
C o n f e c t i o n e r y  . . . .  : : 

eir Curr t: s a n  ::::: 
: / 

,:~ g 

It O. FEUGE,' Souther~llegiomal Rese~ch L a b o r ~ ,  New O r l e ~  I,oi/sillna 

. / :  

O F THE FAT PRODUCTS used by the confectionery indus- 
t r y - c o c o a  butter, milk fat, emulsifiers, shortenings 

and other varieties--confectionery fats, which by definition 
consist of hard butters other than cocoa butter, have been 
a focus of interest. Although cocoa butter is, of course, 
the fat  used in largest volume in manufacturing confections, 
confectionery fats, which are used in chocolate-type bar 
goods and confectionery coatings, offer the greatest poten- 
t ial  for expanded use. The U.S. Dept. of Commerce re- 
ports  that in 1962 the confectionery industry used approxi-  
mately 41 million lb oils and fats, excluding cocoa butter;  
confectionery fats probably constituted most of this total. 
In  another survey made in 1962, representatives of the 
industry estimated that  16 million lb cocoa butter-like fats  
were used in confectionery coatings alone. 

The potential market for confectionery f a t s - - in  fact, 
even an estinmte of the annual poundage-- is  implicit  in 
a study of the present market for cocoa butter. In  1962, 
639 million lb cocoa beans, which contain approx 50% fat,  
were imported. At present, however, cocoa butter is in a 
class by itself. Not only is it  a highly desirable product,  
but competition from other hard butters is restricted by 
government regulations. Fo r  a confection to be labeled 
"chocolate," it  must contain no fats other than cocoa butter 
and, depending on the type of chocolate, a small amt of 
milk fat. However, representatives of the confectionery in- 
dustry believe that if a really good cocoa butter-like fa t  is 
developed, the regulations governing labeling will be 
changed. In  the meantime, the market  for  chocolate-type 
products in which the use of cocoa butter-like fats is per- 
mitted can be expanded. 

The potential  poundage for confectionery fats can be 
estimated par t ia l ly  from disproportions inherent in the 
production of chocolate. Af ter  the roasted and cleaned 
cotyledons (nibs) of the cocoa bean are ground to make 
chocolate liquor, a portion of liquor is pressed to obtain 
cocoa butter and cocoa powder. The cocoa butter and the 
unpressed liquor are used almost entirely in the manufac- 
ture of chocolate. The cocoa powder (fat  content, 10-26%),  
something of  a byproduct, is marked at a price about one- 
third that of the butter. A coating chocolate contains ca. 
32% cocoa butter, including the fa t  in the liquor, and 5 -  
20 % of the nonfat components of the cocoa bean. Molding 
chocolate contains a somewhat lower amt of cocoa butter, 
ca. 25%. Obivously, in the production of chocolate there is 
a built-in shortage of cocoa butter. One individual well 

1 A laboratory of the So. Utiliz. Res. and Dev. Div., ARS, USDA. 

versed in manufacturing practices has estimated, therefore, 
that the potential market  in the U.S. for  a good cocoa 
butter-like fat  amounts to ca. 15% of the wt of the cocoa 
beans imported;  i.e., approx 100 million lb fa t /year .  

An additional aspect of the situation should be mentioned. 
The pressing of chocolate liquor to obtain cocoa butter and 
cocoa powder is claimed to impair  the chocolate flavor. The 
resulting cocoa powder makes confections and drinks which 
are considered inferior to those made with chocolate liquor. 
Availability of a good confectionery fa t  would obviate the 
need for  pressing chocolate liquor. 

Characterist ics Desired o f  a H a r d  Bu t t e r .  Because fat  
is the external phase which binds together the several in- 
gredients of chocolate and chocolate-type confections, the 
physical propert ies of the fa t  are of the utmost importance 
and to a large extent determine the quality and accepta- 
bility of the confection. Foremost among the physical 
propert ies desired of a hard butter are a melting point a 
few degrees below the temp of the human body (37.0C), a 
short melting range and brittleness and snap at  room temp 
(25.0C). Fa t s  which possess these propert ies  result in a 
hard, brittle candy which melts in the mouth with a pleas- 
ing, cooling sensation. 

Gloss and resistance to deterioration of surface texture 
are other desired characteristics. Gloss translates into a 
structure consisting mostly of hard, minute crystals of fat.  
The retention of gloss on storage and aging requires that 
unwanted polymorphic transformations in the fat  do not 
occur. During processing, the fat  m~st be readily con- 
vertible to relatively stable polymorphs and preferential ly 
to the thermodynamically stable polymorphs. Gloss reten- 
tion also requires that the fa t  contain the least possible amt 
of liquid phase at the storage temp. The presence of liquid 
undoubtedly causes some of the minute fat  crystals to dis- 
solve and redeposit in larger crystals. Temp cycling en- 
hances this recrystallization, and also promotes possible 
polymorphic changes. F a t  bloom, which is the term used 
to describe unwanted changes in surface texture, is of im- 
mediate economic importance to the manufacturing con- 
fectioner. Occasionally, fa t  bloom has prevented the sale of 
large lots of candy. 

Contraction sufficient for  release from a mold after  
solidification is another important  requirement of confec- 
tionery fats. Not only should the contraction be sufficient 
in degree, probably 1-2% in terms of  linear contraction, 
but it  also should occur prompt ly  on solidification. The need 

(Continued on page 26) 
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Plans Nearing Completion 
for Symposium on 

'QUANTITATIVE 
METHODOLOGY 
IN LIPID RESEARCH" 
Pennsylvania State University 

August 3-7, 1964 

Will  Supplant I%4 Annua l  Short Course 

Progress in lipid chemistry and the application of new 
knowledge and techniques to the many problems in lipid 
research have been so great in the past few years that it 
is difficult for the relative newcomer in the lipid field to 
properly appreciate and evaluate the status of this field. 
One of the most effective means by which the vast amount 
of information available can be brought before the research 
community is in the form of a symposium, carefully organ- 
ized to present the broad general scope of the advances in 
lipid chemistry and their t~pplications. Careful reviews 
and evaluations are necessary and quantitative methodology 
is particularly important. 

Sponsored  by E d u c a t i o n  Commit tee  

Through the efforts of the AOCS Education Committee, a 
Symposium on "Quantitative Methodology in Lipid Re- 
search" has been organized for August 3-7, 1964 at Penn- 
sylvania State University. This educational endeavor will 
supplant the annual Short Course. Arrangements for the 
Symposium are under the direction of George Rouser, Chair- 
man of the Organizing Committee; Noel Kuhrt, Chairman of 
the Education Committee; and Nicholas Pelick, Chairman 
for Local Arrangements. Chairman of the group sponsoring 
AOCS at Penn State is D. W. Shigley, Associate Professor 
of Biochemistry, College of Science. The Symposium will 
consist of a series of formal presentations with ample 
time for discussion. Applied Science Laboratories with 
their nearby facilities have arranged for those attending 
the Symposium to have access to their laboratories where 
many different types of apparatus utilized in lipid research 
will be available for examination and techniques can be 

"Old Main" at Penn State 

discussed. Most of the Symposium contributions will empha- 
size new findings. 

Will  F e a t u r e  Specific Problems and Techniques 

The program will feature quantitative methodology as 
applied to specific problems in lipid research. This means 
of presenting new methodology in lipid chemistry has been 
chosen because discussion of methods without discussing 
applications to specific problems is of limited value. The 
means presently being utilized for the quantitative isolation 
of various lipid classes will be described in discussions of 
the methods suitable for fractionation of lipids from brain, 
nerve, erythrocytes, plasma, plants, and skin. 

I t  is now apparent that the analysis of tissue lipids 
usually involves the composition of various biological mem- 
branes. A careful review of the lipid composition of sub- 
cellular particles, the myelin sheath, and the erythrocyte 
membrane will be presented and attempts to formulate 
quantitatively the structures of some of these biological 
membranes will be described. 

After isolation of lipid classes, fatty acid composition is 
frequently studied in detail. Those engaged in such studies 
will appreciate the thorough discussions of the means for 
determining fatty acid composition. This will include 
methods for the quantitative isolation of fatty acids and 
proof of structure with emphasis on methods for normal 
saturated and unsaturated and hydroxy acids. 

Recent advances in thin-layer chromatography, infrared 
spectroscopy, and gas-liquid chromatography have made 

(Continued on page 14) 
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A. V. Graci S . C .  Miksta 
Chairman Co-Chairman 

Next Stop Chicago! 
38th Fall  Meeting Committees  Forge Ahead 

The Pick-Congress Hotel in Chicago will be the site of 
the Fall Meeting of the American Oil Chemists' Society, 
Oct. 11-14, 1964. Early in February General Chairman 
Angelo Graci met with committee chairmen and hotel rep- 
resentatives to lay the ground work for a convention that 
will combine technical stinmlation with just  the right meas- 
ure of entertainment. Early in May is not too soon for you 
to start planning for Chicago. 

The Technical Program planned by R. A. Reiners is al- 
ready taking on an international aspect with papers sched- 
uled from several foreign countries. With 60% of the booths 
sold, there is every indication that the large gain in exhibits 
achieved last fall in Minneapolis will be equaled or exceeded 
in Chicago. Exhibits Chairman, D. P. Arndtsen, has placed 
the exhibits close to the areas used for meetings, social 
events and registration. Relaxation has not been forgotten. 
Mel Ott's entertainment program is set and the ladies can 
anticipate a special program tailored to their interests by 
Cecilia Gilmore. 

Deadl ine  for Tit les  and A b s t r a c t s - - J u l y  15 
The program committee under the able direction of R. A. 

Reiners, invites the submission of papers describing the 
technical activities of the membership. Manuscripts report- 
ing on such subjects as chemical reactions, analytical and 
physical properties, soaps and detergents, processing and 
utilization, general and instrumental analysis, biochemistry 
and nutrition, coatings and polymers, and general prop- 
erties of fats and oils will be welcomed. The receipt of 
title, author's name, speaker's name and a 100-300 word ab- 
stract well in advance of the July 15, 1964 deadline will be 
much appreciated. This information should be sent to: 
R. A. Reiners, Corn Products Co., Moffett Technical Center, 
Box 345, Argo, Illinois 60502. 

Plan . . . Schedule . . . Arrange . . . Prepare for Chicago 
in the fall! 

R. A. Reiners 
Technical Program 

M. L. Ott 
Entertainment  

J. C. Lamping, Jr. 
Registration 

Cecilia Gilmore 
Ladies' Program 

N. W. Ziels 
Treasurer 

A. A. Rodeghier 
Advisor 

D. P. Arndtsen R . J .  Buswell A.F.  Kapecki C . W .  Hoerr 
Exhibits  Publicity Advisor Advisor 
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�9 Rgort  on Fats and Oils 

Gladly the Cross 

T he speculator enters the market to risk money in hopes 
of profit. The hedger enters the market to avoid risking 

money. The speculator decision is an absolute one, i.e. 
no entry -= no risk. The hedge decision is not absolute, since 
there is risk either in or out. The absolute decision has 
been taken when the cash trade that requires the hedge is 
made. With the possible exceptions of futures short sales 
by deliverable warehouses in delivery markets versus de- 
livery qualities, or purchases of futures by cash market 
shorts who can apply any received grade on their short, all 
hedge positions entail some basis or spread risks. These 
arise because seldom will all elements of a cash market act 
precisely the same. The risks in difference for a short 
hedger or a long hedger increase roughly in proportion to 
a long list of factors. Among them are: 

1. Geographic distance from deliverable location if the 
item always was across or hes moved across the line that 
prevents back hauls into, or delivery on the futures 
market. Soybean oil in Ohio is not deliverable but soy- 
bean oil in Indiana is deliverable. This raises the possi- 
bility of oil in Ohio weakening independently of the 
board. This is much less likely for Indiana oil. But in 
general, geography holds, i.e. oil in Rotterdam could be 
under some conditions vastly weaker than futures, by a 
much larger amount than Ohio oil. 
2. Differences in quality or condition of manufacture. 
Sample grade beans change more versus #2  yellow than 
do #3 yellow; crude soybean oil changes less vers~s re- 
fined soybean oil than does crude soybean oil against bulk 
white margarine. 
3. Degree of substitutability in principal applications. 
Feed barley will change less sgainst corn than will feed 
barley versus malting barley. 
4. Time from harvest or peak production of either or 
both, if harvests or peak production periods are different. 
Spring wheat changes less against winter wheat in Janu- 
ary than it does in June or September. Corn oil changes 
less against cottonseed oil in March than in October. 
5. Disparities against normal or historical spread or 
basis relationships. 

What we are really saying is that basis and spread risks 
in a given hedge situation increase roughly in proportion 
to the elements or cross hedges or out-of-position hedges 
that are present. Out-of-position generally refers to geog- 
raphy and maybe also quality. A cross hedge is a position 
in the futures of one item, intended to offset a cash position 
in an entirely different item, i.e. short soybean meal versus 

Hedge I'd Bear 
an inventory of cottonseed meal. Both out-of-position and 
cross hedges are unavoidable because it is impossible to 
have a separate futures market for every commodity item 
in every location. The risks in out-of-position and cross 
hedges are accepted becsuse the risk in not hedging is 
frequently much greater than the risk in hedging. Firms 
whose business is such as to inherently require risk-taking, 
must make a constant succession of decisions as to which 
risks they will keep and which risks they will try to offset. 
To some it would seem that the decision is rather which 
risks to take and which ones to avoid completely. How- 
ever, it is not that simple. When a general wave of cattle 
feed bookings is taking place, a feed mixer must participate, 
i.e. go short the feed, even if he is very bullish on ingre- 
dients and a short position makes him very nervous. In  
most areas of the country, cottonseed moves in one rush; 
when it is gone there is no more. For every ton the seed 
processor turns down because he is bearish on seed and/or 
products, he has irrevocably forfeited running time. A 
flour miller may be very bearish on millfeeds but they can 
not be sold ahead in any volume. So for every bushel of 
wheat he has in the house he is indisputably long nearly 
20 lb of millfeeds. Obviously all of these people and many 
others have a marketing problem. For many, their attempt 
at a solution has involved a form of statistical and financial 
Russian Roulette. In  this game you keep your unhedged 
position precisely and exactly the same. The theory is the 
pain when you are shot (when the market goes against 
you) will be precisely and exactly offset by the feeling o f  
relief when you are not shot (when the market goes with 
you). Others just  dither along, arranging their accounting 
system so as to produce as little information as possible as 
to raw material costs, positions, risks, profits and losses on 
the theory that what the board of directors doesn't know 
won't hurt them or you. Another alternative is to try to 
accumulate as much market information and history as 
possible. This can at least set the stage for intelligent cross 
hedging when the situation calls for it, or total risk accep- 
tance when cross hedging is inappropriate. The key then 
is to try to determine when the former situation prevails, 
and when the latter. Market analysis, spread analysis, re- 
lationship analysis are the approaches used; the tools are 
imagination, time, historical prices and as much current 
market information as is available, plus a slide rule or 
alternatively a wife who is good at numbers. Sometime 
useful relationships are uncovered, sometimes not. Here are 
a couple of common hedge problems. Corn gluten feed and 

(Continued on page 64) 
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�9 Local Sectio  Ne s 

North Central Section 
C. W. Hoerr, AOCS Sec- 

retary, spoke to the North 
Central Section, Mar. 4, at 
the Builders' Club, Chicago, 
on the subject, "Quo Vadis." 
He graciously substituted for 
Executive Secretary C. H. 
Hauber, who was ill. 

Mr. Hoerr painted a tre- 
mendous inside picture of the 
Society, discussing problem 
areas m detail : especially 
budget and the Journal. He 
also clearly pictured the func- 
tions and aims of the Na- 
tional Program and Planning 

C. W. Hoerr Committee, and touched upon 
the subject of the Journal of 

Lipid Research; showed how (through the Committee on 
International Relations) AOCS was making efforts to 
promote the Society overseas--making closer contacts with 
the oils and fats people in those areas. 

Section Officers for 1964-65 were elected: Cecelia Gil- 
more, President; D. P. Arndtsen, Vice President; R. J. 
Evans, Secretary; Louise R. Morrow, Treasurer; H. M. 
Smith and R. J. Buswell, Members-at-Large. 

Final meeting of the year (Ladies' Night) is scheduled 
for May 6 at the Furniture Club, 666 N. Lake Shore Dr., 
so plan to bring your wife. Harry Volkman, local NBC 
Weatherman, will be the featured speaker. Get-together 
at 6 p.m.; dinner served at 6:45 p.m. Plan to be present. 

Deadline for Abstracts, 
Titles--July 15, 1964 

Early in May is not too soon to start planning to 
make Chicago your next stop! The Technical Pro- 
gram is already taking on an international aspect for 
the 38th Fall Meeting at the Pick-Congress Hotel, 
Chicago, Ill., Oct. 11-14, 1964. 

Sixty per cent of the Exhibit Space is already sold, 
and there is every indication that this important phase 
will equal or exceed that of Minneapolis. 

Relaxation has not been forgotten. The entertaimnent 
program and the special events for ladies promise to 
be tailored to your interests. 

Make your next stop Chicago ! 

BARROW.AGEE LABORATORIES,  INC. 
Analytical and Consulting Chemists 

and 
Testing Engineers 

Main Offices and Laboratories, MEMPHIS, TENNESSEE 
Other Laboratorles: Shreveport, La. Decatur, Ala. 

Greenville, Greenwood and Jackson, Miss. 
Chattanooga and Nashville,  T e n ~  

Little Reck, Ark .  

AOCS National Meetings 
1964--New Orleans, Roosevelt Hotel, April 19-22 

Chicago, Pick-Congress Hotel, October 11-14 

Meetings 

Deadline for Abstracts, T i t l e s ~ J u l y  15, 1964 
Deadline for submission of Abstracts and Titles of 
papers for presentation at the Chicago Meeting this 
Fall is July 15, 1964. 

1965--Houston, Shamrock-Hilton Hotel, April 25-28 
Cincinnati, Netherlands Hilton Hotel, October 11-13 

1966--Los Angeles, Statler Hilton Hotel, April 24-27 
Philadelphia, Bellevue-Stratford Hotel, October 4-6 

1967--New Orleans, Roosevelt Hotel, May 7-10 
Chicago 

1968~Memphis 
New York, Statler Hilton Hotel 

AOCS Section Meetings 
North Central--May 6, 1964, Furniture Club of Amer- 

ica, 666 No. Lake Shore Drive, Chicago, Ill. 
North East---June 2, 1964--Whyte's Restaurant, New 

York, N.Y. 
Southwest--May 14, 1964, at the Rodger Young Audi- 

torium, Los Angeles, Calif. 

