t  a specific l ipid as 
well. I n  arcus  senilis, a disease of the cornea, cholesterol accumulates  
in an opaque r i ng  at the corneal per iphery.  These, and other observa- 
tions, clearly establish the impor tance  of l ip ids  to the metabolism of 
the eye. 

I n  the normal  eye, each specific ocular  t issue has a character is t ic  
pa t t e rn  of l ip id  composition. For  example, the lens contains  an 
abundance  of cholesterol and is also very  rich in  sphingol ip ids .  Not 
only do i n d i v i d u a l  t issues differ f rom each other, bu t  s imi lar  tiss~ues 
f rom other species conta in  a different  d i s t r ibu t ion  pa t t e rn  of qual i ta-  
t ively s imi la r  l ipids.  
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I N T E R A C T I O N S  I 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  A C I D S  

R.  T. t t o lman  

The conversion of oleate to h igher  unsa tu ra t ed  acids in an imal  
tissues, when unsuppressed  by dietary po lyunsa tu ra ted  acids, lends to 
the incorpora t ion  of large amounts  of 2 0 : 3  w 9 in  t issue l ipids.  
Normal  d ie tary  levels of l inoleate or other po lyunsa tu ra t ed  acids 
h inde r  the incorpora t ion  of th is  and  other oleate metaboli tes into 
t issue l ipids.  The metabolism of l inoleate to 2 0 : 4  w 6 and  2 2 : 5  w 6 
is suppressed by the presence of l inolenate  in the diet. The metabol ism 
of l inolenate  to 2 0 : 5  w 3, 2 2 : 5  w 3, and 2 2 : 6  w 3 is inh ib i ted  by 
d ie ta ry  linoleate. The in terac t ions  are such tha t  18 :3  ~ 18 :2  ~ 18 :1  
when tendencies  to metabolize to h igher  po lyunsa tu ra t ed  acids are 
compared. The influences of d ie tary  moneenoic and sa tu ra ted  acids 
upon l inoleate metabolism are of a much lower order. Die ta ry  odd 
chain fa t ty  acids tend to suppress  the appearance  of 2 0 : 3  w 9 in  
t issue lipids. The in terac t ions  wil l  be demonst ra ted  in total  t i ssue  
lipids, in  i n d i v i d u a l  l ip id  classes, and in  the fa t ty  acids in  the two 
posi t ions in  lecithin.  
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P O L Y E N O I C  O D D - N U M B E R E D  A C I D S  

Herm~nn  Schlenk, D. M. S a n d  and Jeanne  Gellerman 

Odd-nnmbered s t ra igh t -cha in  fa t ty  acids are present  in  v i r tua l ly  
all n a t u r a l  l ipids  but  normal ly  represent  only a very minor  por t ion  
of all acids. Mullet  oil wi th  1 5 - 3 0 %  odd acids is  a r a the r  un ique  
exception which made possible s t ruc tu ra l  ident if icat ion of na tu ra l ly  
occur r ing  polyenoic odd acids. 

Composi t ional  data  frmn mullet  show pair-wise resemblance of chain 
lengths  Cj5 and C16, C17 and C~s, C~s and (320, in regard  to relat ive 
amounts  of saturated,  mono-, di- and h igher  unsa tu ra t ed  components.  
The s t ruc tures  are, in reference to the carboxyl group,  ident ical  when 
cons ider ing  appropr ia te  pa i r s :  e.g., 9 , 1 2 - 1 7 : 2  and --18.2, or 5,8,11,- 

4 - 1 9 : 4  and  - -20 :4 .  Tbis suggests  biological correlat ions for  un- 
sa tu ra ted  odd acids s imi lar  to those which are established for the 
contnlon u n s a t u r a t e d  even acids. 

Or ig in  and  conversions of odd acids in  mullet  are not  known.  
t towever ,  odd polyenoic acids from mullet  were adminis te red  to rats  
and  to the protozoon Ochromonas denies.  The conversion products  
were inves t iga ted  and bear out the surnfised correlat ions.  The acids, 
9 , 1 2 - 1 7 : 2  and  6 ,9 ,12 -17 :3 ,  converted readi ly  to 5 , 8 , 11 ,14 -19 :4  and 
rela ted acids like linoleic and 5~-linolenic into arachidonic .  When  
synthet ic  unsa tu ra t ed  acids of va r ious  double bond s t ruc tures  were 
applied, i t  became apparen t  tha t  with chain  lengths  C~T, Cls and C19, 
the dis tance between carboxyl and first double bond is of deciding 
influence on in t roduct ion  of f u r t he r  double bonds and on chain 
elongation.  
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I N F L U E N C E  O F  S E X  A N D  G O N A D A L  H O R M O N E S  
O N  L I P I D  M E T A B O L I S M  I N  

E F A - D E F I C I E N T  R A T S  

Rosemarie Ostwald and R. L .  L y m a n  

Tbis  paper will  review work which has g rown out of the observat ion 
first made in B u r r ' s  laboratory  tha t  female ra ts  made deficient in 
E F A  stored more fat  than  (lid comparable males. Subsequent  work 
from a number  of laborator ies  suggested tha t  female ra ts  had a 
more efficient system for u t i l iz ing  E F A  and tha t  therefore there 
may be sex differences in thei r  i n t e rmed ia ry  metabolism. I n  the 
course of s tudies in this  laboratory concerning the effects of d ie tary  
cholesterol, Dr. Okey and her co-warkers observed sex differences in 
the levels and in the composit ion of both cholesterol ester and phos- 
phol ipids  in plasma and l iver  of ra ts  which were indica t ive  of sex dif- 
ferences in the metabolism of po lyunsa tura ted  fa t ty  acids. F u r t h e r  
work in which testosterone and estrogen were injected in  castrated 
male rats  showed the influence of estradial  on the sex differences. 
I n  an at tempt  to fu r the r  cllaracterize the sex differences in the 
metalu)lism of EFA. the l ip id  composition of carcass, l iver  and serum 
~ere  deterndned in  in tact  male and female rats  and in castrated 
males t reated wi th  testosterone and estrogen at  in te rva l s  d u r i n g  the 
development of an EF A deficiency. The resul ts  indica te  tha t  some 
of the observed differences could be a t t r ibu ted  to the sex hormones 
while others are more likely due to differences in organ size and 
growth rate. The resul ts  of a s tudy us ing  C14-1inoleic acid to s tudy 
its metabolism in these EFA-deficient  male and female ra ts  as well 
as in  the hormone treated castrates will  be included in the discussion. 
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P O L Y U N S A T U R A T E D  F A T T Y  A C I D - A N T I O X I D A N T  
R E L A T I O N S H I P S  I N  M E T A B O L I S M  

J. G. Bierl  

The work of numerous  investi~'ators which bears  on this  subject  will  
be reviewed. I t  has 1leon recognized for  many years  tha t  an t iox idan ts  
der ived  f rom the diet must  he incorpora ted  into t issue l ipids  in  order  
to stabilize the po lyunsa tura ted  fa t ty  acids ( P U F A )  contained p r imar i l y  
in phospholipids.  These an t iox idan ts  represent  diverse organic  and 
ino rgan ic  compounds. The die tary  requireolent  for  an t iox idan t s  can 
range  from ahnost zero to relat ively h igh  levels. The v a r y i n g  sus- 
ceptibi l i ty of different P U F A  to peroxidat ion  has led to a t tempts  to 
relate an t iox idan t  requi rement  to the total  "es t imated  peroxidizabi l i ty"  
of d ie tary  P U F A .  Evidence  indicates  tha t  va r ious  t issues have 
specific qua l i t a t ive  and quan t i t a t i ve  an t iox idan t  requirements .  I n  
v i t ro  biochemical  s tudies have correlated loss of enzyme ac t iv i ty  with 
peroxidat ion  of specific phospholipids.  Cer ta in  mitochondr ia l  changes 
of previous ly  unexpla ined  or ig in  are now recognized to involve  the 
a n t i o x i d a n t - P U F A  rat io  in  the s t ruc tu ra l  membrane.  A possible in- 
volvement  of the p r inc ipa l  na tu ra l l y  occur r ing  ant ioxidant ,  a- 
tocopherol, in in te rconvers ions  of po lyunsa tu ra ted  fa t ty  acids has been 
suggested.  
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A U T O M A T E D  T E C H N I Q U E S  I N  S E R U M  L I P I D  A N A L Y S I S  

A. An ton i s  

Recent research in l ipid metal)olism has created the need for  rap id  
and reproducible  methods for the rou t ine  inves t iga t ion  of serum l ipid 
levels. I n  this  paper  ~lutomated or semlautomated methods developed 
hy the au thor  and other inves t iga tors  wil l  be reviewed and evaluated 
aga ins t  manual  methods previously described. Techniques wil l  be 
discussed for the colorinmt,'ic and f luor imetr ic  es t imat ion of va r ious  
serum l ipid components such as cholesterol, total esters, free fa t ty  
acids, t r iglycer ides  and phospholipids.  

An enzymatic f luor imetr ic  method will also be described for the 
es t imat ion of glycerol in hydrolysates  from triglyeerides,  as well as 
for the es t imat ion in plasma of va r ious  in t e rmed ia ry  metaboli tes 
such as pyruvic ,  lactic, aceto-acetic and ~-hydroxy-butyric acids. 
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R E C E N T  A D V A N C E S  I N  A U T O M A T E D  L I P I D  A N A L Y S I S  

Nathan  Gochman 

This paper  will  review some of the recent developments in  automated  
i n s t rumen ta t i on  which apply to the de te rmina t ion  of cl inical ly s igni f icant  
blood l ipids  such as cholesterol, phosphol ipids  and tr iglycerides.  The 
continuous-flow analyt ica l  system, described by Skeggs  in  1957 for  
the de te rmina t ion  of blood urea  ni t rogen,  has been adapted  to a 
wide va r ie ty  of chemical de te rmina t ions  which can be accomplished 
us ing  the pr inc ip les  of p ropor t iona l  p u m p i n g  of sample and reagents,  
with subsequent  colorimetry or f luorometry and automat ic  recording.  

The in t roduc t ion  of new equipment  to perform specific analyt ical  
func t ions  such as extraction,  digestion,  hydrolys is  has g radua l ly  
expanded the capabil i t ies  of this  system. 

The combinat ion of simple p re l imina ry  manua l  purif icat ion,  fol- 
lowed by automated  processing for the remainder  of the analyt ical  
procedure, permits  appl icat ion to complex l ip id  determinat ions .  
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A U T O M A T E D  D E T E R M I N A T I O N  O F  S E R U M  
C H O L E S T E R O L  A N D  T R I G L Y C E R I D E  

R. F. Wi t ter ,  Virginia  S. Whi ther ,  G. R. Cooper 
and A. Mather  

Two methods have been s tudied  for the de te rmina t ion  of serum 
cholesterol. One procedure, based on the Abell-Kendall  reaction, 
has been used for the rou t ine  dupl ica te  analyses of as many  as 
16,000 samples per  year with a s t anda rd  devia t ion  between duplicates,  
randomized over a 6-day period, of f rom 2 .7-3 .0  r ag%.  The method 
was made possible by the development  of a L iebe rmann  reagent  
stable for  8 hr.  Mechanized pipettes are used to measure  all reagents  
and the 0.1 ml samples of serum. Ext rac t ion ,  evaporat ion,  and color 
react ions are carr ied  out in  tubes which can be washed mechanically.  
One analys t  can analyze 60 samples per  day in  duplicate.  Condi t ions  
necessary to obtain accurate  and  reproducible  cholesterol analyses 
with the AutoAnalyzer  N-24 method have  been invest igated.  Un l ike  
other ferr ic  chloride methods which give h igh  results,  i t  is possible 
to obtain close agreement  between the resul ts  of the reference Abell- 
Kendal l  method and those of the modified AutoAnalyzer  N-24 method. 
The t ime of the color react ion at  95(3 is kept  between 95 and 120 
sec. The ra te  of flow of extract  is ra ised to 0.9 m l / m i n ,  and  the 
ra t io  of extract  to color reagent  is ma in ta ined  wi th in  specified l imits.  
Wi th  120 samples r a n g i n g  in concentra t ion from 142 to 338 m g % ,  
a s t anda rd  dev ia t ion  of 2.6 m g %  between dupl icates  randomized over 
a 6-day period was obtained wi th  this  modified procedure.  A method 
for the de te rmina t ion  of t r ig lycer ides  also was  invest igated.  Tri- 
glycerides are extracted from serum wi th  chloroform in  the presence 
of s.ilicic acid which adsorbs the phospholipids .  After  saponification,  
the l iberated glycerol is determined on the AutoAnalyzer  at  the rate  
of 40 de te rmina t ions  per hour  wi th  the per iodate-ehromatropic  acid 
reaction. P r e l i m i n a r y  experiments  wi th  53 samples show tha t  the 
s t anda rd  devia t ion  between dupl icates  is 4.8 rag% in  the range  from 
40 to 180 rag%.  
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S E M I A U T O M A T I C  A N A L Y S I S  O F  S E R U M  T R I G L Y C E R I D E S  
A N D  C H O L E S T E R Y L  E S T E R S  B Y  I N F R A R E D  

A B S O R P T I O N  

N. K. Freeman,  E. Lampo  and A. A. Windsor  

An i n s t r u m e n t  has been developed for  the semiautomat ic  analysis  
of mix tures  of t r iglycer ides  and cholesteryl esters. The method is 
hased on high-resolut ion i n f r a r ed  spectrophotometry,  and has pre- 
v ious ly  been shown to be applicable to the de te rmina t ion  of these 
components in  the nonionic  f rac t ion  of h u m a n  serum lipids. A 
simple nonrecord ing  g r a t i n g  spectrophotometer  has  been sui tably  
modified to carry out  this  ana lys i s ;  and  appropr ia te  comput ing  
c i rcui t ry  has been coupled wi th  i t  for pe r fo rming  the two-component 
calculation.  The supplementary  electronics consist  of operat ional  
amplifiers, a logar i thmic  convers ion circuit,  a d ig i ta l  voltmeter,  and 
a pr in ter .  Automat ic  operat ion is accomplished by a control mechanism, 
which p rograms  the measurements ,  the steps in the calculations,  and 
pr in t -out  of the results.  

Sample p repa ra t ion  consists of an extract ion of l ipids  from serum 
in such a way as to exclude phospholipids.  This  may be done in a 
single step, a l though a two-step p r o c e d u r e - - t o t a l  l ip id  extract ion 
followed by adsorpt ion separa t ion  of the p h o s p h o l i p i d s - - a p p e a r s  to 
be more reliable. Measurements  are made on a solution of the 
neut ra l  l ip id  f rac t ion  in  carbon tetrachloride.  
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T H E  U S E  O F  T H E  C O M P U T E R  I N  S E R U M  L I P I D  
A N D  L I P O P R O T E I N  A N A L Y S I S  

J. C. Jen.~en, A. M. Ewlng ,  R. D. Will  and F. T. L indgren  

The usefulness  of computers  in data  eva lua t ion  is general ly recognized, 
however, the problem of u t i l iz ing  a computer  in  the most in te l l igent  
manner  deserves careful  considerat ion.  

True  p rog rams  r e q u i r i n g  a n l i n i m u n l  of  n l a n u a l  measurements  have 
been developed to analyse gasd iqu id  chromatograms.  These p rograms  
perform many  operat ions inc lud ing  corrections for baseline, l ineari ty,  
Gauss i an  resolution,  and va r i a t i on  in  column condit ions.  