Other Organizations 
April 16-18, 1964--2-Day Course on Evaluation and In- 

terpretation of Physical and Chemical Testing Methods, 
Kankakee, Ill., co-sponsored by The American Society 
for Quality Control and the Joliet Section of the Amer- 
ican Chemical Society. 

April 26-30, 1964---49th Annual Meeting, American As- 
sociation of Cereal Chemists, Royal York Hotel, To- 
ronto, Can. 

~May 20-23, 1964--Symposium on Modern Methods in 
the Analysis of Organic Compounds, Eindhoven, Hol- 
land. GItCd group of Analytical Chemists and the 
Section for Analytical Chemistry of the Royal Dutch 
Chemical Society. 

~'~June 1-4, 1964--6th Annual Symposium on New Coat- 
ings and New Coating Raw Materials, North Dakota 
State University, Fargo, N. D. 

June 10-12, 1964--42nd Congress of the International 
Association of Seed Crushers, Weisbaden, Germany. 

-*June 15-19, 1964 Gordon Research Conference on Lipid 
Metabolism, Kimball Union Academy, Meriden, N.H. 

June 21-26, 1964--American Society for Testing and 
Materials Annual Meeting, Conrad Hilton Hotel, Chi- 
cago, Ill. (Materials Testing Exhibit) 

Sept. 7-12, 1964--IV International Congress of Surface 
Activity, Brussels, Belgium. 

Oct. 12-18, 1964---First World Fat Congress, Hamburg, 
Germany. 

*Oct. 29-30, 1964--28th series of lectures on Coating Ma- 
terials and Pigments, Berlin, Germany. Royal Dutch 
Chemical Society. 

"Nov. 1964--lst International Congress of Agricultural 
and Food Industries in Tropical and Sub-Tropical 
Regions, Abidjan, Ivory Coast, Africa. 

~ Addition to previous calendar. 
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(Continued from page 6) 

it desirable to discuss these techniques thoroughly. 
Progress in the ehenfical synthesis of lipids has pro- 

gressed to the point where many useful and important 
substances can be prepared for very precise quantitative 
studies and the chemical synthesis of phospholipids and 
sphingolipids will be considered in detail. Whereas the 
lipid classes isolated from biological sources are ahnost 
invariably mixtures of many molecular species, the syn- 
thetic lipid chemist is now able to prepare individual 
molecular species containing a variety of saturated and/or 
unsaturated fatty acids. These methods will increasingly 
serve as the basis for the precise quantitative work of all 
types and particularly those areas where high purity and 
a precisely known structure are required, such as the film 
properties of lipids and quantitative chronmtographic and 
infrared methods. Methods presently available will be re- 
viewed and evaluated, and new approaches will be described. 

Studies of special functions of lipids require special 
techniques and are becoming increasing important. The 
problems encountered and the special methods that may 
be utilized in studies of special functions of lipids will be 
emphasized in discussions of the role of lipids in blood 
coagulation, the pharmacologically active acidic lipids (par- 
tieularly the prostaglandins that affect the contraction of 
smooth muscle), and the insect attractant lipids. These 
special functions have many important basic biological and 
practical implications. The difficulties involved in studying 
substances that are active in extremely small amounts and 
have unusual ehelnical structures will be apparent from 
these contributions. 

Newest  Literature To Be Reviewed 

A great deal of new information will be presented. The 
Symposium will feature careful reviews of the literature 
with evaluations of the best techniques available and ample 
time for discussion has been planned. Persons interested 
in lipid research are invited to attend the Symposium and 
urged to communicate their intentions at the earliest pos- 
sible time in order that the most appropriate facilities can 
be arranged. The Journal will keep you abreast of de- 
velopments. 

Make your desires known to George Rouser, City of 
Hope Medical Center, Department of Biochemistry, 1500 
E. Duarte Rd., Duarte, Calif. 

A list of speakers and titles of their presentations follows : 

AOCS Symposium Presentations 

" Q U A N T I T A T I V E  M E T H O D O L O G Y  I N  

LIPID R E S E A R C H "  

Pennsylvania State University 

University Park, Pa. 

Augus t  3-7, 1964 

C. F. Allen--"X-Ray Fluorescent Analysis of Lipids"; 
"Plant Lipids" 

Erich Baer--"Synthesis of Glycerol Phospholipids" 
Sune BergstrSm--"Chemical and Biological Properties of 

the Prostaglandins" 
James Berry--"Lipids of Intact Nevce and During Wal- 

lerian Degeneration" 
K. K. Carroll--"Diet and Fat ty Acid Composition of 

Lipids" 
D. Chapman--"Infrared Spectroscopy of Lipids" 
Sidney Fleischer--"Lipid Composition of Subeellular Par- 

ticles"; "Functions of Lipids in Mitochondria" 
R. S. Henly--"Preparative Gas Chronmtography in the 

Lipid Field" 
E. C. Horning--"Gas Chronmtography of Sterols" 

�9 Industr 7 Items 
E. F. DALY (1947) announces the organization of the 
North American Fibre Co., (of which he is president), with 
headqum~ers at 1060 Broad St., Newark, N. J. Vice pres- 
ident is E. J. Brinkmeyer (1963). 

E.F. Daly E.J .  Brinkmeyer 

Top management has a combined experience of 52 years 
in the liquid filtration field and in the manufacture of 
asbestos materials. The company will supply a complete 
line of filter media, consisting of blends of' asbestos with 
cellulosic and other filter nmterials, for use as a precoat 
or to supplement other aids. This high-grade filter media 
will be customer-compounded to each user's needs, supplied 
from local stocks in key industrial cities in easy-to-handle 
25-1b bags, or other sizes to fit customer's requirements. 

U~mN CAR~mE'S new biodegradable (soft) detergent alkyl- 
ate plant at Institute, W. Va., is now in commercial 
operation. Its rated capacity is 150 million pounds per 
year. Operated by their Olefins Div., the plant is supplying 
tank car quantities of Ucane Alkylate to contract customers. 

GIRDLEI~ COI~P., Louisville, Ky., has been awarded the con- 
tract for the Quaker Oats Co. package hydrogen plant to 
be built at Memphis, Tenn. I t  will supply 600,000 cu f t /day 
high purity hydrogen for the production of furfuryl alco- 
hol, tetrahydrofurfuryl alcohol, tetrahydrofuran, methyl- 
furan, methyltetrahydrofuran and gamma valerolactone. 

I)R~w CHE~nCAL CoRe., New York, N. Y., announces the 
acquisition of Vegetable Oil Products Co., Inc. A new 
corporation for its food-producing division, with head- 

(Continued on page 16) 

Martin Jacobso~" I so la t ion  and Characterization of In- 
sect Attractant Lipids" 

G. Kritchevsky--"Polymorphism and Infrared Spec- 
troscopy" 

A. Kuksis--"Gas-Liquid Chromatography of Glycerides 
and Bile Acids" 

Aaron Marcus--"Human Platelet Lipids and Their Rela- 
tionship to Blood Coagulation" 

Nieholas Nicolaides---"Fatty Acids of Skin Lipids" 
Nicholas Pelick--"Qualitative Thin-Layer Chromatography 

of Lipids" 
Orville Privett--"Quantitative Thin-Layer Chromatography 

of Lipids" 
N. S. Radiu--"Hydroxy Fatty Acids" 
George Rouser--"Human Brain Lipids : Normal and Patho- 

logical" 
Herman Sehlenk--"Proof of Structure of Fat ty Acids" 
John Showell--"Infrared Spectroscopy of Fat ty  Acids a n d  

Glycerides" 
D. Shapiro--"Chemical Synthesis of Cerebrosides and 

Sphingomyelins" 
F. A. Vandenheuvel--"Lipids in Biological Membranes" 
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Cottonseed Outlook Can Be Bright 
AOCS Members Active in Clinic 

The 13th Annual Cottonseed Processing Clinic, held in 
New Orleans recently, closed on a note of optimism. It 
is sponsored by The Mississippi Valley Oilseed Processors 
Assoc. and the So. Utiliz. Res. and Dev. Div., USDA. 

Cottonseed oil has been characterized as the best vege- 
table oil on the market by a research team investigating 
the relative values of these oils and of their saturated 
and polyunsaturated fat content. Tremendous strides have 
been made with regard to meal, both in improvement 
of quality and expansion of markets. Some West Coast 
firms are now selling 90% of their meals to the poultry 
trade. This should benefit the industry as a whole. These 
were some of the highlights of the dosing notes of R. A. 
Phelps (1960). Dr. Phelps also cited research and feeding 
tests conducted by C. M. Lyman (1945) on the feeding of 
meals with extremely high gossypol content to swine. 

In  his address of welcome, C.H.  Fisher (1951) stressed 
the role of all research and development in the U.S. today. 
A total of some $20 billion is being spent for these 
activities annually; and although only a small portion of 
this is spent for utilization research on ~grieultural com- 
modities, results have been significant. Additional funds 
have been appropriated this year by Congress to strengthen 
this program. However, it was pointed out that there 
is a necessity for new knowledge if industry is to keep 
pace with rapidly changing world conditions. 

In  outlining current research on cottonseed products 
being conducted by the Southern Div., I. A. Goldblatt 
(1952) told of several projects aimed at developing new 
uses--particularly industrial. Among these are the pro- 
duction of polymers from fatty acids, a project on the 
hydroboration of cottonseed oil, and the development of 
plasticizers. He also told the group that a fat emulsion 
believed suitable for intravenous feeding has been prepared 
from cottonseed oil, new uses are being found for aceto- 
glycerides, and that progress has been made toward develop- 
ment of a satisfactory cocoa butter-like fat. Investigation 
of the relation of gossypol to oil color is being continued, 
and several new projects having a direct bearing on the 
meal and oil industries have been initiated. 

H. L. E. Vix (1946) reported that the activated alumina 
bleaching process has reached a stage of development to 
where it has definite commercial potential for normal and 
off-color cottonseed oils, and that alumina suitable for the 
process is now commercially available at a price to make 
the process economically feasible. He also reported that 
improved cotton batting is now being evaluated by the 
automobile, furniture and bedding industries. Their in- 
creased use of this product would provide greater outlets 
for first-cut linters. He touched briefly on acetone-hexane- 
water extraction, later reported by E. A. Gastrock (1941), 
who also gave operational procedures for the process. I t  
is ready for commercial use, awaiting a sponsor. 

G. A. Harper  (1959) reviewing the recent conference 
on cottonseed protein concentrates, cited a prediction by 
H. L. Wilcke (1962) that the next big market for cotton- 
seed and other vegetable protein is for human nutrition. 
Cottonseed's share in this market will depend largely on 
the amount of research on its particular problems. 

G. A. Mann (1961) presented a paper on the amino 
acids of cottonseed protein, with particular reference to 
their response to heat. 

These are but a few of the highlights of the Clinic, where 
AOCS members actively participated. Charles Hay  (1952) 
was chairman for one session. Two o:~ the moderators were 
Dr. Phelps and A. C. Wamble (1943). 

Establ i shed 1904 

H O U S T O N  L A B O R A T O R I E S  
A n a l y t i c a l  and Consulting Chemists  

311 Chenevert Street P.O. Box 132 Houston I, Texas 

�9 New Members 
Active 

E. D. Bitner, Chemist, Northern Utilization Research 
Branch, Peoria, Ill. 

B. K. Blenkinship, Chief Chemist, Sehwarz Laboratories 
Inc., Mount Vernon, N. Y. 

D. G. Cornwell, Professor, Ohio State University, Colum- 
bus, Ohio. 

D. R. Erickson, Research Chemist, Swift & Company, 
Chicago, Ill. 

W. B. Fields, Chemist, Swift & Company, Hammond, Ind. 
J. T. Geoghegan, Chemist, Arizona Chemical Co., Stamford, 

Conn. 
R. C. Hatter, Edible Production Superintendent, Lever 

Brothers Co., Los Angeles, Calif. 
P. B. Hosmer, President, White & Hodges Inc., Lowell, 

Mass. 
Hideo Marumo, Chief Chemist, Lion Fat  & Oil Company 

Ltd., Tokyo, Japan. 
S. J. Niegowski, Assistant Director of Research, Welsbach 

Corp., Philadelphia, Pa. 
Asao Nishinmra, Research, Showa Sangyo K.K., Yokohama, 

Japan. 
Sadao 0hara, Chief of Research, Shown Sangyo K.K., 

Yokohama, Japan. 
M. L. Rosenthal, Vice-President, Robeco Chemicals Inc., 

New York, N.Y. 
Salvatore Ruggieri, Assistant, Institute of General Pathol- 

ogy, Florence, Italy. 
Masayasu Takao, Assistant Manager, Lion Fat  & Oil Co. 

Ltd., Tokyo, Japan. 
R. H. Thackery, Consultant, Russell Thaekery & Associates, 

Columbus, Ohio. 
Arthur D. F. Toy, Director of Research, Victor Chemical 

Div., Stauffer Chemical Co., Chicago Heights, Ill. 
Shigeru Uno, Section Head of Planning Dept., Lion Fat  & 

Oil Company Ltd., Tokyo, Japan. 
Laurentius van Dennen, Professor of Biochemistry, Lab- 

oratory of Organic Chemistry, Utrecht, Netherlands. 
Haruo Watanabe, Vice-Chief of Research, Showa Sangyo 

K.K., Yokohama, Japan. 
G. E. White, Chemist, Curtis & Tompkins, Ltd., San Fran- 

cisco, Calif. 
V. S. Whither, Biochemist, Public Health Service, Com- 

municable Disease Center, Atlanta, Ga. 
Crastes de Paulet, Professor, Institute of Biology, Faculty 

of Medicine, Herault, France. 

Individual Associates 

P. D. Mills, Assistant Plant Manager, Desoto Chemical and 
Coatings Inc., Orange, Calif. 

Corporation Associates 

M & M Enterprises Inc., C. A. Murray, Manager and Presi- 
dent of Savannah Laboratory, Savannah, Ga. 

[nalustry I t ems . . .  
(Continued from page 14) 

quarters in Wilmington, Calif., will be known as Drew 
Foods Corp. 

FOSTER D. S~Etm, I~r New York, N. Y., has announced 
the formal incorporation of Foster D. Snell de Venezuela, 
S. A., where laboratory facilities at Caracas have been in 
actual use since early last year. These analytical labora- 
tories, originally active in the field of fats and oils, will 
extend their activities in the near future to include controls 
for manufacturing and quality, as well as fine chemical 
preparation. 

STEPAN CHEMICAL CO., Northfleld, Calif., has announced 
its entry into the field of fermentation chemistry, through 
the acquisition of Bzura Chemical Co., Inc., and its sub- 
sidiary, Bzura, Inc., New Jersey manufacturers of citric 
acid, maleic acid and fumaa:ic acid. These newly acquired 
facilities will be in production before the end of the year. 
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The Rendering Industry. Versatile Materials 
Open New Fields of Industrial Application 
DEAN SPECHT, Executive Director, National Renderers Association, Chicago, Illinois 

S INCE WORLD WAR II, America's output of inedible ani- 
mal fats and proteins has grown at a prodigious rate. 

Its annual volume is now nearly double that of 1947 and 
almost four times the yearly average of the late 1930s. 

And it's going to keep right on growing. 
Beef slaughter alone is expected to rise by an additional 

half million head each year for the next five years . . . an 
increase of ten percent by 1967. Similar increases also can 
be expected for hogs, sheep, chickens and turkeys as the 
world's growing population and rising living standards 
demand more and more meat products of every type. 
Obviously, this will have a great effect on nearly every 

lecithin produced world-wide 
thin in KONTRO assemblies 

Package assemblies include a K o n t r o  tapered th in-f i lm 
d rye r  for  water  r e m o v a l . . ,  and a K o n t r o  scraped-surface 
cooler. Feed and p roduc t  p u m p s . . ,  vacuum s y s t e m . . .  
and ins t ruments  also in the package. H i g h  qua l i ty  leci thin 
p roduced  con t inuous ly  to low mois ture  contents  in 
approximate ly  one minute .  

�9 Sizes for handling from one hundred ~e*otio. between woter r 
to several thousand pounds per hour ..d ,~162176 

of  KONTRO.Dr ied Lec i th i .  

�9 Feed rates can be greatly decreased ~.o 
wi th  equal quality ~176 .Ts ~'~,, 

i 

�9 Unusually high unit capacities ~ .so 
.2S 

�9 Horizontally mounted on one floor, :~ o 
requir ing minimum space 24 26 2~ 3o 

Vacuum - Inches Hg 
�9 Quick start-ups and shut-dawns 

Write for complete information, giving production requirements 

A MEMBER OF ARTISAN INDUSTRIES 

KOl iTBO 
THE K O N T R O  C O M P A N Y ,  INC .  

P E T E R S H A M ,  M A S S A C H U S E T T S ,  0 1 3 6 6  * Te l .  A r e a  c o d e  6 1 7 -  7 2 4 - 3 2 0 2  

facet of the fats and oils industry. 
Prior to the 1930s, the usage of inedible tallows and 

greases was almost unvarying for nearly 100 years. Tallows 
were saponified to form soaps for the cleaning, laundry and 
detergent industries. Tallows and fatty acids were used 
to make candles, cosmetics and textile processing aids. 
Heavy metal salts or soaps were used as lubricating grease 
bases or lubricating adjuncts. Stearic acids were used in 
rubber compounding, in the manufacture of buffing com- 
pounds, as a mold release agent and for the manufacture 
of a few esters. 

The big market for tallow, though, was the soap industry, 
which was by far the largest consumer 
and literally dominated the market. 

At the end of World War  II,  about 
4 billion pounds of soap were produced 
in the United States each year . . . and 
tallow was its main ingredient. But 
then synthetic detergents moved in and 
practically took over. As a result, 
soap production plummeted to a level 
of slightly more than I billion pounds 
a y e a r . . ,  and took tallow usage right 
down with it. 

Research Stimulates New 
Uses--Markets 

The rendering industry, reeling from 
this one-two punch of a drastically 
increasing supply of raw materials 
and a steadily decreasing market for 
their end products, lost no time in 
launching a research program designed 
to discover and develop new uses for 
the animal by-products which were 
threatening to glut the market. Through 
their mutual organization, the Na- 
tional Renderers Assoc., they have 
made great strides in accomplishing 
this objective. 
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�9 New Literature 
JARRELL-AsH Co. now has available a 16-page technical 
catalog (No. 82-000) describing their Half-Meter Scanning 
Spectrometer for application in ultraviolet, visible and 
near infrared wavelength regions. Also described is their 
Model 84-000 Evaeuable Double-Beam Spectrophotometer 
for work as low as 1t00 A and as high as 2.5 microns. 
(26 Farwell St., Newtonville 60, Mass.) 

ANALABS, INC. has recently published a handy booklet, 
"Guide to Stationary Phases for Gas Chromatography." 
Besides listing more than 200 references, indexed according 
to the materials separated, it lists brief notes about the 
separation, such as stationary phase used, the temperature 
and the solid support. (P.O. Box 5215, Hamden, Conn. 
06518) 

U.S. PEROXYGE~ CORP. now has available descriptive tech- 
nical material (Nonseparating Paste Literature) on 11 
organic peroxide catalysts in nonseparating paste formu- 
lations, covering a range of products, including benzoyl 
peroxide in various percentages, eyelohexanone peroxide, 
lauroyl peroxide and numerous combinations. Requests for 
literature should state molding methods used. (850 Morton 
Ave., Richmond, Calif.) 

PACKARD I~ST~U~ENT CO., I~c.  has issued a 12-page bro- 
chure on gas chromatography systems. Bulletin 1015 de- 
scribes the various instruments and components made by 
them that make up a complete system--enabling the user 
to m~ke this system tailored to meet his individual needs. 
(Box 428, La Grange, Ill.) 

F & M SClE~TIVlC CORP. now has available a special issue 
devoted to biochemical applications of gas chromatography. 
"Facts & Methods for Scientific Research," u 4, No. 3 
reviews applications and techniques for the biomedical re- 
searcher and analyst from 1959 to the present. Major 
emphasis is placed on work accomplished during 1963. 
I t  is authored by C. C. Sweeley, Dept. of Biochemistry and 
Nutrition, University of Pittsburgh's Graduate School of 
Public tIeMth--recognized authority in this field. The 
reference section contains 150 published articles, in addi- 
tion to many recent investigations of interest. (Route 41 
and Starr Rd., AvondMe, Pa. 19311) 

CusToM SCIENTIFIC INSTRUMENTS , I~C. has published a 
new catalog (No. 64) containing illustrations and descrip- 
tions of 88 testers or equipment manufactured as standard 
products. Custom-built equipment is also stressed. (Kearny, 
N. J.) 

A~N~AL REPORT 1962-1963, Division of Dairy Research, 
Commonwealth Scientific and Industrial Research, Aus- 
tralia, is now available. I t  contains department reports, 
staff and a list of manuscripts published. (Melbourne 1963) 

THE FRENOtt OIL MILL MACHINERY CO. has announced 
publication of two new product bulletins. Solvent Ex- 
traction (08-10-DG) is available either in Spanish or 
English; it describes their equipment for use in processing 
oil-bearing seeds and nuts, as well as the extraction of 
solubles from solids. Stationary Basket Extractor (08-45- 
B) explains the function of this equipment through use 
of cut-away photos and flow charts. The latter (only 
in English) is punched for catalog binding. (Piqua, Ohio) 

SCIENTIFIC GLASS APFARATUS C0 v I ~ c .  announces a new 
edition of "What's New for the Labora tory ' - -52  in the 
series. I t  features over 35 new items, including a "DSS" 
Series Gas Chromatograph by Micro-Tek~ an I-R Moisture 
Analyzer, a plastic and rubber valve for manifold freeze- 
drying procedures, and a new line of freeze-dryers that 
cut operation time in half. (Bloomfield, N .J . )  

CITr C~EMIOAL CORP. now has available a mammoth 
chemical catalog designed to serve all industry. I t  describes 
over 30,000 chemical listings together with prices for 
containers in both large and small quantities, cross indexed 

N E X T  S T O P  C H I C A G O ' !  

Deadline for Abstracts, Titles~July 15, 1964 

With the New Orleans Spring Meeting well past the 
stage of cuhninating in one of the most outstanding 
Annum Meetings in the history of AOCS, all eyes 
are now focused on Chicago--site of the 38th Fall 
Meeting, Oct. 11-14, 1964. Plans have been in the 
making for many months. See page 8. 

for easy reference. (Catalog Dept., 132 W. 22nd St., 
New York 11, N.Y.) 

SAWELL PUBLICATIONS LTD. has just released their 1964 
edition of "Paint Trade Mannual of Raw Materials & 
Plant," listing over 3,000 items and more than 800 sources 
of supply for those engaged in the paint and printing 
ink fields. Tables dealing with resins have been revised 
to cover 84 pages, with details from all over the world. 
Here is a fully indexed (385 p.) reference, with maximum 
information in the most accessible form. (4, Ludgate Cir- 
cus, London, E.C.4., England) 

TI:iE SOCIET~'~ ITALIANA PER LO STUDIO DELLA SOSTANZE 
GaASSE has published papers presented at the 6th Italian 
Symposium on The Study of Fat ty Substances held at 
Arezzo, October 1962. Copies may be obtained for 2,000 
lire each. (Via Lauro 3, Milano, Italy) 

WILKENS INSTRU~IENT & RESEARCtt, INC. announces its 
new Gas Chromatography Catalog which includes the 
latest Aerograph Moduline instruments: Dual-column 1520 
Series with choice of temperature programmer, Dual-column 
200 Series with choice of temperature programmer, and 
Single-column 660 Series with choice of detectors pro- 
grammers. (P.O. Box 313, Walnut Creek, Calif. 94597) 

Pressure Reaction Apparatus 

P A R R  S e r i e s  4 6 0 0  

For bench-seal, 

tions in 1 or : 

stirrer-type bol 

pressures to 

psig, and ter 

t~ures to 350 ~ 

Provides internal stirrer, pressure gage, thermowell, 
safety rupture disk and convenient fittings for (a) 
introducing gas, (b) removing liquid samples, and 
(c) releasing gas without interrupting agitator or 
heater. Available in T316 stainless steel, also in 
seven other corrosion-resistant metals and alloys. In- 
ternal cooling coils and glass liners can be supplied. 

Ask for latest issue of Specification 4500 

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

211 Fifty-Third St. Moline, Illinois 
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YOU CAN SO--- 
SEPARATE COMPLEX LIPIDS' 

or 
saturated and unsaturated isomers 2 

in one hour wi th  

-PRE-COATED- 

THIN-LAYER PLATES 
(1 reverse phase coatings) 
(2 silver nitrate impregnated silica coating) 

Do It With 

jrom 

Custom Service Chemicals, Inc. 
. . . .  Guaranteed to arrive intact and 
give constantly reproducible results. 

FOR Routine Separations, select from a wide variety of 
custom adsorbents; plus 14 stock coatings including: 

silica G alumina G cellulose MN 300 
silica GF alumina GF (CaSO~ Binder un- 
silica H Kieselguhr less spec[fiad} 

(Reverse phase coatings are silica G and silicone) 

Cost of Stock Coatings 250 Microns Thick 
Each Each Each 

Size 100-1000 %000-5000 over 5000 
i" x 3" $0.so 90.40 90.35 
2" x 3" 0.55 0.45 0.40 
2" x 8" 0.b0 0.50 0.45 

Reverse phase add 90.10 each 
Silver Nitrate plates~2"xS"~$1.2S each 

Limited Reverse Phase S p e c i a l ~  

36 ,  2"  x 8" p l a t e s ~ $ 2 2 . 0 0  

FULL INFORMATION ON REQUEST 

Custom Service Chemicals, Inc. 
P.O.  Box 566, Wilmington, Del. 

OLympia 6.0597 (Code 302) 

(you can so) 

6th Annual Symposium on 
New Coatings and New 
Coating Raw Materials 

The Polymers and Coatings Department of North Dakota 
State University is sponsoring the 6th Annual Symposium 
on New Coatings and New Coating Raw Materials, June 
14,  1964, in Fargo, N. D. 

The meeting will be held in the ballromn of Memorial 
Union; housing will be assigned in dormitories, hotels and 
motels. Food service will be available at Memorial Union. 
Registration fee is $30.00. A rdsum~ of the program 
follows : 

Symposium on High Temperature 
and Space-Related Coatings and Polymers 

1. Equilibrium Between Molecules in Inorganic Polymer 
Systems. J. R. Van Wazer, Monsanto Chemical Co. 

2. The Role of Organic Coatings in Spacecraft Design. 
J. E. Cowling, Naval Research Laboratory. 

3. Comparison of the Effects of Ultraviolet l~adiation on 
Optical Properties of Several Thermal-Control Surfaces. 
R. A. Jewell, National Aeronautics and Space Administra- 
tion. 

4. The Mechanism of Polystyrene Decomposiiton. L .A.  
Wall, National Bureau of Standards. 

Panel Discussion. 

General Papers 
5. The Effect of Solvents Retention on the Properties of 

Poly (Methylmethacrylate) Films. D. R. Hays, General 
Motors Corp. 

6. Photochemical Degradation of Wood. M. A. Kalnins, 
Forest Products Laboratory, USDA. 

7. Vinyl-Cydic-Acetals and Their Air Drying Properties. 
Seymore Hochberg, E. I. duPont de Nemours and Co., Inc. 

8. Relationship of cis and trans Isomers to the Properties 
of Drying Oils. A. E. Rheineck and D. D. Zimmerman, 
NDSU. 

9. Gelkotes: What the Paint Industry Contributed to 
the Plastics Industry. E. B. Euchner, Glidden Co. 

10. Polyurethanes. M. E. Bailey, Allied Chemical Corp. 
11. The Theory of Organosols. R. M. Fitch, NDSU. 
12. 0rganosols for Metal Finishes. W. H. MeKnight, 

Union Carbide Corp. 
13. Post Forming Coated Metals. J. W. Baker, Butler 

Manufacturing Co. 
14. Polyethylene as a Paint Additive. A. E. Rheineck and 

D. Falaas, NDSU. 
15. Water-Resistant, Intumescent, Fire-Retardant Coat- 

ings. E. T. Rayner, USDA. 
16. Linear Phenol-Formaldehyde Model Polymers. R .H .  

Paterson, NDSU. 
17. Crosslinking Vinyl Condensation Polymers. F. T. 

Kochler, National Starch and Chemical Corp. 
18. A New Functional Polymeric Suspension. C. F. 

Feldman, Jack Hurst and H. D. Anspon, Spencer Chemical 
Co. 

19. The Principles and Effect of Ultra High Temperature 
Curing. D. F. Koeneeke, Enjay Laboratories. 

SPECIAL OFFER ON JAOCS INDEXES 

The JAOCS New Decennial Index is the most modern 
compilation of technical references in the field of fats 
and oils and their assorted disciplines. The 1953-1962 
CUMULATIVE INDEX is now available from your 
AOCS Office for $5.00. 

8PF.OIAL OFFER: Order both Decennial Index 
(1953-1962) and 35-Year Index (1917-1952). Here's 
a $1020 value---but you pay only $8.00 for both. 
Order Now ! 
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�9 Names in the Nears 

R. P. Brandau W . E .  Thompson 

W. E. Thompson (1961) has been elected vice president, 
research and development, for Archer Daniels Midland Co. 
He will be responsible for agricultural and chemical re- 
search, new product development, technical services and 
corporate engineering. He has served as director of research 
for ADM at the Thomas L. Daniels Research Center, 
Bloomington, Minn., since joining the firm in 1961. 

H. B. Hayes (1961) has accepted a position as senior 
biochemist in Eli Lilly and Company's antibiotic purifica- 
tion development department, to work on the development 
of new and improved processes for their manufacture. 

R. P. Brandau (1963) has been appointed technical 
service director for The Richardson Co., Melrose Park, Ill. 
He had formerly served as director of laboratories for 
Krystall Chemical Corp., owned by Richardson. 

R. W. Matlack, of George D. Wetherill & Co., Phila- 
delphia, Pa., has been appointed Executive Secretary of the 
Federation of Societies for Paint Technology. He will also 
carry the responsibility of Manager of the Paint Industries' 
Show and Editor of Official Digest, monthly journal of 
paint technology and engineering. 

H. T. Iveson (1944) has been promoted to Product Man- 
ager for Central Soya'.s Chicago-based Chemurgy Div. He 
will be responsible for internal management of new and 
existing products in the line. Prior to his promotion, he 
served as Manager of Lecithin Products. 

C. tI .  Hauber, AOCS Executive Secretary, was rushed 
to the DuPage County Hospital, Ehnhurst, Ill., at midnight 
Feb. 29, and an emergency appendectomy was performed 
the next morning. As the Journal goes to press, he is 
recuperating nicely and expects to be back at his desk 
in the near future. 

H . T .  Iveson R . W .  Matlack 
- 

�9 Obituary 
C. A. Gerardi (1955), Secretary of the AOCS NE Sec- 

tion and member of the joint AOCS-ASTM Committee on 
Soap Analysis, passed away March 2 after an illness of 
several weeks. He had been associated with Colgate-Palm- 
olive Co. Research Center, New Brunswick, N. J. 

�9 New Products 
COnEMAN INSTRUMENTS~ IXC.~ Maywood, IIL, announces an 
automated nitrogen analyzer, designed for use with un- 
usually large samples. Model 29A Nitrogen Analyzer I I  
may be used for determination of total nitrogen content of 
industrial and biological materials, organic and inorganic 
compounds. I t  yields results corresponding to theory within 
• 0.2% nitrogen, with complete cycle requiring only 12 
minutes. 

MICRO-TEK INSTRUI~IENTS, INC v Baton Rouge, La., has just 
released the second number in the series of research line 
of gas chromatographs. GC 2500R also has a cmnpanion 
model (GC 2000MR), provided with all-glass systems and 
a glass capillary introduction device for the bioanalytical 
research field. 

E. I-I. SARGENT • Co., Chicago, Ill., is now offering a new 
look and versatility in laboratory recorders for gas chro- 
matographs. Model SR features: electrically switched 
3-speed chart drive; full range attenuation; and elimina- 
tion of undesirable A. C. signals. 

MACROSONICS CORP., Carteret, N. J., recently introduced a 
2-megacycle immersible transducer for continuous produc- 
tion of dense sub-micronic aerosols. When immersed at 
proper height into a liquid, Type A-2000 creates a dry fog 
whose droplets are uniform and smaller than 1 micron. 
Average diameter of these droplets is about 1.4 microns. 
A small generator driving the equipment gives the possi- 
bility of producing between 75 and 250 cc aerosol per hour, 
using water and methanol. 

PACKARD INSTRUMENT CO., INC., LaGrange, Ill., is now 
producing and marketing a Computer-Memory Unit with 
1024 and 4096 memory channels, under license from Inter- 
technique of France. Its capability gives the scientist and 
researcher almost unlimited flexibility and capacity in 
multiparameter analysis work. 

MILTON ROY CO., St. Petersburg, Fla., has developed two 
automatic industrial titrators for continuous or repetitive 
titration analysis of process streams. Both Titronie(')R 
and Titronie C may be used solely for monitoring process 
streams or monitoring and controlling the concentration of 
their substances. 
ARMOUR INDUSTRIAL CHEMICAL CO., Chicago Ill., has in- 
troduced a series of amine oxides which will be marketed 
under the Aromax trade name: three methy]ated alkyl- 
amine oxides and three ethoxylated alkylamine oxides, 
The latter represents a new group of commercially avail- 
able compounds, their major market expected in the area 
of detergents and shampoos because of their optimum 
biodegradability. 
CORNING GLASS WORKS, Coming, N.Y., has introduced 
a moderately priced, high sensitive laboratory pH meter 
with advanced glass electrode design. Model 12 marks 
Corning's entry into the analytical instrument field. 

BROOKS INSTRUMENT CO., I~C., Hatfleld, Pa., now has 
available a line of positive displacement meters capable 
of highly precise, continuous metering of extremely cor- 
rosive fluids such as sulfuric, hydrochloric and nitric acids. 
The Oval Super Acid-Proof Meter flows as low as 0.5 GPM 
with an accuracy of 99.5%, produced in a variety of 
materials and sizes. 

W~.  AINSWORTK & SON, INC., Denver, Colo., has added 
a new model to its line of one-pan balances. The simplified 
design of Magni-Grad Type 21 provides a compact, space- 
saving unit--knob-operated, built-in weights and signals to 
facilitate weighing. 

CEN~AL SCl~.~TIFlC CO., Chicago, Ill., has introduced a 
cylindrical vacuum oven designed to be used for a variety 
of tasks requiring a combination of vacuum and constant 
temperature heat---especially useful for research, indus- 
trial or educational operations that require accelerated 
drying operations or drying of materials that decompose 
under normal atmosphere. 
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OLD HAND? 

NEW HAND? 

Veterans of the margarine industry know and newcomers 
soon learn that vitamin A fortification can be the easiest 
part of the business. Stable, unsurpassable MYVAPAC~C| 
Vitamin A comes in batch-size cans. The labels can be 
color coded to keep things straight in your plant. We pro- 
vide fast shipment and prompt help with incorporation 
problems. 

All you do is get in touch with Distillation Products 
Industries, Rochester, N. Y. 14603. Sales offices: New 
York and Chicago ~ Distributors: West Coast--W. M. 
Gillies, Inc. ; in Canada--Distillation Products Industries 
Division of Canadian Kodak Sales Limited, Toronto. 

Distillation Products Industries 
is a division of 

Eastman Kodak Company 

24 

1st International Congress of 
Agricultural and Food Industries in 
Tropical and Sub-Tropical Regions 

The 1st International Congress of Agricultural and 
Food Industries of the Tropical and Sub-Tropical zones 
will meet at Abidjan, Ivory Coast, Africa in November 
1964, under the high patronage of I~is Excellency M. 
Houphouet-Boigny, President of Ivory Coast. 