F ina l ly  a general  purpose  s ta t is t ical  analysis  p rogram has  been 
developed which great ly  aids  in  summar i z ing  and corre la t ing data  
f rom these programs,  as well as other sources, such as u l t r acen t r i fuga l  
data.  
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T H E  S T R U C T U R E  A N D  H Y D R A T I O N  O F  
M E T H Y L  D I E P O X Y S T E A R A T E S  

G. Maer!~er, E. T. I iaeberer  and W.  C. Aul t  

Epoxida t ion  of methyl l inoleate resul ts  in two forms of methyl 
9.10,12,13-diepoxystearate,  each of which  is a racemic mixture  and 
therefore optically inact ive.  Epoxida t ion  of methyl vernola te  (methyl 
12,13-epoxyoleate) also leads to two forms of methyl 9,10,12,13- 
diepoxystearate,  a solid and a l iquid,  which have  s ignif icant  but  
different optical  act ivi ty.  Tl~ese facts were combined to a r r ive  at a 
s t ruc ture  ass ignment  for tim geometrical  isomers involved.  

Several  previous  workers  have at tempted to prepare  9,10,12,13- 
te t rahydroxys teara tes  f rmn epoxidized linoleates but  have obtained 
other products  instead.  H y d r a t i o n  of methyl 9,10,12,13-diepoxystearate 
wi th  aqueous fluoboric acid in  dioxane gave a d ihydroxy ester which 
was oxidized to a diketo ester. I n f r a r e d  and NMR analyses of the 
two products  have  been used to demonstra te  tha t  the d ihydroxy ester 
is a de r iva t ive  of t e t rahydrofuran ,  and tha t  one of the two hydroxy 
funct ions  is a subs t i tuent  on the r i ng  while the other is in a side 
chain. The cyclic product  resul ts  f rom the acidcatalyzed in te rac t ion  of 
the two oxirane funct ions.  
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H O M O G E N E O U S  H Y D R O G E N A T I O N  O F  M E T H Y L  
L I N O L E N A T E  C A T A L Y Z E D  B Y  P L A T I N U M - T I N  

C O M P L E X E S  

E. N. Frankel,  E. A. Emken ,  Hiroshi I ta tan i  
and J. C. Bailar,  Jr.  

Our studies of homogeneous catalysis  are aimed, practically,  at 
i lnding selective catalysts  for the hydrogena t ion  of l inolenate in 
soybean oil and, theoretically, at ob ta in ing  a better  u n d e r s t a n d i n g  
of the mechanism of fat  hydrogenat ion.  

The homogeneous hydrogena t ion  of pure  methyl l inolenate was 
catalyzed by mixtures  of chloroplat inic  acid and  s tannous  chloride 
in methanol-benzene solution at  2 2 0 - 5 0 0  psi hydrogen.  Other  ef- 
fective soluble catalysts  inves t iga ted  include dichloro-bistr iphenylphos-  
phine-pla t inum ( I I ) ,  cis and trans-hydrido-chloro-bis-triphenylphosphine- 
pla t inum ( I I ) ,  and dichloro-bis- t r iphenylars ine-pla t inum ( I I ) ,  each in  
mixture  wi th  s tannous  chloride. At 650  dienes and  conjugated  diene- 
t r ienes were formed as major  products,  and  monoenes, conjugated 
dienes and conjugated t r ienes  as minor  products .  No stearate  was 
formed. At 100C monoenes were the major  products .  

The expected p la t inum-t in  complex involved  in  the va r ious  reduct ions  
was synthesized as the ( t r ichloro- t in)-hydr ido-bis- t r iphenylphosphine-  
p la t inum ( I I ) .  Wi th  this  bimetal l ic  complex, l inolenate underwen t  
more isomerizat ion and conjugat ion  than  reduc t ion  to dienes. 

The products  from hydregena ted  l inolenate were f rac t ionated  by 
ceuntercur ren t  d i s t r ibu t ion  into monoenes, dienes and trienes.  F u r t h e r  
separat ion of the monoenes by s i lver  cation-exchange column chroma- 
tography yielded 2 8 %  cis and 7 2 %  t rans  isomers in  which the double 
bond was d is t r ibuted  (oxidat ive cleavage) p redominan t ly  between the 
4 and 15 posit ions.  A diene f rac t ion  was  f rac t ionated  by p repa ra t ive  
gas chromatography into components  wi th  t rans  double bonds separated 
hy 2 to 4 methylene groups.  Apparen t ly  conjuga t ion  is an impor tan t  
in i t ia l  step before reduct ion.  
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S T R U C T U R E  O F  U N S A T U R A T E D  G L Y C E R I D E S :  
A D I R E C T  M E T H O D  O F  C A L C U L A T I O N  

C. D. Evans ,  D. G. McConnell and C. R.  ~cholfield 

Composition and s t ruc ture  of uns a tu r a t ed  glycerides of vegetable 
oils can be calculated direct ly from the fa t ty  acid composit ion of 
the oil. Fa t ty  acid d i s t r ibu t ion  on the 2-position, as normal ly  deter- 
mined by l ipase hydrolysis,  is calculated from the composit ion of 
the whole oil by apply ing  the fol lowing three rules in  the i r  respect ive 
order:  1) Sa tu ra t ed  fa t ty  acids and those wi th  chain  length greater  
than  18 carbons are first d i s t r ibu ted  equally and randomly  on the 1- 
and 3-positions of the glycerol moiety. 2) Oleic and  l inolenic acids 
are t reated equally, or as a unit ,  and d i s t r ibu ted  equally and randondy  
on all three glyceride posi t ions  witl l  any excess from the 1- and 3- 
positions being" added to the 2-position. 3) All r ema in ing  posi t ions 
are filled by linoleic acid. 

Remarkably  good agreement  between the calculated and experimental ly  
determined fa t ty  acid d i s t r ibu t ions  is shown for soybean, linseed, 
safflower and many  other vegetable oils whose composit ions are re- 
ported in  the l i tera ture .  This  evidence of a biosynthet ic  association 
between oleic and l inolenic acid in vegetable oils is presented and 
discussed. 
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C O N J U G A T I O N  O F  S O Y B E A N  O I L  V I A  T H E  I R O N  
T R I C A R B O N Y L  C O M P L E X  A N D  C A R B O N  

M O N O X I D E  D E C O M P O S I T I O N  

E. N. Franke l  and S.  Merlin 

Studies wi th  i ron  carbonyl complexes of f a t ty  esters have  led to 
the development of a procedure to conjugate  vegetable oils. We 
previously described a nmthod based on complexing the po lyunsa tu ra ted  
fa t ty  esters wi th  i ron pentacarbonyl  and then  decomposing the com- 
plexes with ferr ic  chloride. Al though 9 5 - 9 7 %  of the po lyunsa tu ra tes  
were conjugated by this  procedure,  the i ron  t r i ca rbonyl  moiety of 
the complex was  completely decomposed and lost. This  procedure  has 
now been improved  by decomposing the complexes wi th  carbon monoxide 
under  pressure  and by pe rmi t t i ng  the regenera t ion  of free F e ( C 0 ) 5 ,  
which is recovered for reuse. 

When  i ron carbonyl-complexed soybean oil was heated at  180 to 
200C at CO pressures  of 1100 to 3800 psi, 9 0 - 9 7 %  of the complex 

was decomposed. At 180C and  3600 psi CO, the Fe (CO)5  formed 
was 8 4 %  of theory, and  8 2 %  of the po lyunsa tu ra tes  was conjugated.  
At 190C and  1100 psi CO, 9 8 %  Fe (CO)a  was  recovered, but  the 
oil was less conjugated  ( 7 5 % ) .  No evidence of carbonyla t ion  of the 
oil was indicated.  I t  may now be possible to develop an economical 
cont inuous  process to conjugate  vegetable oils efficiently by consecutive 
react ions wi th  Fe (CO)5  and CO. 
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CI~-SATURATED C Y C L I C  A C I D S  F O R M  L I N S E E D  
O I L :  A S T R U C T U R A L  S T U D Y  

J. P.  Friedrich 

The previous ly  described p repa ra t ion  of Cls-saturated cyclic acids 
( H C A L )  frmn linseed oil by heat  t r ea tment  in the presence of a lkal i  
gives r ise to a series of at least 12 isomers as evidenced by GLC.  
These isomers, have  now been shown to be comprised of geometric 
pa i r s  wi th  the fol lowing general  f o rmu la :  

( C H : ) x C H s  x + y : 10 

(CH: )  y C 0 0 H  

An unequivocal  synthesis  of isomers (x----l ,  2 and 3) indicates  tha t  
the p r inc ipa l  posi t ional  isomer of H C A L  is 9-(2 ' -n-propylcyclohexyl)-  
nonanoic  acid. This  isomer would resu l t  f rom eyclization of the 
10,12,14-octadecatr ienoie acid. The predominance  of this  isomer is 
fu r the r  subs tan t ia ted  by mass spectral  analysis .  The three posi t ional  
ismners prepared  const i tute  most  of the HCAL.  The exact percentage 
cannot  be calculated from the GLC curves because of insufficient 
resolution, i n  the synthesis  of the three posi t ional  isomers the pa ren t  
a romat ic  compounds show a single peak on the GLC, whereas  the i r  
bydrogenated  coun te rpar t s  show two peaks. Thus, each of t h e s e  
posi t ional  isomers is composed of two geometric isomers. 
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D E T E R M I N A T I O N  O F  T H E  S T R U C T U R E  O F  
L E C I T H I N S  V I A  T H E  D E R I V E D  A C E T O -  

1 , 2 - D I G L Y C E R I D E S  

O. S. Privet t ,  L .  J. N u t t e r  and E. C. NickeU 

The conversion of leci tbins to aceto-l ,2-diglycerides permi ts  the deter- 
ruinat ion of the s t ruc tu re  of these compounds by techniques  used for  
the s t ruc tu ra l  analys is  of t r iglycerides.  

Acetolysis and phosphol ipase 0-acetylat ion methods for  the prepara-  
t ion of aceto-l ,2-diglycerides from leci thins  are compared. 

Mul t i chromatographic  procedures  employing combinat ions  of l iquid- 
l iquid,  gas- l iquid column and  thin- layer  chromatography  in va r ious  
ramif ica t ions  are described for the f rac t iona t ion  and quan t i t a t i ve  
analysis  of aceto-diglycerides. 

Steps in  the procedures  are demonst ra ted  wi th  s t anda rd  mixtures  
of aceto-diglyeerides as well as wi th  mix tures  of other  t r ig lycer ides  
and the method is demonst ra ted  on a number  of na tu r a l  leci thins.  
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P O T E N T I A L  S Y N T H E T I C  L U B R I C A N T S :  D I O L  E S T E R S  
O F  C l s - S A T U R A T E D  C Y C L I C  A C I D S  

J. P. Friedrich and L.  E. Gast 

Monoalkyl esters of Cls-saturated cyclic acids ( H C A L )  described 
by Fr iedr ich ,  Bell and  Gast  [ffAOCS 4~: 643 (1965)  ] showed promise 
as lub r i can t s  for mi l i t a ry  specification MIL-L-7808  bu t  lacked the in- 
creased oxidat ive s tabi l i ty  and  viscosi ty  requi red  by the later  MIL- 
L-23699.  

Six diol esters of t t C A L  ( I V ( l )  con ta in ing  ( 1 %  sa tura ted  
s t ra ight -chain  acids and no aromat ic  con taminan t s  have  now been 
prepared.  The d ihydr ic  alcohols used, both h indered  and  unhindered ,  
included ethylene glycol, diethylene glycol, 1,4-cyclohexanedimethanol,  
1,4-benzenedimethanol,  2 ,2-dimethyl- l ,3-propanediol  and  2,2-4,4- tetra-  
methyl- l ,3-cyclobutanediol  ( I ) .  The viscosi t ies  of these esters at  210F  
ranged  from 10.1 to 19.6 centistokes and the pour  point,  f rom - -35  
to - -62F.  The oxidat ive stabi l i t ies  at  400F  were de termined by 
us ing  1 %  each of phenyl -a-naphthylamine  and p,p'-dioctyldiphenylamine 
as inhibi tors .  The esters of the unh inde red  diols showed poor stabil i ty.  
However,  esters of the h indered  diols, in  pa r t i cu l a r  I, showed ex- 
cellent res is tance to the format ion  of acidic decomposit ion products .  
Al though I by i tself  is too viscous to meet specification MIL-L-23699 ,  
i ts ASTM slope (0 .650)  is excellent. Blends  of th is  mater ia l  wi th  a 
less v iscous  ester commercially avai lable  show promise for  appl ica t ion  
in the field of low-temperature  lubr icants .  
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C Y C L I C  F A T T Y  A C I D S  : S E P A R A T I O N  F R O M  S T R A I G H T -  
C H A I N  F A T T Y  A C I D S  B Y  U R E A  A D D U C T I N G  

R. A. E isenhauer  and R.  E. Beal 

U n s a t u r a t e d  cyclic fa t ty  acids made by h igh- tempera ture  alkali  
t r ea tment  of l inseed fa t ty  acids were separated by the urea  adduct  
method in  over 9 5 %  p u r i t y  and 9 0 - 9 5 %  recovery f rom monomer  
mix tu re  con ta in ing  3 7 %  cyclic and 6 3 %  s t ra ight -chain  fa t ty  acids. 
P rev ious  repor ts  f rom this  Labora to ry  described a process for  
separa t ing  cyclic fa t ty  acids from stearic  acid by crysta l l izat ion at  
- -40C fol lowing hydrogenat ion .  The u rea  adduct  method avoids  the 
hydrogena t ion  step and has the fu r the r  advan tage  tha t  unsa tu r a t ed  
cyclic and u n s a t u r a t e d  s t ra ight -chain  products  are obtained as separate  
fract ions.  By fu r the r  urea adduct  t r ea tment  of the crude unsa tu r a t ed  
s t ra ight -chain  fa t ty  acid fract ion,  the small  amounts  of pa lmi t ie  and 
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stearic  were relnoved leuvin~ an unsa tu ra t ed  f rac t ion  con ta in ing  oleic, 
linoleic and conjugated linoleic acids. The possible separat ion of the 
unsa tu ra t ed  C~s s t ra ight -chain  fat ty acids into i nd iv idua l  emnponents 
is being invest igated.  
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T H E  E N E R G E T I C S  O F  S U R F A C T A N T  A D S O R P T I O N  
A T  T H E  A I R - W A T E R  I N T E R F A C E  

A. M. Mankowich  

The s t anda rd  free energy, enthalpy, and entropy changes (bG, 5H,  
and  AS, respect ively)  for the adsorpt ion at the air-water  in terface  of 
a commercial ethylene oxide (EO)  adduct  of s t r a igh t  chain nonylphenol  
from nmnmner solution at  the cri t ical  micelle concentra t ion (CMC) 
have been calculated from surface tens ion-concentra t ion data  at  21C- 
45C us ing  the Gibbs equation, the s t anda rd  free energy change 
equat ion 5G-----RT I n  ( in ter fac ia l  nmnomer concen t r a t i on /CMC) ,  and 
the Gibbs-Hehnholtz equat ion which gave 5 H  direct ly from the slope 
of the ( b G / T )  vs ( I / T )  funct ion.  The CMO and surface tension at 
the CMC (5 ~ CMC) decreased, and ---~G and molecular area increased 
slightly, wi th  increas ing  temperature .  The ~,H and  AS values  were 
positive,  and appear  explainahle by the pos tu la t ions  applied to micelliza- 
tion. At ambient  t empera ture  (28C) an increase in  the (EO)  mol 
ra t io  of s t r a igh t  chain nouylphenol  and Cla secondary alcohol ethoxylates 
resulted in increases of CMC, ~ CMC, and molecular  area, and s l ight  
decreases in ---~G. A comparison of the 9 ( E O )  nml ra t io  adducts  of 
Cla s t ra igh t  chain p r imary  and secondary alcohols showed tha t  the 
CMC and molecular  area of the secondary alcohol ethoxylate were 
larger,  and the "y CMC and ---~G smaller, than  the corresponding 
values of the p r imary  alcohol ethoxylate. 
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F A T T Y  A C I D S  I N  S E D I M E N T S :  A R E V I E W  

K. A. Kvenvolden  

Fat ty  acids have been found hy several  inves t iga to r s  in  a nnmber  of 
sediments  r a n g i n g  in age from Precambr i an  to Recent. A var ie ty  
of molecular d i s t r ibu t ions  of fat ty acids has been observed. I n  most  
sediments even-carbon-numbered fa t ty  acids are much more abundan t  
than  odd-carbon-numbered fa t ty  acids;  in  some sediments,  however,  
concentrat ions of even- and odd-carbon-numbered fa t ty  acids are about  
equal. 