The program will cover the study of the means for 
developing the transformation, preservation and distribu- 
tion of local agricultural products--within the framework 
of a plan for general expansion of African countries. The 
task of scientifically and materially organizing this Con- 
gress was assigned to the International Commission of 
Agricultural Industries and the Permanent International 
Office of Analytical Chemisty, together with the Society 
for the Study and Development of Industry, Agriculture 
and Commerce. The latter society is engaged by their 
gove~zlment in a permanent research mission. 

Papers will be presented at the Congress in French, 
English, Spanish or German, and are categorized under 
the following: Research, technology and industrialization; 
problems of marketing, distribution and transportation; 
teaching, research and training; and consequences of in- 
dustrialization. 

Further information may be obtained from: Secretary 
of the Congress, 18, Avenue de Villars, Paris VII, France. 

U. S. Government Grants for 
Latin America Exchange Program 

University Lecturing and Advanced Research grants 
are now being offered by the U.S. Government, under 
P.L. 87-256, The Fulbright-Hays Act, on a com- 
petitive basis for participation in a program with 
Latin America. This extends for the academic year 
of March through November in 1965. 

Requirements are: U.S. citizenship. For Lecturers, 
a minimum of one year of college teaching experience; 
for Research, a doctoral degree or recognized pro- 
fessional standing; a knowledge of the language of 
the host country. 

Program announcements are available, and prefer- 
ence will be given to applications received by May 
15, 1964. For application forms and additional 
information, write to: Committee on International 
Exchange of Persons, Conference Board of Associ- 
ated Research Councils, 2101 Constitution Ave., Wash- 
ington, D.C. 20418. 

Glycerine Production Down 
According to the U. S. Department of Commerce, pro- 

duction of crude glycerine (including synthetic) for the 
month of January was 28.3 million lb, down 0.7 million lb 
from December, but up 5.8 million lb from January last 
year. 

At the end of January, producers' stocks of crude and 
refined glycerine totalled 38.5 million lb, down 2.2 million lb 
from the end of December, and down 17.3 million Ib from 
January 1963. 

J A N U A R Y  
(Mil l ion lb) 

PRELI~CIINARY 

F a c t o r y  p roduc t ion  P r o d u c e r s '  s tocks 

Glycer ine  % C h a n g e  v/v C h a n g e  
100 % bas i s  J a n .  f r o m  E n d  of f r o m  

1964 Dec,  1963 J a n .  1964  Dec. 1963 

Crude  28,3 * - -2 .4  16.2 - -12 .4  
Rofined, 

all g r a d e s  29.1 - -3 .0  22.3 -~- 0.5 

38,5 - -  5.4 

* I n c l u d e s  synthebic g lycer ine .  
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56 VISCOSITY 
MEASUREMENT 
RANGES ! 

B R O O K F I E L D  
The  mos t  versatile v i scometer  
i n  the  world,  at l owes t  
p r i ce  in  its field! 

Upgrade! Update! The 8-speed Brook- 
field Viscometer will give your lab a 
valuable capability dimension. Measure 
the viscosity or consistency of any fluid, 
at the flick of a switch. Extremes in vis- 
cosity, temperature or corrosion pre- 
sent no problem. You obtain accurate 

�9 readings in seconds with materials hav- 
ing viscosity of from 1 to 64 million 
centipoises. Anyone can do it, in the 
laboratory or in the plant! 

If you currently have a single-speed, or 
4-speed Brookfield ask about convert- 
ing it or trading it in for a new 8-speed 
model. 

GET THE F A C T S !  
N e w  ca ta log  y o u r s  for  the  risking. 

WORLD'S STANDARD FOR 
VISCOSITY MEASUREMENT-CONTROL 

/3roo l 'eld 
ENGINEERING LABORATORIES, INC. 
STOUGHTON 13, MASSACHUSETTS 

See us at National Packaging 
Exposition... Booth 4236 

Confectionery _Fats... 
(Continued from page 4) 

for this property is obvious when shell 
goods and molded bars are being manu- 
factured on automatic machinery. As 
will be shown later, contraction is a 
function of the types and proportions 
of the various triglycerides in the fat. 

A confectionery fat should be com- 
patible with other fats with which it 
might be used; i.e., mixing one with 
the other should not result in signifi- 
cant depression of the melting point 
or a large increase in the amt of liquid 
phase. Although standards cannot be 
set here, the melting point depression 
should probably be less than a degree 
centigrade and the increase in liquid 
content only a few per cent. 

Relative impermeability of a fat 
to moisture has been claimed to be 
desirable for some purposes; e.g., to 
prevent loss of wt or to keep the soft 
centers of chocolate pieces from shrink- 
ing and cracking the coating. 

R e s i s t a n c e  to oxidative rancidity 
usually is not mentioned as a desirable 
characteristic because virtually all of 
the hard butters being marketed are 
resistant to such rancidity and norm- 
ally do not present a problem on long 
storage. However, one should not ex- 
pect confectionery fats containing siza- 
ble proportions of linoleoyl groups or 
very large proportions of monoun- 
saturated acid groups to be entirely 
satisfactory. A final requirement which 
should be met if a confectionery fat 
is to be readily accepted by the in- 
dustry is that the fat resemble cocoa 
butter closely in both its virtues and 
faults. Over a period of many years 
the manufacture of chocolate has been 
built around the unique properties of 
cocoa b u t t e r ;  enrobers, tempering 
kettles and cooling tunnels have been 
built and operated to cope with the 
special problems it presents. Persuad- 
ing a large, well-established industry, 
and probably the consumer also, to 
adapt to a new fat having different 
properties will be difficult. 

Under these conditions it is pertinent 
that the composition and properties of 
cocoa butter be examined more closely. 
The types and approximate mole per- 
centages of the fatty acids occurring 
as triglycerides in cocoa butter are 
as follows: oleic, 37.3; stearic, 34.4; 
palmitic, 26.2; and linoleic, 2.1. The 
triglycerides are of the following types 
and approximate percentages: 

Mole, % 

Trisaturated 3 
Oleodipalmitin 4 
2-Oleopalmitostearin 57 
2-Oleodistearin 22 
Pahnitodiolein 7 
Stearodiolein 6 
Triolein 1 

Cocoa butter is unique in that it 
contains about 83% monounsaturated 
triglycerides. The two major com- 
ponents (2-oleopalmitostearin and 2- 

oleod[stearin) are present in such pro- 
portions that they form practically a 
eutectic mixture. Such a mixture be- 
haves on dilatometric examination al- 
most as a single compound. 

The two major triglyeerides of cocoa 
butter exhibit the same polymorphic 
behavior. Each has four distinct melt- 
ing points, and ease of transfornmtion 
from one melting point to the next 
higher is ca. equal for corresponding 
polymorphs. The sudden and dramatic 
contraction on .solidification of prop- 
erly seeded cocoa butter has been traced 
to the transformation of the next-to- 
highest melting polymorphs to the 
highest melting. Under the most fa- 
vorable conditions linear contraction is 
ca. 2%. 

Confectionery Fats from Lauric Acid 
Oils. Palm kernel stearine, palm kernel 
oil and coconut oil, the latter two 
usually after modification, have been 
used for many years in the confec- 
tionery industry and in general are 
good and desirable products. They 
have in common a low iodine value 
(usually below 10 for coconut oil and 
below 15 for pahn kernel oils), which 
implies good resistance to oxidation. 
Their content of 40-50% lauric acid 
is conducive to a short melting range 
and a m p  below 37C. Also, the oils 
are generally very light in color. 

A palm kernel stearine made by 
fractionating palm kernel oil usually 
has a mp between 32 and 34C. The 
beginning of visible melting occurs 
1.5-3 degrees below the point of com- 
plete melting. Content of solid fat 
at 20C usually is slightly above 80%. 

Coconut oil melts at ca. 24.5C (76F). 
Although this is below the temp usually 
desired for a confectionery fat, it 
permits tailoring the oil for specific 
uses through hydrogenation. Commer- 
cial oils usually are hydrogenated to 
mp of 33.3, 37.8, and 43.3C (92, 100, 
and l l 0 F ) .  The completely hydro- 
genated oil has a m p  of ca. 43.3C 
(110F). To obtain fats with higher 
melting points, the oil may be frac- 
tionated prior to hydrogenation, or 
other fats can be added to the hydro- 
genated oil. 

The modified coconut oils are valua- 
ble for manufacturing chocolate-type 
products for summer use. At summer 
temp in most sections of the country, 
cocoa butter melts to a large extent 
and becomes soft. 

Confectionery fats derived from the 
laurie acid oils do have some disad- 
vantages. They are relatively incom- 
patible with cocoa butter, which is 
usually present in confections because 
cocoa powder contains from 10-26% 
fat. A palm kernel stearine having ca. 
the same melting point and liquid 
content as cocoa butter, 33.2C and 
20% liquid at 20C, has been found to 
yield with cocoa butter a 1:1 mixture 
melting at 29.0C and containing 30% 
liquid at 20C. 

I f  the lauric acid oils in confections 
undergo a slight hydrolysis, a sharp, 
soapy flavor results. Also, when such 
confections are eaten, a burning sensa- 

(Continued on page 30) 

2 6  J-. A~[. OIL CHEMISTS' SO(},, APRIL 1964 (VoL. 41) 



Safe Handling of LP-Gas 
R. R. WELLINGTON, Skelly Oil Company, Kansas City, Missouri 

I N ANY RELATIVELY NEW industry, it takes time to develop 
safe operating procedures and safe working habits, par- 

ticulalqy when the growth is as phenomenal as that of the 
liquefied petroleum gas (LP-Gas) industry. LP-Gas is a 
general term applied to light petroleum hydrocarbon frac- 
tions containing such compounds as propane, iso-butane 
and n-butane. Among the new uses of" LP-Gas are heat 
treating, tractor fuel, weed burning, crop flaming and a 
host of other industrial applications. 

Most full-time gas men learn how to handle LP-Gas 
safely; others with less contact have not been properly 
trained or instructed. 

Industrial users of LP-Gas should have the following 
questions answered to their satisfaction: 

1) How much effort must we expend to have a safe 
plant operation? 

2) Can we afford to have an unsafe p lan t - -or  an acci- 
dent ? 

Before answering these questions, let us review some of 
the physical properties of the product which have forced 
the development of safety standards. 

1) The product is flammable. Thus, it must be stored 
away from sources of ignition. These include smoking, 
electrical sparks, open fires, etc. 

2) The product has a vapor pressure of 108 lb at 60F 
and can have a 200-1b pressure at 100F. Storage con- 
tainers must be built to Interstate Commerce Commission 
Regulations or the American Society of Mechanical Engi- 
neers Code for Unfired Pressure Vessels. They nmst be 
protected with safety relief valves against excessive pres- 
ure. 

3) One ft ~ liquid propane produces ca. 268 ft ~ vapor. 
Thus, relief valves must always conmmnicate with the 
vapor space. 

4) Liquid propane expands ca. 1% for each 6F. Con- 
sequently, containers cannot be filled completely. 

5) The lower limit of flamnmbility is 2.5%; the upper 
is 9.6%. This is one of the extremely desirable features of 
this product as it limits the chance of accidental ignition. 

6) Specific gravity of the gas (air = 1) at 60F is 1.54. 
This is one of the less desirable properties we must recog- 
nize in planning installations, gas-consuming equipment 
and in locating storage. All LP-Gas containers should be 
purged to elinfinate excessive pressures in the container and 
to elinfinate the possibility of relief' valves functioning pre- 
maturely. 

A yardstick for the safe handling of LP-Gas can best 
be outlined as follows: 

I. Odorizing LP-Gases: All liquid petroleum gases shall 
be effectively odorized by an approved agent of such 
character as to indicate positively, by distinct odor, 
the presence of gas down to concn in air of not over 
one-fifth the lower limit of flammability. Odoriza- 
tion, however, is not required if harmful in the use 
or further processing of the liquefied petroleum gas, 
or if  odorization will serve no useful purpose as a 
warning agent in such use of further processing. 
The lower liufits of the more commonly used LP- 
Gases are : 

Propane - -  2.15% 
Butane - -  1.55% 

These figures represent volunletric percentages of gas 
in gas-air mixtures. 
The odorization requirement in various standards shall 
be considered to be met by the use of 1.0 lb ethyl 
mercaptan; 1.0 lb thiophane or 1.4 lb amyl mer- 
eaptan/10,000 gal LP-Gas. However, this listing" of 
odorants and qualities shall not exclude the use of 

1 Presented at the AOCS Meeting in Minneapolis, 1963. 

other odorants that meet the odorization requirements 
of the standards. 

II .  Approval of Installation Plans: I t  is important to 
have installation plans of plants consisting of over 
2,000 gal water capacity approved by the city or 
county, if necessary, and by the State before con- 
struction begins. 

I I I .  General Specifications: To comply with regulations, 
it is necessary to use: 

A. Extra heavy pipe with threaded connections for 
pressure over 125 lb. 

B. Cast iron fittings are not permissible. Fittings 
should be designed for a rain of 250 lb psig if the 
operating pressures are over 125 lb psig. 

C. Pumps, hose and other equipment should be de- 
signed for LP-Gas. 

D. There must be adequate relief valves in both con- 
tainer and piping. 

E. Containers used for LP-Gas either must comply 
with the Interstate Commerce Commission or the 
American Society of Mechanical Engineers Unfired 
Pressure Vessel Code. 

F. Containers should be installed in accordance with 
the standards as follows: 
1. Cylinder Systems--Location of Containers and 

Regulating Equipment : 
a. Containers shall not be buried below ground. 

However, this shall not prohibit the installa- 
tion in a compartment or recess below grade 
level, such as niche in a slope or terrace wall 
which is used for no other purpose, provid- 
ing the container and regulating equipment 
are not in contact with the ground and the 
compartment or recess is drained and ven- 
tilated horizontally to the outside air from 
its lowest level, with the outlet at least three 
ft away from any building opening which is 
below the level of such outlet. Except as 
provided in the standards, the discharge from 
safety relief devices shall be located not less 
than three ft horizontally away from any 
building opening which is below the level of 
such discharge, shall not terminate beneath 
any building unless such space is well ven- 
tilated to the outside and is not enclosed on 
more than two sides. 

b. Containers shall be set upon firm foundation 
or otherwise firmly secured; the possible 
effect on the outlet piping of settling shall 
be guarded against by a flexible connection 
or special fitting. 

2. Systems Utilizing Containers Other than ICC: 
a. Each individual container shall be located 

with respect to nearest important building 
or group of buildings or line of adjoining 
property which may be built on in accordance 
with Table I. 

b. No containers shall be stacked one above the 
other while installed for use. 

c. In cases of bulk storage in heavily populated 
or congested areas, the authority having juris- 
diction shall determine restrictions of indi- 
vidual tank capacity, total storage, and dis- 
tance to line of adjoining property which 

(Continued on page 41) 
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New from Delmar... 

Hydrogenators for 
synthesis, analysis 
Brown 2 hydrogenation units provide 
simple, automatic hydrogenation at 
atmospheric pressures and tempera- 
tures. Two types are now available: 

�9 The Brown 2 Hydrogenator  is a prep- 
aration unit for synthesizing 1 to 
1000 grams of material. It  can also 
be used for studies of catalysis and 
hydrogenation rates. 

�9 The Brown 2 Hydro-Analyzer  is an 
analytical unit for determination of 
unsaturation in organic compounds. 
As little as 0.0002 mole of unsat- 
urat ion may be analyzed routinely 
with better than 1% accuracy. 

Both units provide in situ generation of 
catalysts for hydrogenation, avoiding 
the hazards ordinarily involved in add- 
ing these highly active catalysts to or- 
ganic solvents. 

After  catalyst formation, the units gen- 
erate hydrogen for the hydrogenation 
reaction. N o  hydrogen cylinders, gas 
burets or pressure vessels are necessary. 

Write for Delmar's Hydrogenator and 
Hydro-Analyzer Bulletins B-20H & 

B-21H 

�9 
SCIENTIFIG LABORATORIES, tNr 
317 MADISON ST., MAYWOOD, ILL. 

A SUBSIDIARY OF COLEMAN INSTRUMENTS, INC. 

Co, /ec t /o .ery  Fat  . 
(Continued from page 26) 

tion is produced in the throat. Lauric 
acid oils also are subject to "ketone" 
rancidity, which is produced by the 
action of certain micro-organisms in 
the presence of moisture and nitroge- 
nous nutrients. 

Another disadvantage of the laurie 
acid oils is their price. Coconut oil is 
no longer the cheap product it  was 
years ago; its cost now is above that 
os competitive domestic oils. 

C o n f e c t i o n e r y  Fats from Oleic- 
Palmitic-Stearic Acid Oils. Probably 
the best confectionery fats will be 
prepared from oils and fats contain- 
ing the same fat ty acid groups found 
in cocoa butter. Many individuals have 
been working over a long period of 
years toward such a development, but 
until recently no techniques for  con- 
ducting the necessary processing opera- 
tions economically on a large scale 
had been devised. Research and de- 
velopment work in this area still is 
not complete. 

H y d r o g e n a t i o n ,  the widely used 
process for  converting a liquid oil 
into a plastic fat, is by itself inade- 
quate for making a good confectionery 
fat. During hydrogenation large pro- 
portions of positional and geometrical 
isomers of the oleoyl group are formed, 
and their triglycerides have a wide 
range of melting points. Furthermore, 
hydrogenation is essentially a random 
reaction with respect to the reduction 
of a given type of unsaturated acid 
group, and sufficiently large propor-  
tions of monounsaturated triglycerides 
cannot be obtained by present methods 
of operation. 

Within the last few years, one oil 
processor has used a new approach to 
preparing a confectionery fa t  by way 
of hydrogenation. From compositional 
data on the fat  it  appears that a do- 
mestic oil is hydrogenated under highly 
selective conditions to obtain a large 
proport ion of iso-oleic acid groups and 
that  the hydrogenated oil is frac- 
tionated to obtain a cocoa butter-like 
product which has the desired melting 
point  and is rich in iso-oleic acid 
groups. I t  is claimed that  this cocoa 
butter-like fa t  has good compatibility 
with cocoa butter. The claim has merit 
from a physical-chemical standpoint. 
Iso-oleic acid group.s in the trans-con- 
figuration not only resemble stearoyl 
groups in shape and length but also 
form relatively high-melting glycerides. 
The two groups, one in the confec- 
tionery fa t  and the other in cocoa 
butter, should be more or less equiva- 
lent, and some mixed crystal forma- 
tion should be expected when the two 
fats are mixed. 

At  least one oil processor has used 
the fractional crystallization of a na- 
tural  oil to solve the problem of making 
a confectionery fa t  of the type under 
discussion. Pahn oil is fractionally 
crystallized from a solvent to obtain 
relatively coned oleodipalmitin. This 

fraction is either used as such, or a 
small portion of illip6 butter is 
added to raise the melting point. 

At  the So. Utiliz. Res. and Dev. Div., 
a relatively good cocoa butter-like fa t  
has been prepared on a pi lot-plant  
scale from olive oil and completely 
hydrogenated cottonseed oil. The two 
products are randomly interesterified 
and a monounsaturated triglyceride 
fraction is isolated by fractional crys- 
tallization from solvents. This frac- 
tion not only contains Mzable propor-  
tions of the triglycerides found in cocoa 
butter but also has similar melting 
characteristics, evident from the fol- 
lowing data 

Liquid content, % 

Tempera- Cocoa Experi-  
tare, ~ C. butter mental fat  

15 6.8 
20 10.8 6.{) 
25 16.7 10.7 
30 36.1 19.3 
35 100.0 96.3 
36.1 100.0 

The experimental fa t  did not con- 
tract as cocoa butter did on solidifica- 
tion. This deficiency was attributed 
to the presence of a large proport ion 
of 1-oleodisaturated glycerides which 
convert rapidly to their highest melt- 
ing polymorphs during solidification. 
Hence, contraction by polymorphic 
transformation after  solidification, as 
in cocoa butter, cannot occur. 

Currently, work at the So. Utiliz. 
Res. and Dev. Div. is directed toward 
prepar ing cocoa butter-like fats by 
the direct esterification of the diglycer- 
ides of palmitic and stearic acids with 
oleic acid. Reaction conditions have 
been found for  producing high yields 
of oleodisaturated glycerides. 

Propytene Glycol Esters. Several in- 
vestigators concerned with the develop- 
ment of confectionery fats have sug- 
gested that another good solution to 
the problem would be preparat ion of 
fa t ty  products having most of the 
desired physical properties but con- 
sisting of compounds quite different 
from those found in ordinary fats  and 
oils. At  least three groups have con- 
ducted experiments with the fat ty  acid 
esters of propylene glycol. Because 
propylene glycol has only two hydroxyl 
groups, the variety of compounds pos- 
sible with a given mixture of fa t ty  
acids is less than that with glycerol; 
this characteristic should result in a 
melting range shorter than that  of the 
glycerides. The esterification of pro- 
pylene glycol with a mixture of oleic, 
palmitic and stearic acids in which 
the oleic acid content ranges between 
ca. 10 and 20% is claimed to yield a 
product having the melting point, 
brittleness and mold release propert ies 
expected of a cocoa butter-like fat. 

Summary and Conclusions. One can 
predict that the production and ase os 
confectionery fats will expand. A po- 

(Continued on page 63) 

3 0  J. AH. OIL CHEMISTS' Sot., APlCII~ 1964 (VoL. 41) 



Gordon Research Conference 
on Lipid Metabolism June 15-19 

Heading the list of 50 international conferences on de- 
velopments in the mo.st active areas of basic research in 
Lipid Metabolism, scheduled for June 15-19, 1964, at 
Kimball Union Academy, Meriden, N. It .  David Kritch- 
evesky (1959) is Chairman; Daniel Steinberg (1955) Vice- 
Chairman. 

The complete program of conferences will continue 
through Sept. 4, with each meeting devoted exclusively to 
a single subject and lasting for one week. They will be 
held at five locations in New Hampshire:  New London 
(Colby Junior  College); New Hampton (New Hampton 
School) ; Meriden (Kimball Union Academy) ; Tilton (Til- 
ton School) ; and Andover (Proctor Academy). 

Founded 33 years ago, and originally only two in number, 
these Conferences are designed to promote the creative 
interchange of ideas and communications among research 
leaders in various scientific disciplines and in different sci- 
entific environments--academic, government and industrial. 

We list below the complete Lipid Metabolism program, 
including speakers and titles. The cmnplete schedule and 
attendance application forms may be obtained from W. G. 
Parks, Director, Gordon Research Conferences, University 
of Rhode Island, Kingston, R.I. 

LIPID METABOLISM 

15-19 June 1964 
Kimball Union Academy 
Meriden, New Hampshire 

15 June 

A. D. Bangham. Physical Structure and Behavior of Lipids 
and Lipid Enzymes. 

J. A. C]ements. The Role of Surface Active Lipids in Pul- 
monary Function. 

F. A. Vandenheuvel. Structure of Myelin. 
A. N. Davison. Some Aspects of Brain Lipid Metabolism. 

15 June 

N. S. Radin. The 2-Hydroxy Fatty Acids of Brain. 
A. Fulco and J. F. Mead. The Metabolism of Long Chain 

a-Hydroxy Acids. 
J. A. Olson. The Metabolism of fl-Carotene and Retinol. 
F. Chevallier. Turnover of Cholesterol in the Rat. 

17 June 

J. D. Wilson. Cholesterol Metabolism in the Isotopic Steady 
State in the Rat. 

E. H. Ahrens, Jr. Sterol Balances in Man. 
D. S. Goodman. Recent Studies on the Metabolism of Cho- 

lesterol Esters. 
L. I. Gidez, P. S. Roheim, S. Switzer, H. A. Eder. Origin 

and Role of Plasma Cholesterol Esters. 
J. A. Glomset. Recent Studies of the Plasma Cholesterol 

Esterificatlon Reaction of Sperry. 

18 June 

a. N. Johnston. Recent Developments in Intestinal Absorp- 
tion of :Fats. 

R. J. Havel. Transport and Metabolism of Triglycerides in 
Blood Plasma. 

K. Fo]kers. New Aspects of Research on Coenzyme Q. 
General Discussion Session. 

19 June 

M. tIeimberg. Effects of Hormones, Diet and Drugs on 
Hepatic Triglyceride Metabolism. 

P. D. Klein. Uses and Consequences of Dual Tracer Experi- 
ments in Lipid Metabolism. 

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

Chemis t s  

1111 Flora St. P.O. Box 1163 Columbia, S.C. 

Roche Beta Carotene 
puts rich, golden yellow 

in your popcorn oil 

�9 . . . o . ~ 1 7 6 1 7 6  �9 . ~ 1 7 6  ~ 1 7 6  

�9 o . , o . o . . . . . . . o . o . o o . . o . ~  �9 . . . . . o o o . . ~  

and more sales appeal in the popcorn 

Rich, golden yellow. That 's the best way to describe 
corn popped in Beta Carotene colored oil. Roche Beta 
Carotene is also pure, safe, and stable. And its color 
resists the severe heat conditions encountered during 
popcorn processing. 

Get all the facts. Call Industry Manager Fine Chemi- 
cals Division, Hoffmann-La Roche Inc., Nutley, N.J.  

Beta Carotene 
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A B S T R A C T S  ABSTRACTORS:J.G. Endres, J. Iavicoli, 

K. Kitsuta, F. A. Kummerow, C. C. Litchfield, Gladys Macy, Louise R. Morrow, E. G. Perkins, and T. H. Smouse 

�9 F a t s  a n d  O i l s  
FORMATION OF VOLATILE COMPONENTS DURING THE AUTOXIDA- 
TION OV LIPIDS. J .  Hrd l i eka  and  J .  Pokorny  ( Ins t .  Chem. Tech.,  
P r a g u e ) .  Papers Inst. Chem. Teeh. Prague 5, 161-9 (1962) .  
Stearic,  oleic, erucic and  linoleic acids  were oxidized a t  180C 
and  volat i le  carbonyl  compounds  were s epa ra t ed  as 2,4-dinitro- 
pheny lhydrazones  by  pape r  ch roma tography ,  employ ing  a 3 : 1  
water - i sopropanol  solvent  sys tem.  The me t hod  gave  good sepa- 
ra t ion  and  reproducibi l i ty .  Ind iv idua l  carbonyl  compounds  
were ident i f ied by  compar ison  of  R~ va lues  and  spect ra l  absorp-  
t ion  data .  The volat i le  carbonyl  compounds  f o r m e d  du r ing  
oxida t ion  consis t  mos t ly  of  s a t u r a t e d  and  m o n o u n s a t u r a t e d  
a ldehydes ,  the i r  re la t ive propor t ions  va ry i ng  wi th  the  in i t ia l  
degree  of  unsa tu ra t i on .  The to ta l  a m o u n t  of  earbonyl  com- 
pounds  was  h ighes t  for  s tear ic  and  oleic acids,  p robab ly  be- 
cause the  a ldehydes  f rom erucic acid are  less easi ly volat i l ized 
and  those  f rom ]inoleic t end  to polymerize.  The average  num-  
ber  o f  C a toms  of  the  a ldehydes  f o r m e d  is  app rox ima te ly  t he  
same for  h igh  as  for  low t empe ra t u r e  oxidat ion  b u t  a h igher  
p ropor t ion  of u n s a t u r a t e d  a ldehydes  is f o r m e d  a t  the  h ighe r  
t empera tu res .  O~fly very  small  a m o u n t s  of  ke tones  and  di 
carbonyls  are formed.  

THE EFFECT OF PROTEIDIC I~ATERIALS ON THE AUTOXIDATION O'F 
FATTY ACIDS AND THEIR DERIVATIVES. J .  Pokorny ,  H. Dani~kova 
and  G. J an i cek  ( Ins t .  Chem. Tech.,  P r a g u e ) .  Papers Inst. 
Chem. Teeh. Prague 5, 153-9 (1962) .  Glycerides,  e thyl  es ters  
and  f ree  f a t t y  ac ids  f r om oils con ta in ing  dienoie, t r ienoic  and  
up  to hexaenoic  acids  as the  mos t  u n s a t u r a t e d  acids  are  rap id ly  
autoxidized  even a t  room t e m p e r a t u r e  when  mixed  wi th  a 
prote idic  pas t e  such as is ob ta ined  by  t r e a t i n g  hide p a r i n g s  
wi th  l ime and  hydrochlor ic  acid. A p a r t  of  the  ox ida t ion  
products ,  p robabIy  hydroperoxides ,  reac t s  wi th  the  prote id ic  
ma te r i a l  wi th  f o r m a t i o n  of  p roduc t s  insoluble  in non-polar  
solvents.  The  ex ten t  o f  au tox ida t ion  and  the  p ropor t ions  of  
ind iv idua l  t ypes  of  end  p rodue t s  (soluble in l i gh t  pe t ro leum 
f rac t ions ,  soluble only a f t e r  hydro lys i s  ~nd insoluble)  depend  
on the  s t ruc tu re  of  the  mos t  u n s a t u r a t e d  componen t s  present ,  
on the  I.V. and  on the  type  of  s t a r t i n g  ma te r i a l  u sed  (glycer-  
ides, f ree  f a t t y  acids  or  e thyl  e s t e r s ) .  

ALKALI TREATMENT AND COUNTERCURRENT WASHING OF VEGE- 
TABLE OILS WITH THE PODBIELNIAK EXTRACTOR. b .  S. Queirolo 
(Belo t t i  Co., Milan,  I t a l y ) .  Riv. Ital. Sostanze Grasse, Sympos.  
I ssue  1952, 161-2.  A descr ip t ion  is g iven of  the  ope ra t i ng  
pe r fo rmance  of the  Podb ie ln iak  extractor .  

SPECTROPHOTOMETRIC STUDIES O,N RANCID OLIVE OILS. B. Fo re s t l  
( F a t s  and  Oils Exp.  Stat . ,  Ca tan ia ,  I t a l y ) .  l~iv. Ital. Sostanze 
Grasse, Sympos.  I ssue  1952, 165-8. The  spee t rophotomet r ic  
curves  of  the  volati le subs t ances  s t r ipped  f r o m  olive oil samples  
of  var ious  degrees  of  r anc id i ty  exhibi t  two m a x i m a :  one a t  
225 m#  and  one a t  280 m~. The  first  m a x i m u m  is  a t t r i b u t e d  
to u n s a t u r a t e d  carbonyls  and  the  second to e i ther  s a t u r a t e d  or 
u n s a t u r a t e d ,  non -con juga t ed  carbonyls .  A direct  re la t ionsh ip  
ex is t s  be tween the  opt ical  dens i ty  a t  225 and  280 m~ and  the  
organolep t ic  r anc id i ty  of  the  oil. 

THE FITELSON REACTION AND OLIVE OIL ADULTERATION. A. Chin- 
demi  e$ al. (Prov.  Chem. Lab. ,  Terni ,  I t a l y ) .  ~iv. Ital. Sos- 
tanze Grasse 40, 473-81 (1963).  The F i t e l son  chromat ic  reac- 
t ion ha s  been used  in  the  pa s t  to de te rmine  adu l t e ra t ion  o f  
olive oil by  teaseed  oil, b u t  i t s  accuracy  ha s  o f t en  been ques- 
t ioned.  I t  is confirmed t h a t  con t ami na t i ons  of  20% or more  
t easeed  oil can be  detected by  th is  method ,  a l t hough  an accura te  
quan t i t a t ive  m e a s u r e m e n t  of  t easeed  oil level i s  no t  possible.  
S t r ic t  adherence  to the  r ecommended  exper imen ta l  procedure  
is  essent ial .  The chromat ic  reac t ion  becomes s t ronger  when 
p e r f o r m e d  on the  unsaponi f iab le  f rac t ion ,  however the  o i l ' s  
age and  s t a t e  of  ox ida t ion  con t r ibu te  to make  i t  weaker.  

STUDIES ON THE FITELSON I~EACTION FOR OLIVE OIL. M. u  
ado and  A. u  (Univ .  of  Sassar i ,  I t a l y ) .  l~iv. Ital. Sos- 
tanze Grasse, Sympos.  I s sue  1962, 3 9 4 4 .  The va l id i ty  of  the  
F i t e l son  reac t ion  for  the  qua l i t a t ive  ident i f ica t ion of  teaseed  
oil in  olive oil was confirmed for  levels of  1 0 - 1 5 %  or more  
teaseed  oil. I n  the  f ew cases  where  genuine  olive oil g ives  a 
posi t ive F i t e l son  reac t ion  there  appea r s  to be a corre la t ion  wi th  
a l a te  h a r v e s t i n g  of  the  olives, a f t e r  the  win te r  season is  over. 
The  F i t e l son  reac t ion  atso becomes posi t ive for  olive oils a f t e r  
p a s s a g e  t h r o u g h  an  a l m n i n a  column,  while the  same t rea tment  
on teaseed  oil causes  the  chromat ic  reac t ion  to d i sappear .  
Th i s  is  i n t e rp re t ed  to indica te  t h a t  the  subs t ances  responsib le  
fo r  the  reac t ion  are  d i f ferent  for  the  two oils. 

THE USE OF THE MONOI~OLECULAR FILM TECHNIQUE IN THE 
PHYSICO-CHEMICAL STUDY OF FATTY SUBSTANCES. .~. I~asini  
(Univ.  of  Tur in ,  I t a l y ) .  Biv. Ital. Sostanze Grasse, Sympos.  
I s sue  1962, 17-23. A review is  g iven  of t he  exper imen ta l  tech- 
n iques  for  ob t a in ing  monomolecular  f lms ,  thei r  charac te r i s t i cs  
and  a reas  of  appl ica t ion  in the  s tudy  of s u r f a c t a n t s  an d  
lubr icants .  

CHARACTERISTICS OF TEE UNSAPONIFIABLE FRACTION OF OLIVE 
OIL. A. Monte f red ine  and  M. Iacone  (Prov.  Chem. Lab. ,  
Pesca ra ,  I t a l y ) .  Riv. Ital. Sostanze Grasse, Sympos.  I s sue  1952, 
49-52.  I n  a s tudy  of  136 samples  of  I t a l i a n  olive oils, levels 
of  unsaponi f iab le  be tween 0.47 and  1.28% were found ,  wi th  an  
iodine value  between 182 and  306. 

OLIVE OIL PRODUCTION IN THE ITALIAN ECONOMY. F.  Zito (Univ .  
of  Catan ia ,  I t a l y ) .  t~iv. Ital. Sostanze Grasse, Sympos.  I s sue  
1962, 103-8. The  s t a t i s t i c s  of  olive oil p roduc t ion  in  I t a l y  
and  in the  world are reviewed. 

IDENTIFICATION OF THE PRESENCE OF SESAME OIL IN OTttEIr OILS 
BY THE SYNODINOS-KONSTAS REACTION. G. Musu rak i s  (S t a t e  
Chem. Lab. ,  A thens ,  Greece).  Riv. Ital. Sostanze Grasse, 
Sympos.  I s sue  1952, 183-4. The app l ica t ion  of the  chromat ic  
reac t ion  of  Synodinos  and  K o n s t a s  to the  detect ion o f  sesame 
oil in olive oil, as well as in o ther  vegetable  oils, is  discussed.  
Shak ing  toge the r  30 ec ' s  of  oH and  10 cc ' s  of  cone. n i t r i c  acid, 
the  ac id  layer  a s sumes  a yel low-green colorat ion when  in  the  
presence of  sesame oil. As  l i t t le as  5 %  sesame oil in olive, 
soybean,  cot tonseed or corn oil can be detected.  

~.ESEARCH OF FOREIGN FATS IN LARD~ I I .  E. Pascucc i  and  
F.  Pao l in i  (Cus toms  Chem. Lab. ,  Rome,  I t a l y ) .  Riv. ltal. 
Sostanze Grasse, Sympos.  I ssue  1952, 194-9. The  presence  of  
10% or more  tal low in la rd  can be revealed by  a proposed  
modif icat ion of the  BLhmer  react ion,  as well as  by g a s  chro- 
m a t o g r a p h y .  The s a t u r a t e d :  linoleic ra t io  in u n a d u l t e r a t e d  
lard is a lways  lower t han  5.5. 

TECHNOLOGICAL ASPECTS OF THE FATS AND OILS INDUSTRY. 
M. Lanc in  (Univ.  of  Char leroi ) .  Riv. Ital. Sostanze Grasse, 
Sympos.  I s sue  1952, 194-9. A review of  bas ic  eng inee r ing  
concepts  in the  f a t s  and  oils i n d u s t r y  is given.  