Molecular d i s t r ibu t ions  of normal  fa t ty  acids have recently been 
compared wi th  molecular  d i s t r ibu t ions  of normal  paraffin hydrocarbons  
in the same samples. I n  many  ancient  sediments  molecular  dis- 
t r ibu t ions  of normal  fa t ty  acids, especially those la rger  t han  about  
C.~o, seem to paral lel  d i s t r ibu t ions  of normal  paraff ins h a v i n g  one 
less carbon atom than  the acids. This  para l le l i sm indica tes  tha t  these 
acids and paraffins may be related. I n  modern sediments,  however, 
d i s t r ibu t ions  of fa t ty  acids and normal  paraff ins are not  paral lel  
sugges t ing  tha t  acids and  paraffins in  modern sediments  are not  
related, at  least not  in the same manner  as in  ancient  sediments.  

Fa t ty  acids have  heen pos tu la ted  as possible precursors  for  
paraffin hydrocarbons  in petroleum because of (1)  s t ruc tu ra l  sim- 
i lar i t ies  between the two k inds  of molecules, (2)  ub iqu i ty  of fa t ty  
acids, in  biological  materials ,  (3)  acid-paraffin re la t ionship  in  sedi- 
ments, and (4) d i s t r ibu t ion  of paraffins in  some crude oils. Evidence  
suggests  tha t  normal  fa t ty  acids serve as source for  many  normal  
paraffins of in te rmedia te  and high molecular  weights  found  in  petroleum. 
Detai led mechanisms of ehetnical react ions by which normal  paraffins 
can be der ived f rom fat ty  acids in  sediments  under  geologically 
reasonable condi t ions  have yet to be defined. 
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F A T T Y  A C I D S  I N  R E C E N T  S E D I M E N T S  

P. L. P a r k e r  

Fa t ty  acids were quan t i t a l ive ly  and qua l i ta t ive ly  measured in a 
var ie ty  of recent sediments.  All types of acids were accounted for 
by consider ing the sediment  as a receiver of biochemicul debris  fronl 
the ecosystenl. The h)w concentra t ions  of fa t ty  acids, especially the 
polyunsatura tes ,  were exldained by a s suming  tha t  they react quickly 
with other biochemicals aod hecome par t  of the "kerogen"  fract ion.  

I n  recent sediments  ver t ical  va r i a t i ons  (down a core) of the fa t ty  
acid pa t t e rns  were much less than  env i ronmenta l  va r ia t ions .  Care- 
fully measured  fa t ty  acid rat ios  may be used to empir ical ly  d i s t ingu i sh  
different  envi ronments .  

The even carbon number,  sa turated,  s t r a igh t  chain  fa t ty  acids 
are the most  a b u n d a n t  acids in recent sediment.  I-Iowever, the odd 
carbon number  ones are nn)re abundan t  in  sonle env i ronment s  t han  
previous  work  indicates.  The homologous series based on the methyl 
iso and  anteiso branched chain acids were found  in  sediment  for 
the first time. 
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L I P I D S  I N  R E C E N T  S E D I M E N T S :  C A R O T I N O I D S  
A N D  S T E R O L S  

R. B. Schwend ingcr  

For  over fifty years the soil scientist  has  been interested in the 
ident if icat ion and character iza t ion of the organic  f rac t ion  of recent 
te r res t r ia l  sediments, specifically of arable soils. More recently the 
organic  geochemist has extended such interests  to the s tudy of 
aquat ic  sediments, fresh water  and marine.  Both discipl ines  have 
contr ibuted  to knowledge of the occurrence and d i s t r ibu t ion  of 
carot inoids  and  sterols in  the upper  few feet of the ear th ' s  mantle.  

The composit ion of the organic  mat ter  in a recent sediment  reflects 
not  only the flora and f auna  na t ive  to the env i ronment  above it, 
but  also the microflora and mic rofauna  tha t  is usual ly  so abundan t  
wi th in  it. Impressed  upon the biogenetic or ig in  of the mul t i t ud inous  
organic  compounds synthesized and  released from these va r ious  forms 

of life are the diagenet ic  t r ans fo rma t ions  tha t  can take place when 
these compounds are exposed to each other as well as to air, water  
and the possible catalytic act ivi t ies  of the inorgan ic  fract ion.  Such 
th ings  considered, it is s u r p r i s i n g  tha t  re la t ively react ive molecules 
as the carotenoids and sterols not only exist in  recent sediments  in  
the 10 -1000  ppm range  but  seem to be ubiqui tous .  I t  is quest ionable 
whether  sampl ing  or analysis  of such complicated and nonhomogeneous 
systems presents  the grea ter  problem. 

Such inves t iga t ions  extend our knowledge of the func t ion  of soil 
organic  mat te r  as. well as provide  basic ins igh t  into the first steps 
of petroleum genesis. 

- - 7 8 - -  

A L K A N E S ,  F A T T Y  A C I D S ,  A N D  A L C O H O L S  
I N  G R E E N  R I V E R  O I L  S H A L E  

D. L.  L a w l e r  and W .  E. Rob inson  

Normal  alkanes, i soprenoid  paraffins, fa t ty  acids, and alcohols 
were shown to be present  in the organic  mater ia l  of Green R ive r  
Format ion  oil shale, p r o v i d i n g  evidence for  the biological  o r ig in  of the 
organic  material .  F rac t iona t ion  of extracts  f rom mined oil shale 
samples and from cored samples of different  s t r a t ig raph ic  depths  was 
accomplished by elut ion chromatography,  GLC, and  TLC. Ident i f ica t ion  
was done by mass, in f ra red  and nuclear  magnet ic  resonance analysis .  
The data  indicated metamorphic  convers ion of even-carbon-numbered 
fat ty acids to odd-carbon-numbered fa t ty  acids by carbon loss. I t  was 
evident  also tha t  decarboxylat ion of fa t ty  acids to n-alkanes had 
occurred. The ra t io  of odd to even n-alkanes present  in extracts  f rom 
the core samp~.es decreased progress ively  wi th  change in s t r a t ig raph ic  
depth. The presence of the isoprenoid  compounds provides  conclusive 
evidence of the biological o r ig in  of oil shale because the compounds 
identif ied are related to the phytol  g roup  of chlorophyll.  The presence 
of fa t ty  acids  and alcohols also provides  evidence of biological  or igin .  
This  s tudy represents  a pa r t  of a cont inuous  effort to evaluate  the 
chemical na tu re  of the organic  mater ia l  present  in oil shale and to 
show the re la t ionship  of this  organic  mater ia l  to petroleum and other 
carbonaceous materials .  
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T H E  H Y D R O C A R B O N  C O M P O S I T I O N  O F  P E T R O L E U M  
A N D  S O M E  P O S S I B L E  L I P I D  P R E C U R S O R S  

H. M. Smi th  

D u r i n g  the last  decade organic  geochemists in general  have  come 
to believe tha t  the hydrocarbons  in petroleum are der ived by chemical 
processes from the l ipids  found in organic  debris. I t  is therefore 
useful  to consider the hydrocarbons  tha t  have  been identif ied in  
petroleum and any quan t i t a t i ve  data  available.  

The normal  and  isoalkanes,  the monocyclie and dicyclic alkanes, the 
benzenes, naphthalenes ,  phenanthrenes ,  and other polycyclic aromatics,  
and a few cycloalkano aromat ic  hydrocarbons  t ha t  have  been identif ied 
in  petroleum wil l  be presented by means of an imag ina t i ve  c i rcular  
map called "The  Pe t ro leum Wor ld . "  On th is  map  the va r ious  hy- 
drocarbons  are placed according to boi l ing  poin t  on t empera tu re  
isotherms, and  a r r anged  so tha t  each series is depicted as a r ive r  
o r i g ina t i ng  near  the center of the map at  low tempera tures  and 
proceeding to the Pet ro leum Ocean th rough  inc reas ing  temperatures .  
Quan t i t a t ive  in fo rma t ion  on certain hydrocarbons  will  be pointed  out, 
and where applicable possible l ip id  precursors  of petroleum hydro- 
carbons wil l  be mentioned,  but  not  discussed in detail.  
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D E C A R R O X Y L A T I O N :  M E C H A N I S M S  A N D  G E O C H E M I S T R Y  

I .  A.  Breger  

Decarboxylat ion of organic  compounds can be achieved by procedures 
comnmnly used in  organic  synthesis,  by thermal  degradat ion,  or by 
methods i n v o l v i n g  biochemical processes or r ad ia t ion  chemistry.  The 
va r ious  techniques and mechanisms are described and compared in  a 
review p r imar i l y  directed toward  a better  u n d e r s t a n d i n g  of the 
diagenesis  or organic  suhstances unde r  geological condit ions.  Factors  
such as temperature ,  pressure,  time, pH, and Eh, and the role of 
catalysis, are considered and evaluated.  
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E S S E N T I A L  F A T T Y  A C I D S  I N  I N F A N T  N U T R I T I O N  

Hilda F. Wiese 

I n  early s tudies  on effects of feeding low-fat diets to infants ,  impa i red  
growth,  possible suscept ibi l i ty  to infect ion and  occasional skin erup- 
t ions were noted. Specific clinical  evidences of a requi rement  for 
die tary l inoleate were not  observed. However,  in a s tudy of 4 2 6  
young in fan t s  fed milk mix tu res  v a r y i n g  in  l inoleie acid content  f rom 

0.1 to 7 .3% of the calories, clinical  mani fes ta t ions  of linoteic acid 
deficiency were evident  in a high percentage of i n fan t s  fed ei ther 
a milk mix tu re  low in  fa t  or one in  which the fa t  was very  low in  
linoleic acid. These babies showed dryness  and  th icken ing  of the 
skin wi th  desquamat ion.  His tologic  changes in  the skin showed 
th icken ing  of the epidermal  layer, dense ke ra t in  and often parakera tos is .  
Before cereals were added to the diet  at  3 nlonths  of age, blood 
serum levels for  l inoleie and arachidonie  acids were s ignif icant ly  lower 
in  in fan t s  fed milk mix tures  deficient in  l inoleic acid than  in in fan t s  
fed diets tha t  p rovided  1 %  or more of the calories as linoleic acid. 
I n  serum of babies in the former group,  5,8,11-eicosatrienoic acid 
was re la t ively high.  Differences in mean caloric efficiency (kcal con- 
s u m e d / g  wt  ga in)  also were demonst ra ted  between groups  of i n fan t s  
fed milk mix tures  con ta in ing  different amounts  of l inoleic acid. 
Clinical,  histologic, blood serum and caloric efficiency evidences of 
linoleic acid deficiency disappeared when die tary  l inoleate was  fed 
as the ester or t r ig lycer ide  or in a milk mix tu re  h a v i n g  fat  which 
provided  1 %  or more of the calories as l inoleic acid. 
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P O L Y U N S A T U R A T E D  F A T T Y  ACIDS IN R E L A T I O N  
T O  S T E R O L  A N D  B I L E  A C I D  E X C R E T I O N  

I N  H U M A N  S U B J E C T S  

Pe te r  W o o d  and L.  W .  KinseU 

There is a b u n d a n t  documenta t ion  tha t  in h u m a n  subjects  replace- 
ment  of sa tu ra ted  fat  in the diet  by p redominan t ly  u n s a t u r a t e d  fa t  
resul ts  in  decreased levels of plasma lipids, wi th  pa r t i cu l a r  reference 
to cholesterol and  phospholipids.  There has not  been agreement  as 
to the mechan i sm(s )  of this  effect. 

Studies  dea l ing  wi th  the effects of unsa tu ra t ed  fa t  on sterol and 
bile acid excretion have been unsa t i s fac tory  in many  ins tances  for 
methodological  reasons, and some of the resul ts  are contradictory.  

Studies  in this  laboratory carr ied out in h u m a n  subjects  ma in t a ined  
under  quan t i t a t ive ly  constant  condit ions on the metabolic w a r d  and 
us ing  an isotepe d i lu t ion  technique have been pu r sued  d u r i n g  the 
past  few years. V~ithout exception all of these subjects  s tudied  have 
had increased levels of cholesterol and bile acid excretion d u r i n g  the  
in take of po lyunsa tu ra ted  as compared to sa tu ra ted  fat.  There is 
good reason to believe tha t  the techniques  used are accurate  and 
reproduceable.  (Detai ls  of procedures  used will  be presented.)  I t  
therefore seems probable tha t  a major  factor  responsible for  the 
effects of po lyunsa tura ted  fats  upon plasma l ip id  levels is by way 
of acceleration of sterol and bile acid excretion in  the stool. 

Cur ren t  studies upon bile composition are designed to inves t iga te  
effects of unsa tu ra t ed  fat  upon format ion  and excretion of specific 
bile acids. 
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P R O S T A G L A N D I N S  AND E S S E N T I A L  FATTY ACIDS 

Y. E.  P i k e  

Pros tag land ins  comprise a hormone-like g roup  of oxygenated l ip id  
acids with act ivi t ies  in a physiological  range  and  which affect smooth 
muscle, card iovascular  phenomena and l ip id  mobil ization.  These 
humera l  agents which occur widely d i s t r ibu ted  in  an imal  species 
inc lud ing  man  are biosynthesized efficiently from essential  fa t ty  
acids. Recent f indings re la t ing  to the biological  act ivi t ies  of the  
prostanoic acids will  be discussed with special emphasis  on the i r  pos- 
sible role in essential  fa t ty  acid deficiency. 
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T H E  B I O S Y N T H E S I S  OF U N S A T U R A T E D  FATTY ACIDS 

S. J.  W a k l l  

The biosynthesis  of unsa tu ra t ed  fa t ty  acids is accomplished by two 
independent  major  pa thways ;  the aerobic and anaerobic  pathways.  
The oxygen dependent  pa thway  is the most f requent ly  found route in  
biological systems and involves  the direct  desa tura t ion  of sa tura ted  
fat ty acids to olefinic acids. This  type of mechanism appears  to be 
responsible for the synthesis  of not  only monounsa tu ra t ed  but  also 
polyunsa tura ted  fa t ty  acids, though  different  enzymes may be used 
in each system. The enzymes catalyze the desa tura t ion  of the thioester  
der ivat ives  of the fa t ty  acid (CoA or ACP der iva t ives )  in the presence 
of 02 and reduced pyr id ine  nucleotides ( D P N H  or T P N H ) .  They 
appear  to be associated with in te rna l -membrane  s t ruc tures  and in  the 
case of stearyl CoA des.aturase system a requi rement  for  l ip id  
micelles was recently demonstrated.  I n  the la t ter  enzyme a com- 
binat ion of three phosphol ip ids :  lecithin, phosphat idyl ,  e thanolamine 
and phosphat idyl  serine were needed for regenera t ion  of the desaturase  
activity. The exact role of l ipids  in this  enzyme remains  to be 
determined. 