IDENTIFICATION OF FATTY ACIDS BY MEANS OF HIGH EFFICIENCY 
CAPILLARY COLUMNS. M. Riva,  F .  Poy  and  P.  Gagl ia rd i  (C. E r b a  
Co., Milan,  I t a l y ) .  Riv. Ital Sostanze Grasse, Sympos.  I s sue  
1952, 66-68.  The  appl ica t ion  o f  capi l lary  co lumns  to the  
ident i f icat imi  of  f a t t y  acid composi t ion  of  olive oils is de- 
scribed, especial ly in re la t ion  to the  detect ion of  pos i t ional  
and  stereo isomers  of  oleic acid. Pe t rose l in ic  acid was  fo u n d  
a t  levels of  app rox ima te ly  1.5% and  elaidlc acid a t  the  0 .5% 
level. 

CHEMICAL CHARACTERISTICS AND NUTRITIONAL VALUE OF MAR- 
GARINE. A. Monte f red ine  (Prov.  Chem. Lab. ,  Pesca r  a, I t a l y ) .  
Pie. Itat. Sostanze Grasse, Sympos.  I s sue  1952, 97-99.  D a t a  
on m a r g a r i n e s  cur ren t ly  m a r k e t e d  in I t a l y  is reviewed. 

CONTINUOUS I~IOISTURE DETERMINATION IN BUTTER THROUGH 
MEASUREMENT OF DIELECTRIC CONSTANT. J .  F e x a  and  Z. Buri-  
anec ( In s t .  Chem. Tech.,  P r a g u e ) .  Papers Inst. Chem. Tech. 
Prague 5, 131-8 (1962) .  De ta i l s  of  a me thod  are descr ibed 
for  the  cont inuous  de te rnf ina t ion  of  bu t t e r  mois ture ,  in the  
] 4 - 1 7 %  region,  based  on m e a s u r e m e n t  of  dielectric co n s t an t  
and capac i tance  o f  a ce]l t h rough  which  the  bu t t e r  flows. The  
s t a n d a r d  error  of  the  me thod  ha s  been de te rmined  a t  0 .2% tt~O. 

GAS CHROMATOGRAPHIC SEPARATION OF CHOLESTEROL AND DES- 
MOSTEROL. 1~. F u m a g a l l i  and  W. J .  V a n d e n h e u v d  (Univ.  o f  
Milan,  I t a l y ) .  Riv. Ital. Sostanze Grasse 40, 470-2 (1963) .  
The condi t ions  necessa ry  to effect the  gas - ch roma tog raph ic  
separa t ion  of  cholesterol  f r o m  desmosterol ,  i t s  immed ia t e  pre- 
cursor,  are  discussed.  TWO polar  s t a t i ona ry  phases  have  been 
found  effect ive:  pheny l  sil icone and  neopenty l  glycol  suc- 
cinate .  Some non-polar  s t a t i ona ry  phases  can also be  used,  
bu t  require  a h ighe r  nunIber  of  theore t ica l  plates .  

PREPARATION OF PURE FATTY ACIDS. E. Fede l i  et al. (Exp .  Sta-  
t ion F a t s  and  Oils, Milan,  I t a l y ) .  t~iv. ltal. Sostanze Grasse 
40, 459-62 ( ]963) .  A me thod  for  the  p r epa ra t i on  of  pure  
me thy l  oleate (wi th  less t h a n  2% trans i somer)  is described.  
Trans i somer  f o r m a t i o n  is min imized  by  u s ing  a stereospecific 
hydroxy la t ion  m e t h o d  on m e t h y l  es ters  of  n a t u r a l  f a t t y  acids,  
l ead ing  to 9 ,10-methyl -d ihydroxys teara te .  A f t e r  chromato-  
g raph ic  purif icat ion,  th i s  p roduc t  is  sub j ec t ed  to b r o m i n a t i o n  
and  successive debromina t ion ,  y ie ld ing  the  purif ied oleic m e th y l  
esters .  Since bo th  b romina t i on  and  deb romina t ion  involve a 
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cis-trans transformation, the end product is ahnose pure eis 
isomer. 

ECONOMIC EVALUATION O~ ~ OLIVE OIL EXTRACTION PLANTS. 
C. Cantarelli et al. (Univ. of Perugia, I taly) .  Riv. lint.  
Sostanze Grasse 40, 463-9 (1963). Economic factors connected 
with olive oil production are reported. 

QUANTITATIVE ANALYSIS OY POLYGLYCEROLS BY PAPER CHR(}- 
~IATOORAPHY. J. Zajic (Inst. Chem. Tech., Prague).  Papers 
Inst.  Chem. Tech. Prague 6, 179-87 (1963). A paper chro- 
matographic method for the quantitative analysis of poty- 
glycerols is described. The Rf values for several glycerol 
polymers and regression equations correlating measured spot 
areas and polymer concentrations are given. 

ACTIVITY OF OAT LIPASES, J. Pokorny et al. (Inst. Chem. Tech., 
Prague).  Papers Inst. Chem. Tech. Prague 6, 189-98 (1962). 
The activity of oat lipases was investigated using oat lipids 
as the substrate. The reaction takes place at 30C up to a 
maximum of 20% acidity after six days. A statistical stud)" 
indicated an effect of crop year and an interaction effect be- 
tween crop year and producing location as well as between 
oat variety and location. The activity of the enzyme does not 
change after up to 2 years '  storage. 

VARIABILITY O~ ~ PROPERTIES OF OAT LIPIDS. J .  Pokorny et al. 
(Inst. Chem. Tech., Prague).  Papers Inst.  Chem. Tech. 
Prague 6, 199-203 (1962). A statistical investigation on the 
variability of lipids from various Czech oat varieties is de- 
scribed. 

T H E  COMPOS1T10~ OF VeAXY SUBSTANCES ~'ROM OAT HULLS.  
I. Zeman, J. Pokorny and G. Janicek (Inst. Chem. Tech., 
Prague).  Papers Inst.  Chem. Tech. Prague 6, 205-9 (1962). 
Oat lipids are not a honIogeneous material, but consist of 
liplds of different polarities (as well as different fa t ty  acid 
composition) and thus extractable with solvents of different 
polarities. The least soluble fractions contain increasingly high 
percentages of waxy substances. The fa t ty  acid cmnposition 
of these least soluble extracts differs appreciably from that of 
the more easily soluble fractions, containing nmch less palmitic, 
more stearie and higher fat ty acids, as well as fa t ty  acids with 
odd number of C atoms. 

T H E  ISOMERIZATION PROCESS OY POLYUNSATURATED ~ATTY ACIDS, 
STUDIED BY GAS-CHRO:~c[ATOGRAPHIC METHODS. G.  Cartoni, A. Lib- 
erti and C. Ruggieri (Univ. of Naples, I taly).  Riv Ital, Sos- 
tanze Grasse 60, 482-6 (1963). The reaction of alkaline iso- 
merization of polyunsaturated fa t ty  acids leads to fornmtion 
of geometric and positional isomers that  can be detected by 
means of gas chrmnatographic capillary columns with high 
resolvlag power. Previously proposed theories, according to 
which the isomerization of natural linoleic acid (a 9 cis-12 eis 
isomer) results in 50% 9 eis-11 trans and 50% 10 trans-12 cis 
isomers, have been partially confirmed. However, a ~endeney 
to form a certain amount of trans-trans isomers, increasing 
with increasing reaction time, has been noted. Disappearance 
of the initial 9 cis-12 eis isomer is practically complete in 
15-20 minutes at 180C. 

]~ATTY ACID CO]~[POSITION OP THE OIL EXTRACTED FROM CORN 
~E~LS. G. Kaderavek and G. Gay (Univ. of Milan, I taly) .  
Olearia 17, 145-7 (1963). Gas chromatographic analyses on 
samples of oil extracted from 36 different varieties of corn 
meM have given the following range of results: C-16:0, 11.5- 
16.4; C-18:0, 1.6-3.2; C-18:1, 26.9-33.3; C-18:2, 47.2-58.1; 
C-18:3, tr.-O.3%. These values are in good agreement with 
previously reported results and confirm the similarity of com- 
position between this oil and the common corn oil, extracted 
fronl corn germs. 

TH E USE OF ALUMINA IbI TItlE U.~r +. EXAMINATION OF OLIVE OIL. 
D. Corbi and L. Cicero. Olearia 17, 148-55 (1963). The 
identification of olive oil adulteration by means of U.V. ab- 
sorption measurements is greatly facilitated by previous pass- 
age of the oil through an alumina column, which eliminates 
the oxidation products of the oil that  interfere in the U.V. 
readings. Unadulterated virgin olive oils are characterized 
by a value of I~o  lower than 0.09. 

D A L L A S  ,, FT.  W O R T H  ,, L U B B O C K  ,, S A N  A N T O N I O  �9 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 

KREIS REACTION AND PEROXIDE NUMBER Ol~ RANCID OLIVE OILS. 
A. Montefredine and C. Testa (Prey. Chem. Lab., Pescara, 
I taly).  Riv. Ital. Sostanze Gra,se, Sympos. Issue 1952, 169-73. 
Examination of a large number of olive oil samples at various 
levels of rancidity indicates poor correlation between the per- 
oxide number determination and the t~reis reaction, with the 
peroxide number generally evidencing the onset of rancidity 
earlier than the Kreis reaction. This later reaction also, as 
modified by Watts and Major, is useful in providing a quanti- 
tative measure of rancidity. 

~TUDIES ON HIGH ACIDITY OLIVE HUSKS.  V.  Carrante and 
N. Tricarieo (Exp. Agric. Slat., Bari, I ta ly) .  l~iv. Ital. 
Sostanze Grasse, Sympos. Issue 1962, 109-20. Olive husks 
undergo a process of lipase-eatalyzed hydrolysis proceeding 
linearly with time during the first few days after expression 
of the oil. Among a large nmnber of variables examined, the 
most favorable in slowing down the enzynlatic degradation of 
the oil are: low moisture content and high temperatures; 
addition of ethyl alcohol; high pH (9-11), as given, for 
example, by calcium hydroxide. The opthnum pH for en- 
zymatic activity is 5-6. Sodium bisulfite, sodium benzoate and 
formaldehyde are all ineffective in slowing down the hy- 
drolysis, while electrolytes, such as sodium chloride, have a 
definite retarding action. 

THE ~ODIFICATIONS INDUCED BY INDUSTRIAL TREATMENTS IN 
SOME VEGETABLE OILS. U. Pallot ta  et al. (Univ. of Naples, 
I taly).  Riv. Ital. Sostanze Grasse, Sympos. Issue 1962, 154-60. 
I t  is possible to distinguish by analysis fats  that  have been 
refined by traditional methods from fats  produced by esterifi- 
cation of distilled fa t ty  acids. Esterification leads to formation 
of trans isomers which can be detected by I.R. spectroscopy 
as well as by chromatography. I t  is to be noted that  the I.R. 
trans results are always higher than the ones obtained by 
chromatographic methods, presumably because only elaidic acid 
is determined chromatographically while all other isolated trans 
isomers contribute to the I.R. reading. 

IDENTIPICATI~)N OF TALLOW IN LARD BY GAS CHROMATOGRAPHY, 
D. Griece (Grain Assoc. Lab., Milan, I taly) .  Riv. Ital. 
SostaJ~ze Grasse, Sympos. Issue 1962, 200-5. Gas chromatog- 
rnphy with flame ionization detector has revealed the presence 
in tallow of two branched fat ty  acids, one with 14 and one 
with 16 C atoms, at levels of 0.1-0.2 and 0.3-0.7% respectively, 
that are absent from lard. Presence of 5-10% or more of 
tallow in lard can therefore be detected, even with the less 
sensitive thermal detectors. 

~YFECT OF THE INHIBITOR CONCENTRATION ON THE OXIDATION 
RATE IN CERTAIN VEGETABLE OILS, C. Pietrzyk. l~oczn. Teehnol. 
Chem. Zywnosei 9, 81-98 (1962). Refined soyabean oil, I.V. 
120.9, peroxides 0.015 mg. active O/g.;  refined rapeseed 
(eolza) oil, I.V. 101.9, peroxides 0.037 rag. active O/g. and 
partly oxidised linseed oil, I.V. 167.3, peroxides 9.930 rag. 
active O/g., were treated with various concentrations of com- 
mercial inhibitors. The latter included a mixture o f  2- and 
3-isomers of t-butyl-4-hydroxyanisole (13HA); 2,6-di-t-butyl- 
methylphenol (13tIT) and nordihydroguaiaretic acid (NDGA). 
Optimal effect in the rapeseed oil was obtaingd with 0:06% 
concentration of either 13HA or NDGA. Pro-oxidative effect 
was noted with higher concentration of these antioxidants. The 
BHT did not show pro-oxidative effects in the above three oils, 
even at concentrations as high as 5% by wt. and was classified 
as a " s t r o n g "  antioxidant. Mixtures (1:1) of 13HA and 
13HT in the rapeseed oil controlled the oxidation according to 
the BHT concentration but the pro-oxidative effect of 13HA 
was eliminated. The pro-oxidative effect of the higher con- 
centrations and the behaviour of anti-oxidant mixtures can be 
explained by the mechanism of the radical chain reactions. 
Equations relating oxidation rate to the concentration of anti- 
oxidant are presented and the '~ s t r eng th"  and '~efficiency" 
factors are calculated. (Rev. Current Lit. Paint  Allied Ind.)  

AQUEOUS DISPERSIONS Ot~ PHOSPHATIDYLSERINE. IONIC PROP- 
ERTIES. M. ]3. Abramson, R. Katzman, and H. P. Gregor (Dept. 
of Chem., Polytechnic Inst. of Brooklyn, Brooklyn 1, N. Y,), 
J. Biol. Chem. 239, 70-6 (1964). Optically clear, aqueous dis- 
persions of phosphatidylserine were prepared by ultrasonica- 
lion. Dispersions of the monosodium form in distilled water 
consisted of micelles with an average molecular weight of 
4 • 106. The micelles were strongly acidic and had a high 
electrophoretic mobility; the isoelectric point was estimated 
at pH 1.2. All of the charged groups were readily accessible 
to titration. The infrared and titration data indicate that  at 
the isoelectric point the molecule is a dipolar ion of phosphate 
and amino groups. As the isoelectrie point is approached, 
coagulation occurs even in the absence of added salts. The 
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F O R  T H E  D E T E R M I N A T I O N  O F  

R E L A T I V E  S T A B I L I T Y  O R  

K E E P I N G  Q U A L I T Y  O F  L A R D S ,  

F A T S ,  A N D  O I L S  I N  

�9 improved design 

�9 all electronic proportioning 
control system 

�9 no relays in regulating circuit 

�9 variable temperature 

�9 accuracy of regulation and 
uniformity _ 0.05~ 

�9 fast recovery to accommodate 
incremental loading 

�9 space saving condensed form 

S - 6 3 S 4 S  O I L .  S T A B I L I T Y  A P P A R A T U S - -  
Peroxide Method, Thermoni tor  Controlled, Sargent 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 7 7 3 . 0 0  

S - 6 3 9 5 0  O I L  S T A B I L I T Y  A P P A R A T U S ~  

Peroxide Method, Mercurial Regulator Controlled, 
Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . .  $665,00 

For complete information,  write for Booklet 62. 

•SARG E N T  ................................................... ,, 

E . H .  @ A R E ~ , E N T  & C O . ,  4 . 6 4 7  WEST FOSTER AVE. ,  CH ICAGO 30 ,  i LL iNOIS  

DETROIT  4 ,  M~CH.  �9 DALLAS 35 .  TEXAS * B I R M ; N G M A M  4 ,  A L A ,  �9 S p R I N G F I E L O ,  N .  J ,  �9 A N A H E I M ,  CALIF*  

2~kBSTRACTS: F A T S  AND OILS 

pK~ in 0.1 M NaC1 is 3.35, and  is a t t r i b u t e d  to ioniza t ion  o f  
the  carboxyl  group.  The  pK~ a t  10.0 corresponds  to depro- 
ton iza t ion  of the  amino  g roup ;  as th is  p K  is approached,  the  
viscosi ty  of  the  d ispers ions  increases.  

DIFFERENTIAL THERMAL ANALYSIS OF THE MELTING AND SGLIDI- 
FICATION OF MILK FAT. F.  C a n t a b r a n a  and  J.  M. D e M a n  (Dept .  
of  Da i ry  Sci., Univ.  of  Alber ta ,  Edmon ton ,  Alber ta ,  C a n a d a ) .  
J. Dairy Sci. 47, 32-6 (1964).  Dif ferent ia l  t he rma l  ana lys i s  
( D T A )  hea t i ng  curves  were recorded for  mi lk  f a t  cooled slowly, 
rapidly,  and  t empered ;  for  the  same f a t  f r om which  7% of  
HMG f r ac t ion  was removed,  and  the  same f a t  a f t e r  ran- 
domizat ion  of the  f a t t y  acids  on the  glycerides.  The rma l  
t r e a t m e n t s  led to differences in D T A  curves t ha t  could be ex- 
p la ined by the  for lna t ion  of  mixed  crys ta ls  of  d i f ferent  glyc- 
eride groups.  D T A  cooling curves of  milk f a t ,  milk f a t  f rom 
which 7% of H M G  was renloved, and  randomized  milk f a t  
are presented .  D T A  curves  o f  convent ional ly  churned  and  
cont inuous ly  made  b a t t e r s  indica te  t ha t  the  l a t t e r  t ype  con- 
t a ins  more  mixed  crysta ls ,  which n lay  be an exp lana t ion  for  
i t s  d i f ferent  physical  propert ies .  T r i b u t y r i n  was  found  to be 
a nlore sa t i s f ac to ry  reference  compound  for  D T A  t h a n  was  
d ioc ty lphtha la te .  

FLUOROMETRIC DETERMINATION OF LIPASE, ACYLASE~ ALPHA- AND 
GAMMA-CHYMO~RYPS1N AND INHIBITORS OF THESE ENZYMES. 
G. G. Gui lbaul t  and  D. N. K r a m e r  (Defense  Res. Div.,  U. S. 
A r m y  Chemical  Res. and  Dev. Lab ,  Edgewood Arsena l ,  Md. ) .  
Anal. Chem. 35, 409-12 (1964).  A new, rap id  me thod  is  de- 
scr ibed for  the  de te rmina t ion  of  s teaps in ,  porcine pancreas ,  
and  whea t  ge rm l ipase,  acylase,  and  chymot ryps in  in  the  
presence of  o ther  esterases .  The  me thod  is based  on the  hy- 
drolysis  of  nonf luorescent  f luorescein es ters  by these  enzymes.  
The ra te  of  change  in the  fluorescence of the  solut ion due to 
product ion  of fluorescein, A F / A t ,  is m e a s u r e d  and  corre la ted  
wi th  enzyme act ivi ty .  The  p r e p a r a t i o n  o f  the  subs t r a t e  solu- 
t ion is re lat ively simple,  and  ana lys i s  requires  only 3 to 5 
minutes .  E m p l o y i n g  the  method  described,  0.0125 to 0.250 rag. 
per  nil. of  wheat  ge rm or s t eaps in  l ipase,  0.00600 to 0.100 rag. 
per  ml. of  acylase,  0.0025 to 0.0500 rag. per  ml. of  porcine 
panc reas  l ipase,  and  0.167 to 1.30 rag. per  nil. of  a- or -/-chymo- 
t ryps in  m a y  be de te rmined  wi th  a re la t ive s t a n d a r d  devia t ion  
of  abou t  _+ 1.5 to 2.0%. 

NATURALLY OCCURRING TI%IGLYCERIDES POSSESSING OPTICAL AC- 
TIVITY IN THE GLYCEROL MOIETY. R. Maier  and  R. T. H o l m a n  
(Hornle l  Inst . ,  Univ .  of  Minneso ta ,  Aus t in ,  Minn . ) .  Biochem- 
istry 3, 270-74 (1964).  Seed oils of  the  Chinese tal low tree,  
Sapium sebiferum, and  of Sebastiana lingustrina were fo u n d  
to be optical ly active. By column ch roma tog raphy ,  the  l ight-  
absorb ing  and  optical ly active t r ig lycer ide  components  of  
Sapium sebiferum were isola ted and  were f o u n d  to have  
[a]D~~176176 in 20% solut ion in chloroform. The  com- 
pa rab le  f rac t ion  f rom Sebastiana lingustri~m exhibi ted  [ a lp  ~~ = 
--17.5 ~ The E~v~ of  the  opt ical ly  act ive f rac t ion  was 900 a t  
260 m/~. The optical ly act ive f r ac t ion  was sepa ra ted  into four  
sub f r ac t i ons  by counte rcur ren t  d i s t r ibu t ion  and  these  had  ro- 
t a t ions  s imi lar  to the  optical ly act ive f rac t ion ,  s u g g e s t i n g  t h a t  
all the  t r ig lycer ides  in the  opt ical ly  act ive f r ac t ion  are  op- 
t ical ly active. The  unsaponi f iab le  por t ion  of  the  optical ly 
act ive f r ac t ion  was demons t r a t ed  by  th in- layer  and  gas- l iquld  
c h r o m a t o g r a p h y  to be glycerol.  F a t t y  acid composi t ion  of  the  
four  subf rac t ions ,  measu red  by  gas- l iquid  ch roma tog raphy ,  
ind ica ted  the  rat io  of  1 mole u n s a t u r a t e d  ca rboxy l -con juga ted  
f a t t y  acid per  mole t r iglyeeride.  The u n s a t u r a t e d  carboxyl-  
c o n j u g a t e d  acids are considered to be on the  a pos i t ion  of 
the  glycerol.  

EFFECTS OF ALIPI~ATIC ACIDS AND THEItr SALTS ON THE FLAME 
SPECTttOMETRIC EMISSION OF CALCIU1Vs A. C. W e s t  ( T h o m p s o n  
Chemical  Lab ,  Wi l l i ams  College, Wi l ] iamstown,  Mass . ) .  Anal. 
Chem. 35, 310-14 (1964) .  Norma l  a l ipha t ic  ac ids  f r om formic  
t h r o u g h  caproic,  i sobutyr ic  acid, and  the  sodium, po ta s s ium,  
and  a m m o n i u m  sal ts  of  fo rmic  t h r o u g h  bu ty r i c  have  been 
studied.  Resu l t s  are  d iscussed wi th  respect  to i n s t r u m e n t a l  
var iab les  and  possible  m e c h a n i s m s  by  which they  can be 
explained.  D y n a m i c  solut ion su r face  t ens ion  ( for  the  acids)  
and  the  dispers ion of  the  ana ly te  in the  solid par t ic les  f o rm ed  
( for  the  sa l t s )  are concluded to be the  mos t  l ikely causes  of  
the  observed effects. 

STUDY ON THE AUTOXIDATION OF FATS AND OILS. I I .  THE DIS- 
TILLED FATTY ACIDS FlCO,M TALLOW. A. Y a m a j a k o  and  M. Lo u ry  
(Lab.  J e a n  Riper t ,  Ins t .  of  F a t s  and  Oils) .  Rev. Franc. Corps 
Gras 10, 513-16 (1963) .  The a d v a n t a g e  of  u s ing  f a t t y  acids in 
indus t r i a l  syn thes i s  is o f t en  coun te rba lanced  by  the i r  ease of 
au tox ida t ion  in compar i son  to t r ig lycer ides .  This  f a u l t  is  mani -  
f e s t ed  by the  appea rance  o f  undes i rab le  color, in pa r t i cu la r  in 
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soap-making (reversion of color during saponification). Color 
formation can be overcome with the use of antioxidants. BHT, 
B t tA  and hydroquinone were shown to be the most effective. 

N E W  METHOD FOI~ THE DEGUMMING OF LINSEED OIL BY A SIMPLE 
REFINING METHOD. R. Guillaumin and N. Drouhin (Lab. of 
Inst. of Fa ts  and Oils, Paris, Yr.). Roy. Franc. Corps Gras 10, 
671-84 (1963). Linseed oil to be used for paints or to undergo 
chemical treatment must be as free as possible from gums. 
These gums are usually removed by water treatment, then 
neutralization with a solution of sodium hydroxide. Six methods 
were investigated for the removal of phosphatides from linseed 
oil. Degumming with the use of dilute hydrochloric acid was 
found to be the simplest and best. The procedure used to con- 
tact the oil with 0.05 to 0.3% hydrochloric acid for 15 minutes 
at 20-30C. The oil obtained by this treatment showed no 
increase in color after heating at 285C. 

THE USE OF GLYCERINE AS A HEAT TRANSFER FLUID. G. Vernois 
(Ing.-Con. of Vanves, Seine, Fr .) .  Rev. Franc. Corps Gras 10, 
667 670 (1963). The author sets forth nine properties that  an 
ideal heat transfer fluid should possess. These are (1) good 
heat transfer properties, (2) low volatility at high temperature, 
(3) chemical inertness to metals, (4) excellent thermal sta- 
bility during service, (5) low congeal temperature, (6) low 
viscosity so that  pumping will be easy, (7) high purity, 
(8) low vapor tension and (9) reasonable in cost. The author 
then categorically compares glycerine to a eutectic mixture of 
diphenol and diphenol oxide which is commercially known as 
Dowtherm A in the U.S.A. and by other trade names in foreign 
countries. 

A METHOD TO OBTAIN BRASSIDIC ACID BY ISOMERIZATION OF 
r OIL. A. Jakobowski (Inst. Przemyslu Tluszczowego, 
Varsovie). Tluszezc i Srodki Pioraee 7, 260-3 (1963). Colza 
oil was isomerized by refluxing it for 3 hours in an atmosphere 
of nitrogen with 0.5% of finely pulverized selenium using in- 
tense agitation. The isomerized colza oil was purified by 
partial crystallization at refrigerator temperatures. About 
96% of the possible double bonds were isomerized. (Rev. 
Franc. Corps Gras) 

DIRECTION OF RESEARCH ON COLZA AND CRAMBE ABYSSINICA OILS 

Standardized to 
New 1963 A.S.T.M. & A.O.C.S. Specifications 

GARDNER-DELTA 

COLOR COMPARATOR 
NOW AVAILABLE FROM STOCK 

For accurate testing of the colors of varnishes, drying oils, 

resins, fatty acids, lacquers and similar transparent colored 

liquids. Employs 18 unconditionally guaranteed precision 

Glass Color Standards and scientifically color-corrected 
CIE Illuminant C source of illumination. This fully meets 
the NEW 1963 Specifications recently adopted by the 

American Oil Chemists' Society and the American Society 

~or Testing Materials to replace the former method o~ test 

based on the 1933 Gardner Liquid Standards and their 
later modifications. The instrument allows sample under 
test to be compared at the same time to two adjacent 
Glass Color Standards, for maximum ease and accuracy 
in matching the colors. Uses the same sample tube as 
Gardner Bubble Viscometer. 

Write for complete literature. 

O ~ , R D N E ~  G R U M  p.ARDHER L A B O R A T O R o .  Box 5728 Y, INC. 
~AR~NERLABOR~Y Bethesda, Maryland 20014 

W. U. TELEX 089-417 
Forty Years o] Service 

IN CANADA AND THE UNITED STATES, H .  Niewiandomski. 
Tluszczc i Srod~i Piorace 7, 247-60 (1963). A brief review. 
(Rev. Franc. Corps Gras) 

COMPONENT FATTY ACIDS OF THE MILK OF THE GREY (ATLANTIC)  
SEAL. R. G. Ackman and R. D. Burgher (Technological Res. 
Lab., Fisheries /~es. Board of Canada, Halifax, Nova Scotia). 
Can. J. Biovhem. Biophys. 41, 2501-5 (1963). A gas-liquid 
chromatographic examination of the component fa t ty  acids of 
the milk of the grey (Atlantic) seal confirms previous findings 
that in general composition the milk fats  of marine mammals 
resemble the depot fat. An empirical correction system is 
suggested for argon ionization detectors. 

COMPONENT FATTY ACIDS OF THE BLUBBER FAT FROM THE COM- 
MON OR HARBOR SEAL PHOCA VITULINA CONCOLOR DE KAY. 
P. M. Jangaard, R. G. Ackman and R. D. Burgher (Tech- 
nological Res. Lab., Fisheries Res. Board of Canada, Halifax, 
Nova Scotia). Can. J. Biochem. Biophys. 41, 254346 (1963). 
GLC analysis revealed the presence of measurable amounts of 
34 different fa t ty  acids. Results agree fairly well with those 
obtained earlier by less sophisticated methods. 

THE LONG SPACINGS OF POLYMORPHIC CRYSTALLINE FORMS OF 
LONG-CHAIN COMPOUNDS WITH SPECIAL REFERENCE TO TRIGLYC- 
ERIDES. F. D. Gunstone (The University, St. Andrews). Chem. 
Ind. (London) 1954, 84-9. In some polymorphic forms of 
long-chain compounds the molecules lie vertically between the 
planes formed by their end groups while in others the chains 
are tilted. The author proposes that  among n-saturated com- 
pounds, with their long polymethylene chains, there are certain 
preferred angles of tilt and that  the various polymorphic 
modifications assume one of these. This hypothesis provides 
a consistent pattern for the long spacings observed with acids, 
salts, alcohols, esters, monoglyeerides, and diglycerides. I t  
also provides a new basis of understanding for the long spac- 
ings of simple and mixed triglycerides, and formulae have been 
derived from which the long spacings of saturated triglycerides 
can be calculated. Attempts to extend this to unsaturated 
compounds have not been successful. 
THE OXIDATION OF A HIGHLY UNSATURATED HERRING OIL, 
H. Astrup (Agricultural College of Norway). Chem. lnd. 
(London) 1964, 107. Small spring herrings containing 4% 
fat  were processed to give an oil with an iodine value (Wijs)  
of 192. The ability of this oil to oxidize was tested and com- 
pared with oils of iodine value of 130 which had been pre- 
pared from winter herrings. The more highly unsaturated oil  
had a higher resistance towards oxidation than did the more 
saturated oils. Propyl gallate delayed but did not prevent 
oxidation. Apparently efficient antioxidants are present or 
have been formed in the oil from small herrings. 
VEGETABLE OILS. XIII .  THE COMPONENT ACIDS OF ISANO 
(BOLERO) OIL. R. C. Badaml and F. D. Gunstone (The Uni- 
versity, St. Andrews). J. Sci. t~ood Agr. 14, 863-6 (1963). 
Isano oil (the seed oil of the tree Onguekoa gore Engler) con- 
tains saturated acids (6%),  oleic acid (14%),  ]inoleic acid 
(5%),  five Cls acetylenic acids (51%),  four 8-hydroxy-Cls 
aeetylenic acids (22%),  and 9,10-dihydroxystearic acid (2%).  
THE FREE FATTY ACID CONTENT OF SOME WHEAT FLOURS. W .  R .  
Morrison (Univ. of California, Davis). J. Sci. Food Agr. 14, 
870-3 (1963). The amount and composition of the free fa t ty  
acids (FFA)  in wheat flours from 0 to 476 weeks of age was 
studied. F F A  content increased with age. While there was a 
tendency for F F A  from spring flours to contain less palmitic 
acid and more linoleic acid than those from winter and biscui t  
flours, there was no apparent relationship between F F A  com- 
position and flour strength. The course of liberation of F F A  
in some flours was studied over a limited period. While no 
measurable amount of stearle acid was liberated, all other acids 
were liberated at a steady rate. 
LIQUID SHORTENING EMULSIONS. A.  S. Geisler (Atlas Chemical 
Industries, Inc.). U.S. 3,117,010. A liquid shortening emulsion 
consists of (1) 30-55% by weight of a fat  base selected from 
the group consisting of liquid vegetable oils, plastic vegetable 
or animal fats and mixtures thereof;  (2) 40-65% of water; 
(3) 1.5-6% of a monoglyceride having an iodine value of at 
least 40; and (4) 1-7% of an emulsifier composition con- 
sisting of a lipophile emulsifier (sorbitan- or isosorbide-fatty 
acid ester) and a hydrophile emulsifier (polyoxyethylene sorbi- 
tan- or polyoxyethylene isosorbide-fatty acid esters). The lipo- 
philo emulsifier and the hydrophile emulsifier are present in a 
ratio by weight of about 0 to 100 to 80 to 20, respectively. 
The over-all hydrophile-lipaphile balance of the monoglyceride 
and emulsifier composition in the emulsion has a value within 
the range of 5.5 to 11.5. 

(Continued on page 42) 
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Sa/e Handling 0/LP Gas.. 
(Continued from page 28) 

T A B L E  I 

Regula t ions  for Conta iner  Locat ions 

Wate r  capac i ty /  
conta iner  

Less than  125 gal  ........ 
1 2 5 - 500  gal ................ 
5 0 1 - 2 0 0 0  gal  .............. 
2 0 0 1 -30 ,000  gal  ......... 
30 ,001-70 ,000  gal  ...... 
70 ,001-90 ,000  ~al ...... 

Min imum dis tances 

Conta iners  

U n d e r g r o u n d  Aboveground 

10 f t  None 
10 ft  10 ft  
25 ft  25 ft  
5O ft 50 ft 
50 ft 50 ft 
50 ft 100 ft  

Between 
aboveground  

containers  

None 
3 ft  
3 f t  
5 f t  

0.25 of sum of d iam 
of adjacent  containers  

may be built on- -p lus  other reasonable pro- 
tective measures. 

G. Vaporizers or vaporizer house installations must 
comply with standards. 

H. Containers should be well painted and preferably 
with a light color. 

I. F i re  protection. In  a regular  industrial LP-Gas 
plant  a 10-1b dry chemical extinguisher (12 B.C, 
rated) should be supplied and maintained in good 
condition. In  larger plants with storage of 150,- 
000 gal W.C. or more, provision should be made 
for an adequate supply of water unless other 
means for  fire control are provided. I t  is suggested 
the plant  operator contact the local fire marshal 
to acquaint him with the plant  fire protection. 

J. Lighting. Lights and switches in the hazardous 
area should be Group D, Class 1, explosion proof. 

K. Fence. I f  fence is used it should be 6-ft industrial 
type with at least two means of emergency access. 

L. Container charging room. I f  containers are filled 
in a building, it  should be 10 f t  from storage con- 
tainers and 25 ft  from adjoining proper ty  which 
may be built upon. Scales used for weighing con- 
tainers should be equipped with automatic filling 
devices or indicators to assure accuracy in charg- 
ing the containers. Scales should be checked daily 
with dead weights to insure proper  wt. I t  is ex- 
tremely important  that ali containers, large and 
small, be filled according to standards and never 
overfilled. (Table I I ) .  

M. Unloading points:  operation and location. 
1. Tank car or t ransport  truck unloading points 

and operation : 
a. The track or tank car siding shall be rela- 

tively level. 
b. A tank car connected sign, as covered by ICC 

rules, shall be installed at the active end or 
ends of the siding while the tank car is con- 
nected for  unloading. 

c. While cars are on sidetrack for unloading, 
wheels at both ends shall be blocked on the 
rails. Chock blocks shall be used while trans- 
por t  units are being unloaded. 

d. A man shall be in attendance at all times 
while the tank car, cars or trucks are being 
unloaded. 

e. The pipeline to which the unloading hoses 
are connected shall be equipped with a back 
flow check valve to prevent discharge of the 
LP-Gas from the receiving container and line 
in case of line hose or fitting rupture. 

2. The tank car or t ransport  truck unloading point  
shall be located with due consideration to the 
following : 
a. Proximity to railroads and highway traffic. 
b. The distance of such unloading point  from 

adjacent property.  

T A B L E  I I  

Max imum Permi t t ed  F i l l i ng  Densi ty  

Specific g rav i ty  
at  60F 

Aboveground  conta iners  U n d e r g r o u n d  
containers  

0 - 1 2 0 0  gal  Over 1200 gal  All capacit ies 
total  water  cap. total  water  cap. 

% % % 
0.496--0.503 ................... " 41 44 45 
0 . 5 0 4 - 0 . 5 1 0  . . . . . . . . . . . . . . . . . . .  4 2  45 46 

c. With  respect to buildings or installer 's prop-  
erty. 

d. Nature of occupancy. 
e. Typography. 
f. Type of construction of building. 
g. Number of tank cars or t ransports  that may 

safely be unloaded at  a time. 
h. l~requency of unloading. 

N. I t  is very important  that each person working with 
LP-Gas is proper ly  trained and familiar  with the 
standards. They should also wear leather gloves 
and long sleeved shirts in a plant  area. All  smok- 
ing materials should be left in a safe area and not 
carried by anyone around an LP-Oas plant. 