The synthesis  of the po lyunsa tu ra ted  fa t ty  acids may be accom- 
plished by fu r the r  desa tu ra t ion  of oleic acid. Most an imal  systems 
convert  Ag-CIs to ~6,9-C1s acids wlmreas the p lan t  systems convert  
~9-Cls to Z°,la-Cls and -\9'12'15"Cl8 acids. The cofactor requi rements  for 
these convers ions  are essential ly the same as those for the stearyl 
desaturase enzynm. 

The anaerohic pathway,  found in most bacteria, yields only mono- 
unsa tura ted  fa t ty  acids, and its mechanism is closely related to tha t  
of the tie novo synthesis  of sa tura ted  fa t ty  acids, /3-hydroxydecanoyl 
ACP being the common in termedia te  in the two pathways.  Two 
dehydrases have  been isolated from extracts  of E. cell which dehy- 
drate the fLhydroxydecanoyl ACP to trans-a-B and els-/~-~/-decenoyl ACP, 
respectively. The a-~-decenoyl ACP  is then reduced to decanoyl ACP 
and elongated to sa tura ted  fa t ty  acids (pa lmi t ic  and s tear ic) .  The 
cis-[3-'/-decenoyl ACP, on the other hand, is elongated wi thou t  reduct ion 
to unsa tu ra ted  fa t ty  acids (c is-vaccenic) .  
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T H E  U S E  O F  A C O M P U T E R  TO C A L C U L A T E  A N D  T A B U L A T E  
D A T A  I N  M E T A B O L I C  E X P E R I M E N T S  U S I N G  p32 A N D  

I N V O L V I N G  Q U A N T I T A T I V E  P H O S P H O L I P I D  
A N A L Y S I S  

A. I .  Hol tz  

The sample of cells previous ly  incubated wi th  pa_o as the phosphate  
was washed five t imes wi th  Dulbecco's phosphate  buffer to remove the 
incubat ing  media.  An al iquot  of the suspended cells were counted, 
the rest extracted on a high-speed homogenizer  wi th  chloroform- 
methanol (Folch method) and the phosphol ip ids  are separated by TLC 
on Silica Gel G. 

The ind iv idua l  phosphol ipids  were analyzed quan t i t a t ive ly  by a 
modification of the Bar t l e t t  phosphorus  procedure.  An  al iquot  of 
the final mix ture  of the phosphol ip id  analysis  was plated on a p lanehet  
and analyzed in  a model D-47 Nuclear-Chicago gas-flow rad ia t ion  
detector wi th  a model C-110B automat ic  sample changer.  

I n  this  work  dea l ing  wi th  several  exper iments  and i n v o l v i n g  numerous  
t ime-consuming chemical manipula t ions ,  i t  was found  tha t  a computer  
p rog ram was of va lue  in  he lp ing  to calculate and  t abu la te  the final 
data  in  terms of counts per  minu te  correct ing for  the decay of the 
isotope between the t ime of in jec t ion  of the isotope into the experi- 
ments  and  the final assay and analysis  of the radioact ive  compounds.  
An  addi t iona l  benefit was  the subs t rac t ion  of the background  from 
each sample. 

The computer  p rog ram was set up as fol lows:  

CPS  X (TB-Ti)  X 2 
1440 X H A L F  

CPM ---- 
TB X Ti 

where (for  the i ta  sample)  

C P M - ~  Number  of counts per  minu te  
CPS  = Number  of counts per sample 

T i =  Time requi red  for  i th sample i 2,3 . . . 
TB = Time requ i red  for  background  sample TB : T1 
T1 = Time when experiment  ended 
T2 ~ Time when experiment  began 

T = Time between sample counts 
Ha l f  = Half- l i fe  of rad ioac t ive  substanee 

All t imes are in  minutes .  

I n p u t  to the p r o g r a m  is as fol lows:  
Date  (day, month,  year)  and  t ime when experiment  ended. 
Date  and t ime when count ing  began. 
Number  of counts  per  sample. 
Time between samples ( in  minu tes ) .  

This  method is recommended for the analysis  of re la t ively short- l ived 
isotopes especially in  the biochemical field where t ime-consuming 
chemical man ipu la t ions  of many  samples must  be made between the 
in i t ia l  metabolic experiment  and the final chemical analysis  of the 
metabolites. 
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U S E S  OF D I G I T A L  C O M P U T E R S  IN T H E O R E T I C A L  A N A L Y T -  
I C A L  CHEMISTRY.  I. S E P A R A T I O N  OF A C O M P O S I T E  

I N F R A R E D  B A N D  I N T O  T W O  C O M P O N E N T  P E A K S .  II .  
S I M U L A T I O N  O F  T H E  P A S S A G E  O F  A C O M P O U N D  

T H R O U G H  A 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  
A P P A R A T U S  

C. R .  E d d y  and  d. S.  Showel l  

A procedure has been developed for represen t ing  an in f ra red  absorp- 
t ion peak by a general  mathemat ical  form, not restr icted to Gauss i an  

Sizes: 22, 45, 71 128, 200, 310, 510 ml. and larger. 
Materials: T316 sta nless, Monel and other alloys. 
Working pressures: up to 5000 psig. and higher. 
Maximum temperatures: 350 °, 500 ° C. and higher. 
Valves, electrodes and other fittings can be provided. 
Let PARR help you select a combination suitable for 
your particular requirements. 
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or Leren tz ian  shape. A computer  p rog ram us ing  this  procedure  will  
be described for ob ta in ing  the i nd iv idua l  components f rom an in f r a red  
band  consis t ing of two over lapping  peaks. The method is also ap- 
plicable to other over lapping  peaked curves, such as are obta ined in  
chromatography,  countercur ren t  d is t r ibut ion ,  X-ray diffraction, and 
other  branches  of spectroscopy. 

The progress  of a compound th rough  a counte rcur ren t  d i s t r ibu t ion  
appa ra tu s  has been followed theoret ical ly by use of a d ig i ta l  computer.  
The computer  avoids the usual  a ssumpt ion  tha t  all the tubes in  the 
appa ra tu s  are alike. Ins tead,  i t  deals wi th  i nd iv idua l  volumes and 
cut-off levels and allows t ime va r i a t i on  of solvent  i npu t  rate. This  
gives a more real is t ic  theoret ical  model and also makes i t  possible 
to test the proper t ies  of new designs of equ ipment  before construct ion.  
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A U T O M A T E D  G R A D I E N T  E L U T I O N  C O L U M N  
C H R O M A T O G R A P H Y  O F  L I P I D S  

Gary Nelson, 

Grad ien t  elut ion in  l iquid-solid or l iquid- l iquid  column chroma- 
tography lends i tself  to complete au tomat ion  because i t  is a cont inuous  
process. The system to be described in  this  paper  was specifically 
developed for the separat ion of complex mix tu res  of na tu ra l ly  occurr ing  
l ipids  obtained from va r ious  t issues and uses silica gel columns wi th  
concave grad ien ts  of increas ing  polari ty.  Concave g rad ien t s  offer ad- 
vantages  over the convex type due to the absorpt ive  proper t ies  of 
most l ip id  classes on silica gel. 

The ent i re  system is operated automat ical ly  once the charge is 
placed on the colunm. The flow rate  is constant  t h roughou t  the run  
and the shape of the g rad ien t  is predetermined by selecting known 
values  for  three parameters .  The selection of the g rad ien t  is  a rb i t r a ry  
but  prev ious  knowledge of the chromatographic  behavior  of the sub- 
s tances to be separated is useful  in  de te rmin ing  the shape of the 
gradient .  IXrongradient elut ion can also be per formed by this  ap- 
para tus .  The ent i re  system is controlled by timers,  pumps,  and 
solenoid valves.  Details  of the const ruct ion of the appara tus  will  be 
discussed and cr i ter ia  for the selection of acceptable pumps  for  
organic  solvents wil l  be mentioned.  Several  examples of the separa- 
t ions obtained wi th  the system will  be shown and the use of 
automat ic  column moni to r ing  devices in  conjunct ion  with the g rad ien t  
colnmn system described. 

Whi le  the chromatographic  r un  described in th is  work used silica 
gel as the absorbent,  there is no reason to believe tha t  other adsorbers  
could not be subs t i tu ted  for other appl icat ion.  I n  addit ion,  column 
size and elut ion t imes can be changed to provide  better  resolut ion 
for specific problems. The addi t ion  of cont inuous  effluent mon i to r ing  
to the appara tus  wil l  allow the system to be used in a manner  s imi la r  
to present  gas-chromatographic  systems, great ly  b roaden ing  the ap- 
pl icat ion of l iqu id  column chromatography  pa r t i cu la r ly  in the area 
of rout ine  quan t i t a t ive  analysis  of nonvola t i le  substances.  
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M I C R O C O L U M N  L I Q U I D  A N A L Y S I S  O F  L I P I D S  W I T H  
F L A M E  I O N I Z A T I O N  D E T E C T I O N  

J. E. S tou~e r  and P. L.  Oakes 

A system for the rap id  analysis  of compounds which may be ei ther 
too large or too sensi t ive to be subjected in tact  to gas chromatographic  
or other methods is described. Capi l lary  glass columns of 0.5 mm 
and 1 mm I.D. and var ious  lengths  are packed with very  fine part icle  
size specially prepared silica gel and other media. A simple p u m p i n g  
a r rangement  is employed for e i ther  single solvent  or g rad ien t  elution 
and the solute in the effluent is detected by means of a h ighly  sensi t ive  
flame ionizat ion detector. The appl icat ion of this  system is i l lus t ra ted  
by the separat ion of microgram and submicrogram amounts  of tri-  
glycerides, steroids and other neu t ra l  l ip ids  as well as some 
phospholipids.  
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T H E  A P P L I C A T I O N  O F  R A P I D  S C A N  I N F R A R E D  
S P E C T R O S C O P Y  TO G A S  C H R O M A T O G R A P H I C  

F R A C T I O N S  

K. E. S t ine  and H. Y. Sloane 

The recent in t roduc t ion  of an in f r a red  spectrometer designed 
specifically for  the analysis  of gas chrmnatographic  fract ions has added 
new flexibil i ty to both methods. Submi l l ig ram quant i t i es  of samples 
may now be examined direct ly as they elute f rom the column us ing  
heated, highly-efficient gas cells. Chrmnatographic  fractions, may be 
scanned "'on-the-fly" as they elute f rom the column for immediate  
ident i f ical ion or may be t rapped  in the cell and scanned more 
leisurely. 

I n  addit ion,  the spectrometer can be used as a h ighly  selective GC 
detector. This  technique shows great  promise for func t iona l  group 
moni tor ing.  For  example, i t  is possible to record chromatographic  
peaks for only those compounds in  a mix tu re  con ta in ing  carbonyl 
or a l iphat ic  C t t  absorpt ions.  

Typical  spectra obtained under  both condit ions wil l  be shown and 
compared to s tandards .  Appl ica t ion  of this  technique to typically- 
encountered mixtures  con ta in ing  carbonyl compounds, aromatics,  and 
aliphatics,  and i ts  role in l ip id  chemistry will  be discussed. 
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M E A S U R E M E N T  O F  R A D I O A C T I V I T Y  I N  T H E  
E F F L U E N T  O F  A GLC C O L U M N  

A r t h u r  K a r m e n  

I f  there is  sufficient rad ioac t iv i ty  in i nd iv idua l  compounds to be 
measurable  with acceptable precision in less than  15 -20  sec, the 

effluent of a GLC column can be assayed for rad ioac t iv i ty  d u r i n g  the 
course of an analysis .  The effluent can be passed direct ly througl l  a 
heated ionizat ion chamber or propor t iona l  counter  but  both of these 
are somewhat  sensi t ive to changes in the composition of the gas. 
The effluent can also be combusted to carbon dioxide and water,  and  
the water  then converted to H T  for t r i t i u m  assay. These gases can 
then be assayed in an ionizat ion chamber, propor t ional  counter  or 
f low-through sc int i l la t ion counter  at ambient  temperature .  The de- 
tector volume and gas flow rate  can then  be made large to minimize 
the changes in gas composition tha t  occur d u r i n g  the course of an 
analysis  and ad jus ted  to obtain the opt imal  speed of response. Con- 
venien t  combust ion t r a ins  have  been developed tha t  minimize memory 
effects in  t r i t i um assays tha t  otherwise can cause difficulties. Con- 
venien t  cal ibrat ion methods are avai lable  for  set t ing up the methods 
and for  de t e rmin ing  their  efficiencies. W h e u  there is insufficient 
r ad ioac t iv i ty  in  the sample to be measurable  d u r i n g  this  short  t ime 
interval ,  the effluent can be f ract ionated,  h igh  boi l ing  mater ia l  in  
each f rac t ion  can be condensed out  and assayed for  r ad ioac t iv i ty  for  
longer  periods.  Automat ic  and quan t i t a t i ve  f rac t ion  collecting devices 
have been developed for  use wi th  l iqu id  sc int i l la t ion counters tha t  make 
this  method of rad ioassay  very  accurate  and sensitive.  
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C O M B I N A T I O N  G A S  C H R O M A T O G R A P H Y - M A S S  
S P E C T R O M E T R Y  

J. A. McCloskey and F. A. J. M. Leemans  

The direct  combinat ion of gas- l iquid chromatography  with mass 
spectrometry represents  one of the most  powerful  techniques avail-  
able for  the analysis  of complex mixtures  of l ipids.  P r inc ipa l  ad- 
van tages  are the extremely small  amoun t s  of mater ia l  required,  the 
re la t ive  speed of analysis,  and the weal th of molecular  s t ruc tu ra l  
i n fo rma t ion  available.  The abi l i ty  to rap id ly  record several  mass 
spectra of one emerging  chromatographic  peak may also f requent ly  
he of use in  detect ing impuri t ies ,  unresolved  mixtures,  or the rmal  de- 
composit ion of the sample. I n  the development  of new gas chroma- 
tographic  ~ m a l y t i c a l  procedures,  the combinat ion i n s t r u m e n t  may 
f requent ly  prove h ighly  useful  for  fol lowing chemical react ions in  the 
p repara t ion  of new types of der iva t ives  for GLC. 
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S Y N T H E T I C  F A T T Y  A C I D S - - A  T H R E A T  T O  T H E  
F A T T Y  C H E M I C A L  I N D U S T R Y  ? 

N. O. V. ~qonntag 

Panelis ts:  K. T. Zilch, R. A. Peck,  Morton Fe/er and M. A. Baker  
A round-table presenta t ion  of the chemistry, p roduc t ion  and ap- 

pl icat ions of synthet ic  branched-chain  carboxylic acids. Inc luded  
will  be an up-to-date review of European  synthet ic  fa t ty  acids obtained 
by the oxidat ion of paraffinic hydrocarbons  and an analysis  of the 
prospects for the synthesis  of s t ra ight -chain  sa tu ra ted  and unsa tu r a t ed  
fa t ty  acids and  der iva t ives  from petrochemical  base stocks. Dr.  
Eefer wil l  discuss "Neo-Acids" ;  Dr. Zilch, "Syn the t i c  Fa t ty  Acids in  
Eas te rn  E u r o p e " ;  Dr.  Peck, "New Technology" ;  and Dr. Sonntag,  
" S t r a i g h t  Chain Fa t ty  Acids from Olfins and  Ziegler In te rmedia tes . "  
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T H E  U S E  O F  G E L  P E R M E A T I O N  C H R O M A T O G R A P H Y  TO 

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

D. A. Ber ry  

Gel permeat ion chromatography  ( G P C )  is a re la t ively new technique 
for quickly  de te rmin ing  the molecular-size and molecular-weight  dis- 
t r ibu t ions  of a var ie ty  of polymer systems. Al though it is better  
known as a tool for  de te rmin ing  the d i s t r ibu t ions  of addi t ion  polymers, 
wi th  proper  modif icat ion i t  can be used for  re la t ively low nmlecular  
weight  condensat ion products .  

I n  th is  cur ren t  s tudy GP(~ was  used to successfully ohtain size 
d i s t r ibu t ion  of oil-modified alkyd resins.  This  d i s t r ibu t ion  is grossly 
affected by a number  of var iables  inc lud ing  react ion conditions, type 
of dibasic acid and, of pa r t i cu l a r  interest ,  the type of fa t ty  acid. 
L ight -sca t te r ing  and vapor  pressure  osmometry were used to obtain 
absolute weight-  and  number-average  molecular  weights.  F rom these 
data a " Q "  va lue  (molecular  weight  per Angs t rom un i t )  can be 
derived, thus  a l lowing conversion of the size d i s t r ibu t ion  curves to 
weight  d is t r ibut ion .  Also, at cr i t ical  points  on the curve, samples 
were removed from the column and submi t ted  to analysis  by mass 
spectroscopy. Once again,  tbe type and amounts  of va r ious  f ragments  
depend to a grea t  extent  on the var iables  l isted above. I t  is believed 
tha t  GP(3 could be an extremely useful  tool in a r r i v i n g  at  op t imum 
condit ions for  the development of super ior  oil-modified resins.  
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T H E  I N F L U E N C E  OF G L Y C E R I D E  S T R U C T U R E  O N  
T H E  R A T E  O F  A U T O X I D A T I O N  

E. G. H a m m o n d  and K.  G. Ragbuvecr  

Small  amounts  of t r i l ino le in  and t r i l ino len in  were mixed with 
t r idecanoin .  Por t ions  of these mixtures  were randomized wi th  a 
sodium methoxide catalyst, and all the p repa ra t ions  were deodorized. 
The ra te  of au tox ida t ion  of the randomized and unrandomized  prep- 
a ra t ions  at  37C was followed by de te rmin ing  the peroxide value. The 
unrandomized  mixtures  autoxidized much more rap id ly  than  the 
randomized.  I n  a second experiment,  a mix tu re  of t r i l inole in  in 
t r ideeanoin  was deodorized. A sample was wi thdrawn ,  and the rest 
of the mix tu re  was randomized wi th  a sodium methoxide catalyst.  
After  a l lowing t ime for randomizat ion ,  a sample was  w i t h d r a w n  and 
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the remainder  of the mix ture  was slowly cooled to direct  the inter- 
esterif ication toward  the format ion  of di- and t r i l inoleins .  Tim 
randomized sample autoxidized much more slowly t han  the unrandmnized  
sample, and  the sample tha t  had  undergone  directed interes ter i f icat ion 
autoxidized s ignif icant ly  more rap id ly  t han  the completely randomized 
one. Thus, the effects noted must  be a t t r ibu ted  to the glyceride 
s t ruc tu re  and cannot  be explained on the basis  of contamina t ion  or 
the effect of the catalyst. A theory was der ived to predict  the effect 
of glyceride s t ruc ture  on the ra te  of autoxidat ion,  and the theory 
accounted for  the observed effects with reasonable accuracy. The 
theory indicates  tha t  the glyceride d i s t r ibu t ion  f requent ly  found in 
na tu ra l  fats, in which the uns a tu r a t ed  fa t ty  acids are concentrat ion 
on the 2-position of the glycerol, should be more stable to autoxidat ion  
than  a random dis t r ibu t ion .  
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L E C I T H I N S  A N D  L Y S O L E C I T H I N S  O F  W H E A T  F L O U R  

Mary E. McKillican 

Leci th in  and lysolecithin from the bound l ip id  of Thatcher  Whea t  
endosperm were separated and purif ied by column and  TLC. Leci th in  
was hydrolysed wi th  phospholipase A (Crotalus adamanteus)  and the 
fa t ty  acids and lysolecithin separated chromatographical ly .  The fa t ty  
acid composition of the or ig ina l  leci thin and  lysolecithin and the 
products  of hydrolysis  was determined.  

The fa t ty  acids in the fLposition of the leci th in  were found to 
be almost  ent i rely unsa tura ted ,  whereas  those in  the a-posit ion were 
near ly  equally sa tura ted  and unsa tu ra ted .  There was li t t le difference 
in fa t ty  acid composition between the or ig ina l  lysolecithin and tha t  
obtained by hydrolysis  with phospholipase A. 
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O B J E C T I V E  F L U O R O M E T R I C  M E A S U R E M E N T  O F  
A F L A T O X I N S  O N  T L C  P L A T E S  

W. A. Pans,  Jr., J. A. Rober tson and L. A. Goldblatt 

Using  a commercially avai lable  TLC densitmneter,  equipped for 
fluorescence measurements,  the in tens i ty  of fluorescence of aflatoxins 
BI, B2, G1, and G2 in  the dry state on sil ica gel coated TLC plates 
was measured after  developing the plates wi th  chloroform :acetone :2- 
propanol  solvent.  U s i n g  purif ied aflatoxins, essential ly l inear  response 
was obtained between emitted fluorescence and concentra t ion over a 
range of 2 X 10 -t  /zg to at  least 100 X 10 -4 /zg of af la toxin per  spot. 
Wi th  a 465 m~ secondary filter, the response per  un i t  weight  was in  
the order Be:G,2:BI:G~, wi th  rat ios  of 4 . 3 : 3 . 0 : 1 . 7 : l .  The re la t ive  
response of B~:B1 ( 2 . 5 : 1 )  and of G2:G1 (3 .0 :1 )  demonst ra te  tha t  
convent ional  measurements  of af latoxins Be and G~ aga ins t  B1 and  G1 
introduce s ignif icant  errors.  

Precision was determined by repet i t ive  analysis  of pure  af latoxins 
on TLC plates. Measurements  made us ing  a s t anda rd  con ta in ing  
only aflatoxin B1 and  G1 and spot t ing  60 X 10 -4 /zg of B~, and  40 X 
10 -4 ~g of G1 on each of 9 plates, s t anda rd  devia t ions  of --+1.69 X 
10 -;  ~g (B1) and  1.40 X 10-~ ~tg (GO were obtained represen t ing  
coefficients of va r i a t i on  of -+2.8% and ± 3 . 5 % ,  respectively. S imi la r  
analyses of a s t anda rd  con ta in ing  all four  af latoxins wi th  al iquots 
r an g i n g  f rom 1 to 6 /zl spotted on each of 9 plates yielded a precision 
of measurement,  as represented by coefficients of var ia t ion ,  of --+7.6% 
(Ba), ± 1 2 . 7 %  (B2), -+7.8% ( B ~ + B 2 ) ,  --+8.4% (G~), -+12.2% 
(G2) and -----8.4% ( G ~ + G e ) .  The technique has  been appl ied suc- 
cessfully to the es t imat ion of aflatoxins in  pur i f ied extracts  from 
cottonseed and peanu t  materials ,  mixed feeds and  other ag r i cu l tu ra l  
products.  
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D E T E C T I O N  A N D  I D E N T I F I C A T I O N  O F  P R O D U C T S  
F R O M  T H E  A U T O X I D A T I O N  O F  

C H O L E S T E R O L  

R. J. S ims  and J. A. Fioritl 

The autoxidat ion  of cholesterol has been s tudied main ly  by means 
of thin-layer chromatography and in f r a red  spectrophotometry.  In  
addition, chemical tests were used to follow the format ion  of hy- 
droperoxides and epoxides. Spray  reagents  were used to d i s t ingu i sh  
hydroperoxides and epoxides f rom other oxidat ion products  such as 
ketones, alcohols and acids. Epoxides were detected in  the autoxidized 
mixtures.  Several  peroxide spots also appeared ;  an ident i f icat ion of 
these is being attempted. 

Autoxidat ion  in bulk was found to proceed very  slowly at  80C. 
Higher  t empera tures  or u l t rav io le t  i r r ad i a t i on  increased the rate 
markedly. The effect of t empera ture  and storage conditions, on the 
mechanism of the autoxidat ion  reaction was invest igated.  A technique 
was developed for separa t ing  and iden t i fy ing  the several  products  
from the react ion mixtures  on TLC plates. 
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A N  I M P R O V E D  2 - T H I O B A R B I T U R I C  A C I D  ( T B A )  
P R O C E D U R E  F O R  T H E  M E A S U R E M E N T  O F  

A U T O X I D A T I O N  I N  F I S H  O I L S  

T. C. Y u  and R. O. S i n n h u b e r  

An improved 2- th iobarbi tur ic  acid (TBA)  method sui table  for 
rout ine  tes t ing of au toxida t ive  changes of fish oil and other poly- 
unsa tu ra t ed  lipide has been developed. Ai r  oxidat ion of the l ip id  
d u r i n g  the TBA react ion was found to produce mis lead ing  results.  
The air  oxidat ion may be controlled by addi t ion  of an t iox idan ts  to 
the reaction system. Other  factors caus ing  inconsis tent  TBA resul ts  
and methods of p revent ion  are also described. A comparison of 
peroxide and TBA values in au toxid iz ing  menhaden  oil is presented. 
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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  O F  C Y C L O P R O P E N O I D  
F A T T Y  A C I D S  I N  C O T T O N S E E D  M E A L  

R. S. Levi,  H. J. O'Neill, t i .  G. Reilich, 
E. L.  S k a u  and A. F. Cucullu 

A method has been developed for  the quan t i t a t i ve  analysis  of tile 
cyclopropenoid fa t ty  acids ( C P A )  contained in  cottonseed meal. 
Ex t rac t ion  of the meal was accomplished by a room tempera tu re  
f i l t rat ion with hexane-water-aeetone azeotrope solvent  followed by a 
benzene-methanol wash. The methyl  esters were then formed by 
methanolysis  with sodium methoxide. Ex t rac t ion  wi th  pet roleum ether 
followed by wash ing  wi th  aqueous acetone, resul ted in  a clean ester- 
con ta in ing  fract ion.  This  mater ia l  was then analyzed for CPA 
by a spectrophotometr ic  modificat ion of the Ha lphen  react ion.  

- -  I 0 0  - -  

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

M. R. Sahasrabudhe  

Polyglycerols and polyglycerol fa t ty  acid esters have  been analyzed 
by GLC as silyl ethers, on a Pe rk in -E lmer  model 800 Gas  Chroma- 
tograph  equipped wi th  dual  3 ft  S.S. columns packed wi th  3 %  J X g  
on Anakrom A B S  and p rogrammed from 120 to 325C at 10C/ra in .  
Commercial  polyglycerols were found  to be mixtures  of tr i-  to deca- 
glycerols wi th  2 0 - 7 0 %  of the specific polyglycerol. Appl ica t ion  of the 
procedure to the analysis  of polyglycerol esters in foods is discussed. 
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G A S - S O L I D  C H R O M A T O G R A P H Y  O F  H Y D R O C A R B O N S  
O N  A C T I V A T E D  A L U M I N A .  II .  A L K A N E ,  A L K E N E  

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

R. L.  Hof fman,  G. R. L i s t  and  C. D. E v a n s  

Var ious  alkanes, -enes and -ynes of molecular  weights  below Cm 
have been rap id ly  separated by gas-solid adsorp t ion  chromatography  
on un t rea ted  ac t iva ted  a lumina .  Solid s i lver  n i t r a t e  coated on a lumina  
adsorb alkenes and  alkynes i r revers ibly.  S i lver -n i t ra te  concentra t ion 
and  colmnn tempera ture  markedly  affect the extent  of olefin removal .  
At tempera tures  near  300C some des t ruc t ion  of the Cs and  h igher  
molecular weight  sa tu ra ted  hydrocarbons  has been observed. Con- 
di t ions  for this  type of subt rac t ive  chromatography,  the fate of 
unsa tu ra t ed  hydrocarbons  and the appl ica t ion  to the separa t ion  of 
hydrocarbons  resu l t ing  from the oxidat ive  de ter iora t ion  of fa ts  are 
discussed. 
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S E P A R A T I O N  O F  F A T T Y  A L D E H Y D E S  A N D  T H E I R  
D I M E T H Y L  A C E T A L S  B Y  T L C  A N D  GLC 

V. Mahadevan,  C. V. Y i swana than ,  F. Phillips 
and W.  O. L u n d b e r g  

Long-chain  sa tu ra ted  aldehydes (C12-Cls) and  the 01s u n s a t u r a t e d - -  
oleyl, l inoleyl and l ino leny l - -a ldehydes  and  the i r  dimethyl  acetals 
(DMA) were synthesized. The DMA were separated on the basis of 
thei r  u n s a t u r a t i o n  by adsorp t ion  TLC us ing  Sil ica Gel G impregna ted  
wi th  AgNes .  The DMA of sa tu ra ted  aldehydes were separated from 
one another  u s ing  reverse phase pa r t i t i on  chromatoplates  coated wi th  
Sil iconized Kiese lgur  G. Separa t ion  of the va r ious  fa t ty  aldehydes 
was effected s imi lar ly  by a combinat ion of AgNOa adsorpt ion and 
reverse phase TLC. 

The behavior  of the aldehydes and  the DMA on s t a t iona ry  l iquid  
phases which are general ly  used in  the GLC of fa t ty  acid methyl 
esters was studied. Breakdown of the dimethyl  acetals to the alde- 
hydes was observed in some phases. The equiva len t  chain length 
values of the aldehydes and  the DMA have been determined wi th  
respect to the cor responding  fa t ty  acid nlethyl esters to enable 
ident if icat ion of DMA occur r ing  in  methyl  ester mix tures  p repared  
f rom n a t u r a l  samples. Besides, DMA s tandards  are not  as readi ly  
avai lable  as nmthyl ester s tandards .  
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A N E W  T E C H N I Q U E  F O R  C O A T I N G  G L C  C A P I L L A R Y  
C O L U M N S  U T I L I Z I N G  LONG C H A I N  Q U A T E R N A R Y  

A M M O N I U M  C O M P O U N D S  

L. D. Metcalfe and R. J. Marl in  

Open tube or capi l lary columns are f ind ing  inc reas ing  use in the 
gas chromatography  of fa t ty  acids and their  der ivat ives .  The g rea t  
column efficiencies obta ined wi th  capil lar ies  makes them an impor tan t  
ad junc t  in fat  and oil research.  Most metal  capi l lar ies  are difficult 
to coat wi th  the va r ious  l iquid  phases. This  difficulty apparen t ly  is 
related to the geome¢ry of the in te r io r  of the tube. Some columns are 
v i r tua l ly  impossible to coat wi th  enough l iqu id  to obta in  usefu l  chro- 
matograms.  I t  has long been known  tha t  qua t e rna ry  a m m o n i u m  com- 
pounds  will  plate  out  on metal  or glass surfaces.  I t  was decided to 
a t tempt  to make use of this  p roper ty  to form an organic  in terface  
in the tube to which the l iqu id  phase  could adhere. 

Approximate ly  1% of methyl  t r ioctadecyl  ammon ium bromide was 
added to the solut ion used to coat the capi l lary  column. A grea t  in- 
crease in the amoun t  of l iqu id  phase  tha t  would adhere  to the column 
was observed. A 100 ft  s tainless  steel capi l lary  which we had at- 
tempted to coat many  times wi thou t  success, was t reated in  this  man- 
ner. The efficiency of this  p a r t i c u l a r  column increased from 1,250 to 
13,100 theoret ical  plates  wi th  one t rea tment .  Other columns which 
were easily coated had to be recoated at  least once a month  after  nor- 
mal use. Wi th  the qua t e rna ry  t r ea tment  these same columns increased 
in efficiency and did not  requi re  recoat ing  after  many  nmnths  of equiv- 
alent  use. I t  was found tha t  even the notor ious  glass  capi l lary  columns 
responded to the customary t reatment .  
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U S E  O F  D I M E T H Y L S I L Y L  E T H E R  D E R I V A T I V E S  
I N  G A S  C H R O M A T O G R A P H Y  

W .  R .  Sup ina ,  R .  F. K r u p p a  and  R .  S .  I I en l y  

In  1964 Wells, Sweeley, and Bent ley ( "Biomedica l  Appl ica t ions  of 
Gas  Chromatography"  t t .  A. Szymanski ,  ed., P l enum Press,  N. Y., 
1964, p. 199),  described the gas chromatographic  analysis  of di- 
methylsilyl ether der iva t ives  of glucose, mannose, and galactose. 
The dimethylsi lyl  ethers were found  to have re tent ion  t imes 
approximate ly  half  tha t  of the cor responding  t r imethyls i ly l  ether de- 
r ivat ives .  The data  is confirmed in  th is  paper  which includes, re la t ive  
retent ion t imes for both t r imethyls i ly l  and  dimethylsi lyl  ether deriva-  
t ives of a number  of carbohydrates.  Also included are comparable data  
for other types of hydroxy and  polyhydroxy compounds, i nc lud ing  
sterols, fa t ty  alcohols, glycols, and phenols. 

The effect of decreasing the retent ion t ime by us ing  a dimethylsi lyl  
der iva t ive  ra the r  than  a t r imethyls i ly l  de r iva t ive  becomes more 
pronounced as the number  of hydroxy g roups  per  molecule increases. 
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C A R B O N  I S O T O P I C  E V I D E N C E  F O R  T H E  R O L E  
O F  L I P I D S  I N  P E T R O L E U M  F O R M A T I O N  

S. R .  Si lverraan 

The stable carbon isotope rat io (C~3/C 1el of modern mar ine  
organisms (p lants  and an imals )  is about  1 %  higher,  on the average, 
than  tha t  of ancient  organic  mat te r  in  mar ine  sediments.  A s imi la r  
re la t ion exists between the rat ios  of te r res t r ia l  organisms and those 
of petroleums and other noncoaly organic  mater ia ls  genetically related 
to nonmar ine  sediments.  I n  contrast ,  the Cla/C ~2 rat ios  of coals of 
all r anks  fall  into the same range  as those noted for t e r res t r ia l  p lants .  

L ip id  f rac t ions  of o rgan isms  have consistently lower Cla/C 12 ratios,  
by about 0 . 4 - 0 . 9 % ,  than  do the whole organisms.  This  suggests  tha t  
petroleums and other noncoaIy organic  mat te r  in  ancient  sediments  
are der ived from lipids, or at least f rom cer ta in  components  of the 
l ip id  fract ion,  whereas coal deposits are formed from the whole 
plants  or f rom the cellulosic fraction,  which is the major  nonl ip id  
const i tuent  of p lan t  t issues.  

The impl ica t ion  tha t  l ipids  play a major  role in petroleum format ion  
is suppor ted by other geochemical informat ion,  i nc lud ing  the distr i-  
but ion of C]:~/C 1-° rat ios  and optical ac t iv i ty  in  petroleum fract ions  
and the ident i f icat ion of specific organic  compounds in petroleums 
that  are s t ruc tu ra l ly  related to l ipid components of modern organisms.  
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O P T I C A L  R O T A T I O N  O F  P E T R O L E U M S  

W .  D. Rosenfe ld  

The abil i ty of crude oils and their  de r iva t ives  to rotate  plane polar- 
ized l ight  indicates  biochemical cont r ibu t ions  to pet roleum generat ion.  
P rev ious  work implied tha t  the optically active compounds are solely 
or p redominan t ly  naph then ie  in  s t ruc ture  and possibly der ived f rom 
steroidal  source materials .  La te r  work showed the presence of opti- 
cally active aromat ic  compounds and also ex~nded  widely the molec- 
u la r  we igh t  range  of active pet roleum fract ions,  which suggests  tha t  
the source of the ro ta tory  compounds may include several  classes of 
mater ia ls .  

Dis t i l la t ion  f ract ions  of Arab ian  and Columbian crude oils show 
optical  act iv i ty  over a wide range  of boi l ing points  with a max imum 
in f ract ions  whose molecular  weight  approximates  400. S imi la r  max ima  
have been reported elsewhere for oils produced in France ,  the Soviet  
Union,  and the Uni ted  States. 

Most opticafiy active oil f rac t ions  are dextrorotatory,  a l though levo- 
ro ta t ions  are not uncommon. The la t ter  are observed especially in  the 
lower molecular weight  range  of petroleums. The existence of levo- 
ro ta tory  compounds plus  the wide molecular  weight  span of optical ly 
active oil f rac t ions  s trongly reinforces the view tha t  no single cmn- 
pound  or class of compounds is likely to represen t  the source of rota- 
tory mater ia ls  in pet loleum. 

Po la r ime t ry  of dark, unf rac t iona ted  crude oils was achieved wi th  
an i n s t r u m e n t  of high photomctr ic  sensi t iv i ty .  Optical  ro ta t ions  r ange  
from a few thousand ths  to several  degrees per  decimeter of sample. 
All values  are dextrorotatory and r(~lated apparen t ly  to the geochemical  
h is tory  of the petroleum. 

- -  1 0 7  - -  

A L K A N E S  I N  N A T U R A L  A Q U E O U S  S Y S T E M S .  II .  T H E  
E F F E C T  O F  S O D I U M  C H L O R I D E  A N D  S O D I U M  
B I C A R B O N A T E  O N  T H E  A C C O M M O D A T I O N  O F  

C~2-C~s A L K A N E S  
Eric Peake  and G. W .  Hodgson  

The movement  of hydrocarbons  accommodated in g round  and 
format ion  waters  may be of importance in the mig ra t i on  of petro!eum 
and ttm format ion  of oil fields. I n  order to more ful ly under s t and  
the petroleum migra t ion  and oil field format ion  processes a knawledge 
of the solubi l i ty  or accommodation of n-alkanes in  dist i l led water  
and saline solut ions is desirable. 

U s i n g  a simple solvent extract ion procedure and gas-l iquid chroma- 
tography the accomnmdation of n-alkanes C12 and C20, C22 to C24, 
and C28 was measured  in  solut ions equi l ibra ted wi th  a l iquid  hy- 
drocarbon mixture.  To obtain equi l ibr ium,  dist i l led water  or sal ine 
solution was shaken vigorously  for 16 h r  wi th  100 ppm of a mix tu re  
con ta in ing  equa! quant i t i es  of n-a!kanes C7 to C20, C22 to C24, C28, 
and C32. After  sett! ing for periods of t ime up to one month,  an 
a l iquot  was extracted several  t imes by shak ing  with n-heptane and 
the extract  was examined by program tempera ture  gas chroma- 
tography for n-alkanes C12 to C28. The total  n-alkane content  of 
saline solutions,  con ta in ing  up to 50,000 ppm sodium chloride and 
sodium bicarbonate,  r anged  from a few par t s  per  bi l l ion up to 25 
ppm in dist i l led water.  

Ul t ra f i l t ra t ion  of the hydrocarbon solut ions indicated tha t  micelles 
in sal ine solut ions var ied  in size from those in  dist i l led water,  n-Alkanes 
accommodated in dist i l led water  solut ions readi ly  passed th rough  
filters wi th  pore sizes down to 0.8~ whereas the hydrocarbons  of salt  
solut ions were more easily filtered out. 

These f indings  indicate  tha t  n-alkanes accommodated in fresh water  
may be forced out of solut ion by increased salini ty.  
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A B I O G E N I C  S Y N T H E S I S  O F  H Y D R O C A R B O N S  

Cyril P o n n a m p e r u m a  and  Ka ther ine  Per ing  

I n  the s tudy of chemical evolut ion we are interested in the patb 
by which molecules of biological  impor tance  may have  appeared on 
the p r imi t ive  ear th  before the or ig in  of life. I n  the present  invest iga-  
tion, we have  examined the format ion  of hydrocarbons  by the action 
of a spark  discharge on methane, a presumed const i tuent  of the 
ear th ' s  p r imi t i ve  atmosphere.  

Ea r l i e r  s tudies  revealed tha t  the character  of the C6 to Co hydro- 
carbons formed var ied  wi th  the type of discharge.  A semicorona 
produced sa tu ra ted  compounds, whi le  the are d ischarge gave rise to 
unsa tu ra t ed  aromat ic  compounds.  The h igher  hydrocarbons, synthesized 
by the semicorena discharge have now been examined by gas chroma- 
tography  and  mass spectrometry.  A compara t ive  s tudy showed tha t  
these hydrocarbons  were different  f rom those of the Pos idon ian  shale, 
but  s imi la r  to those from the Mountsorre l  format ion.  Sa tu ra ted  normal  
a lkanes  and branched  chain  isoprenoid type compounds were found  in 
the Posidonian,  bu t  not  among the hydrocarbons  from the spark  
discharge or Mountsorrel .  

The resul ts  of our inves t iga t ions  may throw some l ight  on the 
or ig in  of hydrocarbons  and enable us to establish re:iable cr i ter ia  for  
1)iogenicity. 
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A N E W  S I L V E R - I M P R E G N A T E D  G L A S S  P A P E R  F O R  
C H R O M A T O G R A P H I C  S E P A R A T I O N S  B A S E D  

O N  N U M B E R  O F  D O U B L E  B O N D S  

J. E.  Muldrey ,  Jr .  

The recent surge of in teres t  in  a rgen ta t ion  separa t ions  in CCD, 
TLC and  wi th  s i lver-resins  has indica ted  the need for a silver- 
impregna ted  glass paper.  We reported in 1961 a silica-gel impregnated  
glass paper  (SG)  which is rout ine ly  used to separate  cholesteryl 
esters into groups  con ta in ing  saturated,  mono-, di-, tri-, te t raenoic 
(etc.) fa t ty  acid esters. The separated "pa lmi ta t e , "  "oleate,"  etc., 
are quan t i t a t ed  at  the level of a mic rogram by densi tometry  of the 
charred spots, produced by H.~SO4 and  heat. Mixtures  of methyl 
esters are s imi lar ly  separated on the SG paper,  which also permi ts  
resolut ion of the acetates of desmosterol and  cholesterol, of CoQ9 
f rom CoQlo, and  of t r i pa lm i t i n  from tr iolein.  However,  on the SG 
papers  we have not  been able to obtain the fine separa t ions  of tr i-  
glycerides and  Iecithins into the many  f rac t ions  separable by AgNOs- 
TLC. Nor has the appl ica t ion  of A g N e s  to the SG papers  proven  
sa t is factory  for  this  purpose.  Indeed, AgN0a-glass  papers  are ex- 
t remely l ight-sensit ive,  and the HNOa released by the H2S04 oxidizes 
away the carbon spots, lowering the sens i t iv i ty  of the cha r r i ng  reaction. 

When  a reasonably good a rgen ta t ion  medium was obtained by re- 
p lac ing NOn by PO~, we were led to re inves t iga te  a zirconyl phosphate  
gel paper  we had developed much earlier,  which provided  the answer  
to our present  problem. Si lver  zirconyl phosphate  impregna t ion  of 
glass paper  (Ge lman  microfiber or ITLC-Type  SG) produces a stable, 
l ight- insensi t ive  chromatographic  medium capable of the same k inds  
of separa t ions  which are possible an AgNoa-TLC, and on which as 
l i t t le as one-tenth mic rogram (100 nanograms)  of mater ia l  can be 
detai led by the H2SO~-char technique.  The p repa ra t ion  and use of 
these media  wil l  be described. 
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A U T O M A T E D  G L C  A N A L Y S I S  O F  F A T T Y  A C I D S  

Lars- .~ke Appelqvi~'t and  Kar l -Axe l  Melln 

An appa ra tu s  capable of au tomat ic  analysis  of up to 59 different  
samples of long chain  fa t ty  acid methyl  esters has  been constructed.  

The au tomat ion  involves  a sample in le t  system and a time- 
p rogrammed p r in t  out  of the detector s igna l  af ter  i t  has passed th rough  
a voltage-to-frequency converter .  The sample in le t  system consists 
of a storage section ma in t a ined  a t  room temperature ,  and  a vapor izer  
section ma in t a ined  at  about  275C. Chloroform solut ions of the samples 
(usual ly  about  20 /zg) are appl ied wi th  a microsyr inge  onto the ins ide  
wall of a short  metal  capi l lary  open in  both ends. After  evapora t ion  
of the solvent, the tube is placed in  the s torage nnit ,  from which i t  
drops into the vapor izer  by g r av i t y  when in i t i a t ed  by a t imer .  F r o m  
the vapor izer  the esters are carr ied  onto the column by the a rgon 
carr ier  gas. The first-mentioned t imer  also in i t i a tes  a second t imer  
which controls a d ig i ta l  recorder  p r i n t i n g  out peak areas resu l t ing  f rom 
the separated components.  The signal,  produced by a s t andard  P Y E  
Sr 9° ionizat ion detector, is also fed to a 10 m V  potent iometr ic  re- 
corder, which shows the normal  separa t ion  pa t t e rn  as well as the 
t ime in te rva l s  d u r i n g  which the in tegra ted  s ignals  were counted. 

I n  analysis  of mix tu res  of CI~, Cls, C2o, and  C22-fatty acids w i th  
regard  only to chain  length  a 40 cm stainless  steel s t r a igh t  column 
packed wi th  10% silicon grease on Celite 60 -80  mesh is being used. 
About  50 such samples can be analyzed overn igh t  completely auto- 
matically.  Mixtures  con ta in ing  linoleie and l inolenic acid esters wil l  
not  change chemically to a detectable extent d u r i n g  24 hr, a l though 
stored wi thou t  solvent, as an orgon atmosphere  is  ma in t a ined  in the 
storage uni t .  

The potent ia l  use of the system for  analysis  of other h igh  boi l ing  
compounds will  be discussed. 
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I D E N T I F I C A T I O N  A N D  E S T I M A T I O N  O F  
T O C O P H E R O L S  B Y  G L C  

H. T. Slover, Lydia M. /~helley and T. L. Burks  

Tocopherols  a re  quickly  and  easi ly conver ted  into the i r  t r imethy-  
silyl ethers,  u s i n g  the  method  devised  by Sweeley for  ca rbohydra tes .  
These  de r iva t i ve s  m a y  be c h r o m a t o g r a p h e d  at  lower t empe ra tu r e s ,  
wi th  less difficulty, t han  the  f ree  tocopherols.  A method  is descr ibed  
for  the ident i f icat ion and  quan t i t a t i ve  e s t ima t ion  of alpha,  beta, g a m m a ,  
delta, epsilon, zeta-1 a n d  zeta-2 tocopherols .  Re ten t ion  ra t ios ,  re la t ive  
to octacosane,  and  Kov£ t s  Re ten t ion  Ind ices  have  been de t e rmined  on 
both Apiezon L and  SE-30.  All the  fo rms  inves t iga ted ,  w i t h  the  ex- 
ception of beta  a n d  g a m m a ,  m a y  be completely resolved on both 
phases .  The b e t a - g a m m a  sepa ra t ion  on Apiezon L is adequa te  for  
quan t i t a t i ve  es t imat ion ,  as  shown by the  resul t s  f r o m  the  ana lys i s  
of model mix tu re s .  Qua l i t a t ive  da ta  f r o m  the ana lys i s  of some 
na tu ra l  tocopherol  ex t rac t s  a re  presented .  
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T H E  R E S O L U T I O N  O F  L O N G - C H A I N  I S O M E R I C  
P O L Y H Y D R O X Y  A C I D S  B Y  G L C  

Randall Wood, E. L. Bever and Fred Snyder  

Tr i f luoroace ta te  ( T F A )  de r iva t i ve s  of methyl  12-hydroxys teara te ,  
methyl  r icinoleate,  methyl  threo a n d  erythro-9,10-dihydroxystearate, 
methyl  threo a n d  erythro-9,10-12-trihydroxystearate, and  methyl  erythro- 
9,10- erythro-12,13- and  threo-9,10-threo-12,13-tetrahydroxystearate 
were  p r e p a r e d  and  analyzed by GLC.  Ana lyses  of the  T F A  de r iva t i ve s  
were  ca r r i ed  out on pola r  a n d  nonpo la r  packed  co lumns  con t a in ing  
1 5 %  ethylene glycol succ ina te  si l icone po lymer  ( E G S S - X )  a n d  5 %  
methyl  sil icone po lymer  (SE-30)  l iquid phases ,  respect ively .  The  
i somer ic  threo and  erythro d ihydroxys tea ra tes ,  wh ich  h a d  not  pre- 
viously  been res~)ived by GLC,  w e r e  separa ted .  The  threo and  erythro 
t r i hyd roxys t ea r a t e s  were  s e p a r a t e d  into two components  each.  The  
threo, threo and  erythro, erythro t e t r a h y d r o x y s t e a r a t e s  w e r e  also re- 
solved into two components  each.  The order  of elut ion of the  v a r i o u s  
d ias te reo isomer ic  po lyhydroxys tea ra t e s  can  be p red ic ted  f r o m  s t r u c t u r e  
and  conf igura t iona l  cons idera t ions .  The  method  is appl icable  for  the  
de te rmina t ion  of double bond conf igura t ion  of u n s a t u r a t e d  acids.  
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A N  O P T I C A L  I N T E G R A T O R  F O R  T H E  
Q U A N T I T A T I O N  O F  T L C  

W. O. Caster 

An optical i n t e g r a t o r  w a s  m a d e  wi th  s imple  electronics  a n d  wi th  
optical pa r t s  avai lable  f rom a pho tograph ic  en la rge r .  Th in - l aye r  plates  
sp rayed  wi th  su l fu r i c  acid were  hea ted  unt i l  m a x i m u m  con t ras t  
developed. The  plates  were  pho tog raphed  ( S u p e r  P a n c h r o - P r e s s  Type  
B cut  film) a n d  the  r e su l t ing  nega t ives  were  m e a s u r e d  w i t h  the  in- 
t egra to r .  Essen t ia l  por t ions  of the  i n t e g r a t o r  w e r e  a cons tan t  voltage,  
point  l ight  source  p rov ided  by a " g r a i n  of w h e a t "  bulb and  bat tery ,  
condens ing  lenses to p roduce  a u n i f o r m  coll imated l ight  beam, a 
combinat ion  m a s k  a n d  fihn holder  cons t ruc ted  of sheet  b r a s s  into 
which  the  film w a s  inse r t ed  for  r ead ing ,  ano the r  set of condens ing  
lenses to focus  the  l ight  b e a m  to a point  (on a circle of opal g l a s s ) ,  
and  a photoelectr ic  microphotometer .  The l a r g e r  or  the  more  dense 
the spot on the  o r ig ina l  th in- layer  plate, the  g r e a t e r  the  a m o u n t  of 
l ight  tha t  will reach,  and  be recorded  by, the  mic ropho tomete r .  A 
series  of k n o w n  l ipid s t a u d a r d s  a n d  l iver  ex t rac t s  were  s tudied.  F o r  
all components  tha t  m i g r a t e  on the  th in - layer  plate, photomet r ic  
resul t s  were  subs tan t ia l ly  l inear  over  a concen t ra t ion  r a n g e  of 10-fold 
or more,  and  s t a n d a r d  dev ia t ions  were  in  the  r a n g e  of 5 - 1 0 %  
rela t ive  e r ror .  
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S E P A R A T I O N  O F  B I L E  L I P I D S  B Y  S E P H A D E X  C O L U M N  
C H R O M A T O G R A P H Y  A N D  T L C  

Akira Yamamoto and George Rouser 

Sephadex  colunm c h r o m a t o g r a p h y  acco rd ing  to Siakotos  and  R o u s e r  
[ J A O C S  42, 913 ( 1 9 6 5 ) ]  w a s  used  for  p r e l i m i n a r y  s epa ra t i on  of 
bile lipids. Phosphol ip ids  a n d  u n c o n j u g a t e d  bile acids  a p p e a r e d  in  
f rac t ion  1, g lyc ine  con juga tes  in  f r ac t ion  2, d ihyd roxy  t a u r i n e  con- 
juga tes  in  f r ac t ion  3, and  t r i h y d r o x y  t a u r i n e  con juga t e s  plus  w a t e r  
soluble nonlipids, in  f r ac t ion  4. The  v a r i o u s  components  of each 
f rac t ion  w e r e  then  sepa ra t ed  by two-d imens iona l  T L C  [ J A O C S  42, 
215 ( 1 9 6 5 ) ]  w i t h  9 p a r t s  of silicic ac id  (no  b inde r )  mixed  w i t h  one 
pa r t  of finely powdered  m a g n e s i u m  si l icate as  adsorbent .  Solvent  
pa i r s  were  (1)  chloroform~methanol~water 6 5 / 2 5 / 4  followed by  1- 
bu tano l / ace t i c  a c i d / w a t e r  6 0 / 2 0 / 2 0  and  (2)  c h l o r o f o r m / m e t h a n o l /  
2 8 %  aqueous  a m n m n i a  6 5 / 3 5 / 5  followed by c h l o r o f o r m / a c e t o n e /  
me thano l / ace t i c  a c i d / w a t e r  5 / 2 / 1 / 1 / 0 . 5 .  Sephadex  column chroma-  
tog raphy  p rov ides  a un ique  m e a n s  for  s epa ra t i on  of bile sal ts  s ince 
all u n c o n j u g a t e d  bile acids  a re  s epa ra t ed  f r o m  the con juga t ed  forms ,  
glycine and  t a u r i n e  con juga tes  a re  completely separa ted ,  and  di- and  
t r ihydroxy  t a u r i n e  con juga tes  a re  separa ted .  
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S T R U C T U R A L  D E T E R M I N A T I O N  O F  C E R A M I D E  
A M I N O E T H Y L P H O S P H O N A T E  F R O M  T H E  

S E A  A N E M O N E  

Gerald Simon and George Rouser 

The s t r u c t u r e  of ce ramide  aminoe thy lphosphona te  ( C A E P )  proposed  
by Rouse r  et ah [ J A O C S  40, 425 ( 1 9 6 3 ) ]  w a s  es tabl ished by  de- 
g r a d a t i v e  p rocedures .  The  long cha in  base  obta ined by  ac id  hy- 
drolysis  of C A E P  w a s  shown to be sph ingos ine  by  gas  c h r o m a t o g r a p h y  
(GC) of the  t r imethyls i ly l  de r i va t i ve  a n d  T L C .  Conf i rma t ion  of the  

s t r u c t u r e  of sph ingos ine  and  demons t r a t i on  of the  po in t  of a t t a c h m e n t  
of the  2 -aminoe thy lphosphona te  g r o u p i n g  as  the  p r i m a r y  hydroxy l  of 
sph ingos ine  w e r e  obta ined by a ser ies  of chemical  reac t ions  [ J .  Am.  
Chem. Soc. 75, 313 (1953)  ]. C A E P  w a s  t r ea ted  wi th  p e r f o r m i c  
acid  and  the  p r oduc t  submi t t ed  to a lka l ine  hydro lys i s  to yield C A E P  
hydroxyla ted  a t  ca rbons  4 and  5. H y d r o x y l a t e d  C A E P  w a s  oxidized 
wi th  sod ium metaper ioda te ,  the  p roduc t s  s epa ra t ed  and  oxidized w i t h  
chromic  acid.  Myr i s t i c  ac id  was  identif ied by GC of i ts  methyl  es ter  
as the  p roduc t  obta ined f r o m  the hyd roca rbon  por t ion  of the  long 
cha in  base  t h u s  d e m o n s t r a t i n g  tha t  the  base  is sph ingos ine .  Af t e r  ac id  
hydro lys i s  of the  p roduc t  obta ined f r o m  the o ther  end of the  molecule, 
se r ine  w a s  ident i f ied  by T L C  as the  only amino  acid  re leased  t h u s  
d e m o n s t r a t i n g  tha t  the  2 -aminoe thy lphosphonic  acid  g r o u p  is at- 
t ached  to the  p r i m a r y  hydroxy l  g r o u p  ( ca rbon  1) of sph ingos ine .  

- -  1 1 7  - -  

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

B Y  D O U B L E - L A B E L  L I Q U I D  S C I N T I L -  
L A T I O N  C O U N T I N G  

G. A. Fischer and J. J. Kabara 

Q ua n t i t a t i on  of f a t ty  ac ids  by es ter i f ica t ion wi th  methyl  labeled 
methano l  ( H  s or  C ~4) has  p roven  to be rap id ,  accura te ,  convenient ,  
and  economical .  Th i s  method of ana lyz ing  fa t ty  ac ids  is adapt ib le  to 
a wide  v a r i e t y  of p roblems in lipid chemis t ry .  I t  is compat ib le  w i t h  
GLC and  other  methods  of separa t ion .  Both nonlabeled and  singly-  
labeled fa t ty  ac ids  can be measured .  The  wide  r a n g e  of samples  size 
f r o m  mola r  quan t i t i e s  to 0 .0001 /zmole, enables  a c c u r a t e  q u a n t i t a t i v e  
ana lys i s  beyond the r a n g e  of ex i s t ing  methodology.  
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T L C  O F  L I P I D S  O F  D E S E R T  S O I L S  
A. J. Bauman and R. E. Cameron 

Two d imens iona l  T L C  has  been used to s u r v e y  the  chemical  n a t u r e  
and  n u m b e r  of l ipid components  of ar id isol  soils f r o m  wide ly  d i f ferent  
locations which  v a r i e d  in o r ga n i c  m a t t e r  content ,  microf iora l  count,  
t ex tu re  and  sal ini ty .  M a n y  subs tances  were  detected bu t  f ew  w e r e  
identified.  T L C  is useful  in d e t e r m i n i n g  the  genera l  app roach  to 
addi t iona l  f r ac t i ona t ion  p rocedures  such as  column c h r o m a t o g r a p h y  
which  m a y  be r equ i r ed  for  soil o r gan i c  analys is .  
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T R I G L Y C E R I D E  B I O S Y N T H E S I S  V I A  T H E  
a - G L Y C E R O P H O S P H A T E  

P A T H W A Y  

J. M. Johnston, G. Ananda Rap and Patrieia A. Lowe 

Two p a t h w a y s  for  the  enzymat ic  syn thes i s  of t r ig lyce r ides  exis t  in 
the  in tes t ina l  mucosa .  One  p a t h w a y  employs 2-monoglyeer ide  as the  
acyl acceptor  a n d  is. located in the  mic rosoma l  f rac t ion .  On the  o ther  
hand,  the  second p a t h w a y  uti l izes a -g lycerophosphate  a n d  r e q u i r e s  
both the  mic rosomal  and  s u p e r n a t a n t  f rac t ions .  The  syn thes i s  of tr i-  
g lycer ides  occurs  w h e n  a-glycerophosphate ,  f a t t y  acids,  A T P  and  CoA 
are  presen t .  H o w e v e r ,  w h e n  the  f a t t y  acid  ac t iva t ion  sys tem is re- 
placed by f a t t y  acid-CoA, only a t r ace  synthes i s  occurs .  F u r t h e r m o r e ,  
the  f a t t y  acid-CoA de r iva t i ve s  inh ib i t  the  ut i l izat ion of f ree  f a t t y  acids.  
The  r e q u i r e d  s u p e r n a t a n t  is thermolabi le ,  -S I t  sensi t ive,  and  not  
r e t a ined  by Sephadex  G-100. Para l l e l  to the  syn thes i s  of t r ig lyce r ides  
v i a  the  a -g lycerophospha te  p a t h w a y  a po la r  l ipid is fo rmed  as j u d g e d  
by T L C .  Bo th  labeled a -g lyeerophospha te  a n d  f a t t y  ac ids  g ive  r i se  
to t r ig lycer ide .  I n  add i t ion  to the  in tes t ina l  m u c o s a  s imi la r  f ind ings  
h a v e  been obta ined  wi th  l iver  p r e pa r a t i ons .  The  re l a t ionsh ip  of these  
f ind ings  to the  syn thes i s  of t r ig lycer ides  will be d iscussed.  
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M I N O R  G A N G L I O S I D E S  O F  B R A I N :  T H E I R  S T R U C T U R E S  
A N D  I N V O L V E M E N T  I N  N E U R O L O G I C A L  

D I S E A S E S  

R. Ledeen, K.  •alsman and M. Cabrera 

F o u r  m i n o r  gang l ios ides  h a v e  been isolated f r o m  n o r m a l  h u m a n  
b r a i n  by combina t ions  of column a n d  p r e p a r a t i v e  th in- layer  chroma-  
tographies .  Ca r bohyd r a t e  and  f a t t y  ac id  composi t ions  h a v e  been 
de te rmined ,  and  in some ins t ances  p e r i o d a t e / b o r o h y d r i d e  t r e a t m e n t  
has  e luc ida ted  the  o l igosacchar ide  bond ing  a r r a n g e m e n t .  Two  of the  
species lacked he xosa mine  and  con ta ined  glucose, galactose,  a n d  N A N A  
in mola r  r a t ios  of 1 : 1 : 1  and  1 : 1 : 2 ,  respect ive ly .  The  other  two h a d  
these composi t ions  p lus  one un i t  of N-ace ty lga lac tosamine .  N e u r a m i n -  
idase  r e moved  sial ic  ac id  in  all bu t  one of the compounds .  A n u m b e r  
of neurologica l  d iseases  a re  cha rac te r i zed  by e levated b r a i n  levels of 
one or  more  of these gangl ios ides .  Such  pa t t e rn  a l t e ra t ions  a re  be- 
coming  inc reas ing ly  useful  in d iagnos is .  

Ozone Research & Equipment  Corp. 
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A N  U N U S U A L  L I P I D  P R E S E N T  I N  E H R L I C H  A S C I T E S  
C E L L S  A N D  O T H E R  T U M O R S  

Fred  Snyder ,  ~hu -S ing  Cheng and  
Claude Piantados i  

Ear l i e r  work  by DiPaolo  and  co-workers [Proc.  Soc. Exp. Biol. 
Med. 113 6 8 - 7 0  ( 1 9 6 3 ) ]  demonst ra ted  by phase cont ras t  microscopy 
tha t  Ehr l i ch  ascites cells (EAC)  possess refract i le  l ipoid granules .  
These workers  noted tha t  the number  of g ranu les  in  each cell increased 
as the ascites tumor  cells grew in the pe r i toneum of the mouse. Our  
da ta  confirm their  observat ion  and  fu r the r  show tha t  Ehr l i ch  ascites 
cells g rown in  t issue cul ture  also develop increased numbers  of 
l ipoid granules  as the incuha t ion  per iod extends. 

Us ing  TLC, we have inves t iga ted  the l ip id  composit ion of EAC and 
solid ra t  tumors .  The l ipid composit ions of ascites cells g rown in  v ivo  
and inv i t ro  were s imilar .  Tr iglycer ides  and  sterol esters were found  
to be present  in  approximate ly  equal quan t i t i e s  w i th in  the cells; 
phospholipids,  cholesterol, and free fa t ty  acids were also found  in  the 
cells, but  to a lesser extent. The most  s igni f icant  observat ion was  
the occurrence of an u n k n o w n  spot (REX) on TLC direct ly above t h e  
t r iglycerides  from all EAC but  not in  the extracel lular  fluid.  The 
R~ of this  unknown class of l ip id  is  ident ica l  to tha t  of an  un- 
identif ied compound we have found  in  other tumors  [Walker-256 
( ra t ) ,  F i sher  ( ra t ) ,  spontaneous  ( r a t ) ,  and h u m a n ] .  The polar i ty  
of th is  compound ( R : X )  on TLC is s imi la r  to tha t  of a glyceryl 
ether diester, but  no defini t ive proof of s t ruc tu re  is avai lable  at this  
time. Saponif icat ion of R f X  does not  yield the free monoether  of 
glycerol. Al though  palmitic-1-14C acid and acetate-l-14C were incor- 
porated in  v ivo  into t r iglycer ides  and phospholipids,  none of the label 
was found in  the R f X  component  ei ther in  ra t  tumors  or EAC. 
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T H E  M E T A B O L I S M  O F  a - A L K O X Y  G L Y E E R Y L  
M O N O E T H E R S  I N  R A T  L I V E R  

R .  C. Pfleger, Claude Piantados i  and  F r e d  S n y d e r  

Data  £rom our laborator ies  have shown tha t  the l iver  is  the p r im a ry  
site for  the metabolism of alkoxy glyceryl monoethers [ J A O C S  42, 
462A ( 1 9 6 5 ) ] .  Con t inua t ion  of this  work  led us  to determine the 
quan t i ty  of in tac t  alkoxy ethers incorpora ted  into alkoxy ether phos- 
phat ides of the l iver.  Doubly labeled glyceryl ethers were a d m i n i s t e r e d  
to permi t  the calculat ion of the ra t io  of ether chain to glycerol. I n  
addit ion,  acetylat ion of the phosphol ip ids  wi th  acetic acid :acetic 
anhydr ide  (3 :2  v / v )  and subsequent  saponif icat ion wi th  1 N KOH 
(ethanolic)  was used to determine the or ig ina l  alkoxy ethers present .  

Born  in  v ivo  and in v i t ro  exper iments  were performed.  14C-and ~H- 
labeled chimyl and batyl  alcohols were admin i s te red  in t r avenous ly  to 
female ra ts  as synthet ic  fa t  emulsions.  Six hours  later  the an imals  
were etherized and  the l ivers  were per fused  wi th  sal ine before l ip id  
extract ion by a modified Folch procedure.  I n  the in  v i t ro  experiments,  
20 #g of the glyceryl ethers were incuba ted  wi th  l iver  slices (100 rag) 
in 1 ce Tyrode solut ion ( p i t  ~- 7.3) .  Af ter  va r ious  t ime per iods 
(0 .5 -5  hr)  the l ipids  were extracted and  thin- layer  ehromatograms 
and  zonal scans of these extracts  were used to determine the extent  
and type of metabolic products .  The in  v ivo  exper iments  confirmed 
earl ier  data  i nd i ca t ing  tha t  only a small  percentage ( ~ 4 % ) o f  the 
injected labeled glyceryl ethers remain  unreacted in  the l iver.  Most 
of the ac t iv i ty  ( 5 2 %  frmn the chimyl alcohol and 8 0 %  from the 
batyl  alcohol) was found in the phospholipids,  p r imar i l y  in  the phos- 
pha t idy l  choline fract ion.  Rad ioac t iv i ty  was  also found  in  the tri-  
glycerides ( 3 7 %  from the chimyi alcohol and 9 %  from the batyl  
alcohol) .  Long-chain alcohols, f a t ty  acids, diglycerides, and  glyceryl 
ether diesters contained less t han  1 8 %  of the total  l iver  radioact iv i ty .  
S imi la r  metabolic t r ans fo rma t ions  were observed in  vitro.  Acetolysis 
and saponificat ion revealed tha t  less t han  0 .7% of the ac t iv i ty  in the 
phospbat ides  in  all exper iments  was present  as alkoxy ethers. 

Since the 14C from the chimyl alcohol (y ie ld ing  pa lmi t ic  acid) is 
grea ter  in  the t r iglycer ides  than  tha t  f rom the batyl alcohol, and 
since the 14C from the batyl alcohol (y ie lding stearic  acid)  is grea ter  
in  the phosphol ipids  than  tha t  f rom the chimyl alcohol, i t  is apparen t  
tha t  the ra t  l iver  rap id ly  cleaves the ether l inkage and tha t  the fa t ty  
acid product  enters the free fa t ty  acid pool. 
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S T R A I N  D I F F E R E N C E S  I N  L I P I D  M E T A B O L I S M  
O F  R A T S  

A. I .  Fleischman,  H.  Yacowi t z  and M. L .  B i e r e n b a u m  

Confl ic t ing resul ts  have been repor ted on the effects of va r ious  
fats  on ra t  l ip id  metabolism. In  s tudy ing  possible mechanisms for 
the hypolipemic action of elevated levels of d ie tary  calcium, different  
r a t  s t r a ins  were employed. These exper iments  yielded s t ra in  dependent  
results.  

Male W i s t a r  S P F  and  male Hol tzman albino rats, 400 days old, 
were housed in cages ~nd fed a corn soya ra t ion  con ta in ing  18% added 
fat, cocoa but te r  or corn oil, and 2 %  added cholesterol for  21 days. 
Calcium levels were 0 . 0 8 %  and 1 .2%.  All diets  were isocaloric and 
iseni t rogenous .  

Weigh t  ga ins  were comparable in  both s t ra ins .  Fecal excretion 
was 2 3 %  lower in  the W i s t a r  S P F  than  in  the Hol tzman  under  
comparable conditions,  P ~ 0 . 0 I .  A s imi lar  effect was noted in fecal 
hile acids, P ~ 0 . 0 1 .  Serum total  l ipids  were 4 5 %  higher  in the 
W i s t a r  S P F  ra t  than  in the Holtzman,  P ~ 0 . 0 1 ,  except wi th  cocoa 
but ter  and 0 . 0 8 %  calcium. Serum cholesterol was s imi lar ly  2 4 %  
higher  in  the W i s t a r  S P F  ra t  under  all conditions,  P ~ 0 . 0 1 .  Serum 
phosphol ipids  were 2 3 %  lower on cocoa but te r  bu t  6 8 %  h igher  wi th  
corn oil in  the W i s t a r  S P F  ra t  than  in  the Hol tzman rat,  P ~ 0 . 0 1 .  
L ive r  total  l ipids  were 3 1 %  h igher  in  the W i s t a r  S P F  than  in  the 
Holtzman,  P ~ 0 . 0 1 .  

S igni f icant  in te rac t ions  were noted wi th  diet, s t r a in  and  calcium 
levels. Increased  die tary  calcium signif icant ly  lowered serum phos- 

phol ip id  in the Hol tzman  s t r a in  but  not  in  the W i s t a r  s t r a in  on cocoa 
butter .  Serum tr iglycer ides  were lowered by inc reas ing  die tary  
calcium wi th  both fa ts  in  the Hol tzman rat, P ~ 0 . 0 1 ,  but  not  in  the 
W i s t a r  S P F  ra t  wi th  corn oil. Calcium exhibited a s igni f icant  hypo- 
cholesterolemic response in both ra t  s t ra ins .  

These resul ts  emphasize the impor tance  of specifying s t ra ins  in  
repor t ing  l ip id  data  in  rats.  
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N U T R I T I O N A L  E F F E C T S  O F  S O M E  F R E S H  A N D  
M I L D L Y  O X I D I Z E D  A N I M A L  A N D  

V E G E T A B L E  F A T S  

H a n s  Kaun i t z ,  R u t h  El len  Johnson  and L e w i s  P e g u s  

W e a n l i n g  male albino ra ts  were fed purified, iodine-low diets con- 
t a i n i n g  3 0 %  casein and  2 0 %  of butter ,  lard,  corn oil, or soybean 
oil. These fats  were fed fresh and  af ter  40 hours  of aerat ion 
(1 l i t e r / m i n / g a l )  at  60C. Pa ramete r s  s tudied  inc luded :  we igh t ;  
food in t ake ;  su rv iva l  r a te ;  fa t ty  acid composit ions of t r iglycerides,  
cholesterol esters, and phosphol ip ids  of l iver,  heart ,  k idney ;  total  
cholesterol levels of serum and  t i s sues ;  and histology of t issues from 
all ra ts  sacrificed or dy ing  spontaneously.  Iod ine  deficiency was  
associated wi th  the occurrence of large, his tological ly abnormal  
thyro ids ;  the an imals  fed vegetable oils had s ignif icant ly  heavier  
thyroids  than  did  those fed an imal  fats.  Otherwise,  iedine  deficiency 
seemed to exert  only mi ld  effects. The fa t ty  acid composit ion of the 
d ie tary  fats  inf luenced those of the va r ious  l ip id  classes. The life 
span of the ra ts  fed fresh an imal  fats  was  s igni f icant ly  longer  t h a n  
tha t  of the ra ts  fed fresh vegetable oils. F ibros i s  of the hear t  muscle, 
k idney  disease, and  p u r u l e n t  lung  disease were the ma in  causes, of 
death, and  there were no appa ren t  differences among the groups.  
Neoplasms (except for  p i t u i t a r y  tumors )  occurred in  11 out  of 35 
ra ts  fed the bu t t e r  diets and only 9 t imes in  65 an imals  fed the 
other diets. The resul ts  of this  s tudy wil l  be compared wi th  those 
of our earl ier  s tudy  i n v o l v i n g  cottonseed oil, olive oil, beef fat, 
and chicken fat.  
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D I E T A R Y  I N F L U E N C E  O N  T H E  M O B I L I Z A T I O N  
O F  F A T  F R O M  A D I P O S E  T I S S U E :  

D. G. Therriaul t ,  M.  A.  M e h l m a n  and  P .  KiUian 

The l~revious d ie tary  h is tory  of male ra ts  of the Sprague-Dawley 
strain,  was  found to affect the mobil izat ion of fat  f rom adipose t i ssue  
d u r i n g  periods of s ta rva t ion .  

Ra t s  were ma in t a ined  on a h ighly  pur i f ied synthet ic  diet  or on the  
commercial  p u r i n a  chow ra t  diet. Measurement  of the l ip id  content  
of the epididymal  fa t  pads  before and after  a four-day period of 
s t a rva t ion  revealed tha t  those an imals  on a pur i f ied synthet ic  diet lost 
s ignif icant ly  less l ip id  f rom adipose t issue t han  did the ra ts  on 
p u r i n a  chow. There was also a corresponding decreased body weight  
loss d u r i n g  s t a rva t ion  of ra ts  fed the synthet ic  diet. 

Va ry ing  the composit ion of the synthet ic  diet  wi th  respect to protein,  
carbohydrate  or fat  had no effect on the decreased mobil izat ion of 
l ip id  adipose t issue d u r i n g  s ta rva t ion .  
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E F F E C T S  O F  D I E T A R Y  S A T U R A T E D  F A T T Y  A C I D S  
U P O N  F A T T Y  A C I D  C O M P O S I T I O N  OF 

R A T  L I V E R  L I P I D S  

H a n s  M o h r h a u e r  and R .  T. H o l m a n  

Groups  of wean l ing  ra ts  were fed a fat-free diet and  supplements  
of a constant  level of 0 . 5 %  of cal of linoleate. Addi t iona l  supplements  
of i n d i v i d u a l  sa tu ra ted  fa t ty  acids  C-4 to C-16 were fed in the 
form of the i r  t r ig lycer ides  at  1 0 %  of cal. The fa t ty  acid com- 
posi t ion of l iver  l ip ids  was  de termined by GLC. The conversion of 
l inoleate to a rachidonate  is  not  h indered  by the d ie ta ry  sa tu ra ted  
fa t ty  acids. The amount  of 2 0 : 3  w9 is s l ight ly lowered by even- 
numbered  sa tura ted  fa t ty  acids shorter  than  C-16, whereas i t  is  
s ignif icant ly  d imin ished  by C-5 and C-11 die tary  acids. The ad- 
min i s t r a t ion  of odd chain  fa t ty  acids gives rise to 15:0 ,  17:0 ,  17 :1  
and  19 :3  in l iver  l ipids  as identif ied by GLC and  mass spectrometry.  
These acids seem to subs t i tu te  for  2 0 : 3  w9. 
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S T U D I E S  O N  T H E  M E T A B O L I S M  O F  T R A N S  A C I D S  
I N  T H E  R A T .  I N T E R C O N V E R S I O N  O F  T R A N S - 9 ,  

C I S - 1 2 ,  T R A N S - 9 ,  T R A N S - 1 2 ,  C I S - 9 ,  T R A N S - 1 2 - ,  
A N D  C I S - 9 ,  C I S - 1 2 - O C T A D E C A D I E N O I C  

A C I D S  

E.  M. S tearns  and  O. S.  Pr i ve t t  

Studies  on the s t ruc tures  of fa t ty  acids obtained from the l ivers  
of male ra ts  of the Sprague-Dawley s t r a in  fed cis-9, cis-12, cis-9, 
trans-12-, trans-9, cis-12-, and  trans-9, trans-12-isomers of methyl 
octadecadienoate,  as the sole source of lipid, are reported.  

Animals  were fed a fat-free diet  supplemented wi th  the test  
substances in  a number  of experiments  which  were va r i ed  wi th  
regard  to both the du ra t ion  and amount  of the octadecadienoate isomers 
added to the diet. 

The fa t ty  acid composit ion of the l ivers  of the i n d i v i d u a l  an imals  
were determined by gas- l iquid chromatography  of the methyl esters. 
The s t ruc tures  of the fa t ty  acids were de termined on pooled samples  
by a combinat ion of s i lver  n i t r a t e  chromatography,  i n f r a red  spectral  
analysis  and reduct ive  ozonolysis, by a method which gives the specific 
posi t ions of the t rans  double bonds. 

The resul ts  indica te  tha t  for  in te rconvers ion  to h igher  polyun- 
sa tu ra ted  fa t ty  acids, a cis double bond is requi red  in  the 9 posi t ion.  
None of the acids con ta in ing  t rans  double bonds al leviated essential  
fa t ty  acid deficiency symptoms. 
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