The above is a brief sketch taken from the Standards 
for the Storage and Handling of Liquefied Petroleum Gases 
adopted by the National Fire  Protection Assoc. I t  is sug- 
gested that anyone involved in any phase of LP-Gas use 
become familiar with these standards. Your local state 
regulations on LP-Gas, as well as N.F.P.A. Pamphlet  No. 
58, "Standards for  Storage and Handling of LP-Gas at 
Utility Gas Plants," should be consulted. 

[Received November 9, 1963--Accepted January 28, 1964] 

P,,t ix a Skaxdi  

. . . rece ive  

your  a n n u a l  

ADDITIONS 
and REVISIONS 

a u t o m a t i c a l l y  

. . . k e e p  your  

A O C S  

OFFICIAL and TENTATIVE METHODS 
perpetually c o r r e c t  and  up-to-date 
. . . t h e  easy w a y  

It's as simple as this: just drop us a note 
and tel l  us to enter your f i rm (or individual) 
name on the STANDING ORDER LIST for 
A n n u a l  A d d i t i o n s  and  Revis ions ,  unt i l  
f u r t h e r  no t i ce .  S ta r t  n o w  w i t h  1963.  
A l so  list t h e  n u m b e r  o f  c o p i e s  n e e d e d ,  a n d  
t h e  address  to  w h i c h  t h e y  s h o u l d  be  mailed ,  
d i r e c t  f r o m  o u r  p r i n t e r .  You  will  be billed 
a n n u a l l y  a t  $ 3 . 0 0  p e r  c o p y  a f t e r  t h e i r  re-  
ce ip t .  Save t i m e  a n d  t r o u b l e  la ter .  Y o u r  
A d d i t i o n s  a n d  R e v i s i o n s  will be  in y o u r  
h a n d s  30  days  in a d v a n c e  o f  r o u t i n e  o rde r s !  

W r i t e :  
M E T H O D S  D E P A R T M E N T  

AOCS 
3 5  E. W a c k e r  D r i v e  

C h i c a g o ,  I l l ino is  6 0 6 0 1  
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~ r 1 6 2  , , , I m p r o v e d  M o d e /  

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

�9 Stainless steel housing-- 
corrosion-resistant and stronger than aluminum 

�9 More powerful stirring action 
�9 Wider diameter top plate--5 inches 

A new stainless steel and more powerful, extremely 
efficient model of the Magnetic Stirrer introduced by 
us in 1944. Drive unit  totally enclosed in compact hous- 
ing of corrosion-resistant stainless steel, stronger t h a n  
aluminum. Rotat ing magnetic field spins a magnetized 
stirring bar, encapsulated in inert plastic, to stir liquids 
in open or closed vessels. Speed is rheostat-controlled; 
operation is quiet and vibration-free. 
Wide Power Range. These new model stirrers produce 
vigorous agitation of ~ liters of 50% glycerol solution. Posi- 
t ive control of stirring rate,  from full speed down to a few 
revolutions per second, allows use also for very small 
volumes or for gentle mixing. Magnetic coupling flux is 
adequate  to stir effectively even in vessels elevated 1 inch 
above drive unit.  
Swing Arm Support. Exclusive feature of Thomas 
Magne-Matic |  Stirrers is the a t tached swivel clamp. 
When mounted  on support ,  stirrer can be raised or 
lowered on the rod, or swung aside for easy removal of 
vessels from assemblies (see fig. 2). Clamp also permits  
ad jus tment  of stirrer center in a horizontal plane from 
3 to 4 ~ inches from rod. Particularly convenient in both  
the  mounting and use of the closed system assemblies. 
9235-B10. Magnetic Stirrer, Thomas Enclosed 
R h e o s t a t  Model ,  as above described; with rheostat  in 
drive uni t  and speed control knob on front  of housing. 
With  two ~ - i n c h  diameter Teflon-coated stirring bars,  
one 1-inch, the  other 1 ~  inches long. With  8-wire cord, 
3-prong plug with adapter ,  for 115 volts, 60 cycles, a.c. ; 
10 wat ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.40 
9235-B20. Di t to ,  but  without  stirring b a r s . . .  36.00 
9235-B40. Magnetic Stirrer, Thomas Remote Con- 
trol Model, with separate rheostat  a t tached to control 
unit  by 30-inch connecting cord. With  stirring bars as 
listed above. For  115 volts, 60 cycles, a.c.; 10 watts .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.40 
9235-B50.  Di t to ,  but  without  stirring bars . . . .  40.00 
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QUICK TEMPERING OF SItORTENINGS. C. W. Hoerr and R. J .  
Vander Wal (Armour & Co.). U.S. 3,117,011. A process for 
treating shortening triglycerides to improve their physical 
properties comprises the following steps: cooling a mass of 
melted triglycerides from a molten state to effect crystalliza- 
tion and then uniformly heating the triglycerides under quies- 
cent conditions to a temperature of 90-110F and maintaining 
the triglycerides at that  temperature for a period no greater 
than 6 hours. 

FAT-CONTAINING DRIED DAIRY PRODUCT AND METHOD OF ~IANU- 
rACTURE. J. M. McIntire and C. C. Leo (Dairy Foods, Inc.). 
U.S. 3,120,438. A process for the Inanufacture of a fat-con- 
taining dried d~iry product which is a free-flowing granular 
material characterized by high wettability and dispersibility 
in cold water comprises the following steps: introducing malted 
milk powder into a treatment zone; moistening the individual 
particles of the milk powder with an emulsion consisting of 
water and lecithin and a strongly hydrophilie surfactant, the 
ratio of water to lecithin in the emulsion being so calculated 
that  the final product will contain from 0.2% to 1.5% by 
weight of lecithin. The emulsion causes the moistened particles 
to be sticky and to adhere together to form random shaped 
aggregates while dispersed in the treatment zone. Excess 
moisture from the aggregates is then removed outside the 
treatment zone. 

�9 Fa t ty  A c i d  D e r i v a t i v e s  
INI~RARED ABSORPTION SPECTRA OF ttYDRO.XYL AND CARBONYL 
DERIVATIVES OP OCTADECANOIC ACID. ~. Guillaumin (Lab. of 
Inst. of Fats  and Oils, Paris, Yr.). Rev. ]Franc. Corps Gras 10, 
541-47 (1963). The infrared characteristic absorption was 
studied in the 2 to 15 micron range of a number of mono- and 
polyhydroxy derivatives of stearie acid as well as the carbonyl 
derivatives. 

EFFECT OF THE DEGREE OF ACETYLATION ON THE CO'NSISTENCY 
OF ACETYLATED I~ATS. J.  Pokorny and L Tomankova (Inst. 
Chem. Tech., Prague).  Papers Inst. Chem. Tech. Prague 6, 
171-7 (1962). Mixtures of mono- and diglycerides of stearie 
acids and fa t ty  acids from hardened fats were acetylated in 
different degrees by means of acetic anhydride. The heat re- 
sistance of the resulting acetylated fats  varies as a function 
of the degree of acetylation since melting point and dilatation 
are linear functions of the percentage of unreacted hydroxyl 
groups. 

PARTICULATE NITROCELLULOSE COATED WITH SORBITAN TRIOLEATE. 
R. E. Coffee (Olin Mathieson Chemical Corp.). U.S. 3,118,797. 
Nitrocellulose particles are coated with sorbitan trioleate in a 
proportion equivalent to between 0.02 and 0.Sqv by weight of 
the nitrocelhfiose. The coating of sorbitan trioleate is sub- 
stantially complete and of substantially uniform thickness. 

�9 B i o l o g y  and N u t r i t i o n  
STUDIES ON THE METABOLIS'I~s OF CIS,TRANS ISO]~ERS OP METHYL 
LINOLEATE AND LINOL]~NAT~. ~ .  L. Blank and O. S. Privett  
(Hormel Inst., Univ. of Minnesota, Austin, Minn.). J .  Lip/d 
Res. 4, 470-476 (1963). Studies were made of the group com- 
position of the lipids and of the fa t ty  acid components in each 
class of lipids in the livers of rats fed a fat-free diet or diets 
supplemented with methyl linoleate (c/s-9,v/s-12-octadecadie- 
noate) ; methyl eis-9,trans-12-octadecadienoate; and methyl lino- 
leate, which contained 30% of the double bonds in the ~rans 
configuration. The conversion of methyl eis-9,trans-12-octadeca- 
dienoate to an isomer of archidonic acid, believed to be c/s~5, 
cis-8,cis-11,trans-14-eicosatetraenoic acid, and of ' ' cis, trans"- 
methyl linolenate to polyenoic acids containing trans unsatu- 
ration in rats is reported. The metabolism of trans acids in 
relation to the nutritional requirements of the rat  for essential 
fat ty acids is discussed. 4,7,10,13-Eieosatetraenoic acid was 
found in the liver phospholipids of rats fed a fat-free diet 
and, to a lesser extent, in the liver phospholipids of a group 
of rats receiving a supplement of methyl linoleate. 

THE INTI~STINAL ABSORPTION OF PATTY ACID: A BIOCHEMICAL 
A.ND ELECTRON ~ICROSCOPIC STUDY. C. T. Ashworth and J.  ]~. 
Johnston (Depts. of Pathology and Biochem., Univ. of Texas 
Southwestern Med. School, Dallas, Texas). J. L~pid l~es. 4, 
454-460 (1963). Following the administration of 2 ml of C l~- 
labeled oleic acid to rats by stomach tube, osmiophilic droplets 
and particles, from 10 to 300 m~ in diameter, were demon- 
strated in the intestinal lumen. The smaller droplets of fa t ty  
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acid  were f r equen t ly  f o u n d  between the microvil l i  of  in tes t ina l  
epi thel ia l  cells a n d  were of  the  same size r ange  as h a s  been 
proposed  fo r  l ipid micelles (10 m ~ ) .  The  rad ioehemica l  exami- 
na t ion  of the  lumen  con ten t s  revealed t h a t  the  ac t iv i ty  was  still  
p resen t  in f ree  f a t t y  acids. L a r g e r  osmiophil ic  droplets ,  aver- 
a g i n g  150 m~ in  d iameter ,  were f o u n d  in cy top lasmic  vesicles 
wi th in  the  epi thel ia l  cells. These  f indings sugges t  t ha t  e lectron 
microscopic  v isual iza t ion  of l ipid drople ts  cannot  d i s t ingu i sh  
between f a t t y  acid and  mono-,  di-, and  t r iglycer ides .  Chemical  
and  radioehemical  f indings  in the  absorp t ion  of f a t t y  acid 
indica te  t ha t  the  f a t t y  acid enters  the  chyle p r imar i ly  as tri- 
glyceride,  t ha t  the  t r ig lycer ide  con ten t  of  the  in t e s t ina l  wall 
is increased,  a n d  t ha t  there  is a s igni f icant  t r a n s f e r  of  the  C ~4 
label f r o m  f a t t y  acid to t r ig lycer ide  a t  some s t age  du r ing  
absorp t ion .  These  observa t ions  m e a n  t ha t  a t  leas t  some of  the  
osmiophil ic  drople ts  seen  wi th  electron microscopy in the  in- 
t e s t ina l  epi thel ia l  cells in f a t t y  acid abso rp t ion  m u s t  be tri-  
glyeerides.  

STB.UCTURES OP THE NOI~:MAL UNSATUI~ATED ]~ATTY ACIDS OP 
BaAI~ SP~INC~OLIPIDS. Y. K i sh i mo t o  and  N. S. R a d i n  (Menta l  
H e a l t h  Resea rch  Ins t . ,  Univ .  of  Michigan ,  A n n  Arbo r ) .  J .  
Lipid Res. 4, 437-443 (1963) .  A descr ip t ion  is p resen ted  of the  
s t ruc tu ra l  charac te r i za t ion  of the  no rma l  u n s a t u r a t e d  f a t t y  
ac ids  of  p ig  b r a in  sphingol ip ids .  The  acids  were isola ted with 
the  use  of  si lver n i t r a t e - i m p r e g n a t e d  silica gel a n d  gas- l iquid  
ch roma tog raphy ,  and  the  posi t ions  of  the  double bonds  were 
de te rmined  by a simplif ied ozonolysis  procedure .  I n  th i s  
method,  the  me thy l  es te rs  were t r ea ted  consecut ively with ozone, 
pe r fo rmic  acid, and  d iazomethane .  Gas-l iquid c h r o m a t o g r a p h y  
with a t e m p e r a t u r e  p r o g r a m  pe rmi t t ed  ana lys i s  of  the  degrada-  
t ion products  wi thout  p re l imina ry  sepa ra t ion  of the mono- and  
dicarboxy]ic acids. Twenty-seven  chemical ly-defined unsa tu -  
ra ted  acids were found ,  26 of which have  not  been previous ly  
reported.  These  include the  odd- and  even-numbered  monoenoic  
acids 22-26 carbon  a toms  long,  as well as ~_.~, C_-s, and  C~ 
dienes. Each  acid cons is ted  of 2-4  posi t ional  isomers ,  which 
appea r  to have  been der ived f r o m  oleic, palmitolei% linoleic, 
or an  odd-numbered  acid by chain  e longat ion.  

BIOSYNTHESIS Ot~ NERVONIC ACID AND ITS ttOMOLO(}UES }'RDM 
CAP~OXYL-LABEL~D OLEIC ACID. Ibid., 444-447.  An  emuls ion of  
carboxyl- labeled po t a s s i um oleate was  in jec ted  direct ly into 
the  b ra ins  of  a g roup  of ra ts ,  and  24 hours  la te r  the  ra t s  were 
sacrificed. The  b r a i n  sph ingo l ip ids  were isolated,  and  f rom 
these,  the  ind iv idua l  no rma l  u n s a t u r a t e d  acids. The  m a j o r  
acid, nervonic ,  was  cleaved by ozonolysis  and  also by  decarboxy- 
lat ion.  V i r tua l ly  no ac t iv i ty  was found  in the  cha in  por t ion  
f rom the  co-end, while 74% of  the  ac t iv i ty  was f o u n d  in the  
carboxyl  group.  I t  would appear  t h a t  very l i t t le  oleate entered  
the  cells t h a t  make  the  sphingol ip id  acids  and  t h a t  much  of 
i t  was  deg raded  to acetate .  The labeled ace ta te  thus  fo rmed  
was used  to l eng then  shor ter  acids.  

IN VIVO CONV~KSI01"70~ TM LABELleD ~ATrl~ ACI])S TO THE S~PHINGO- 
LIPID PATTY AO~I)S IN tL~.T BI~AIN. A K.  H a j r a  and  N. C. Radin .  
Ibid., 448-453.  Emul s ions  of carboxyl- labeled pa lmi ta te ,  stea- 
rate,  l ignocerate ,  and  DL-cerebrona te  were in jec ted  into the  
b ra ins  of  wean l ing  ra ts .  A f t e r  var ious  t ime  in terva ls ,  t he  
r a t s  were sacrificed, and  the  s a t u r a t e d  f a t t y  acids  of  the  b r a in  
sph ingo l ip ids  were isolated and  decarboxyla ted .  All fou r  acids 
had  been incorpora ted  into the  sphingol ip ids .  The  p a h n i t a t e  
and  s t ea ra t e  gave  r ise to radioact ive  l ignocera te  and  cerebronate  
in which  the  carboxyl  g roups  were relat ively nonradioac t ive .  
The l ignocera te -C TM gave rise to labeled cerebronate  in which 
the  earboxyl  g roup  conta ined  near ly  all the  act iv i ty .  The in- 
j ec ted  cerebronate-C ~ unde rwen t  l i t t le  or no convers ion to 
no rma l  acids.  

MI~ASUI~MENT OlO SERUM TRIGLYCEKIDES BY THIN-LAYE~ GHI~0- 
2V/ATOGRiPtIY AND INFq~AI~]~D SPIDCTKOPHOTOMETlgY. K .  Kre l l  and  
S. A. H a s h l m  (Dept .  of  Mcd., St.  L u k e ' s  Hosp .  and  Ins t .  of 
N u t r i t i o n  Sciences, Columbia  Univ. ,  New York,  N. Y.) .  J .  
Lipid Res. 4, 407-412  (1963) .  A direct  and  nondes t ruc t ive  
me thod  fo r  the  q u a n t i t a t i v e  de t e rmina t ion  of s e rum or p l a sma  
t r ig lycer ides  ha s  been developed. The  lipid ex t rac t  of  t ml of  
s e rum is c h r o m a t o g r a p h e d  oll l - ram wet- th lckness  silicic acid 
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layers  p repa red  f rom a water -ace tone  s lurry .  Fol lowing e h -  
tion, t r ig lycer ides  a re  quant i f ied  by  i n f r a r e d  spec t rophotomet ry .  
Fo r  both syn the t i c  and  n a t u r a l l y  occur r ing  t r ig lycer ides ,  a 
nonl inear  re la t ionship  of absorp t iv i ty  as a f u n c t i o n  of con- 
cen t ra t ion  has  been character ized.  Prec i s ion  of the  m e th o d  
is 2% and accuracy  4%.  Recoveries  average  96%.  The method  
is sensi t ive to se rum concent ra t ions  as  low as 20 m g / 1 0 0  ml. 

THE tUBST~ATE SPECIPlCITY OP PHOSPHOLIPASI~ A. L. L. M. 
V a n  Deenen and  G. H. De H a a s  (Dept .  of  Biochem.,  Lab.  of  
Organ ic  Chemis t ry ,  S t a t e  Univ.  of  Ut recht ,  Ut recht ,  Nether -  
l ands ) .  B$oehim. Biophys. Aeta  70, 538-553 (1963) .  Inves t iga -  
t ions on var ious ly  modif ied ana logues  of phosphol ip ids  eluci- 
da ted  the  fol lowing s u b s t r a t e  charac te r i s t i c s  for  phosphol lpase  
A (Crota$~, adamantcus). W i t h i n  the  class of  a-phospho- 
glycerides  L- i somers  are  readi ly  hydrolysed,  while D-a-phospho- 
l ipids appea red  no t  to be a t tacked .  L-a- lec i th ins  con ta in ing  
f a t t y  acids  wi th  g rea t ly  v a r y i n g  cha in  l eng th  a re  suscept ib le  
to phosphol ipase  A ac t ion ;  however,  cer ta in  water-soluble  
shor t -cha ln  compounds  are  hydro lysed  a t  a very  slow ra te  
only. Glycol ana logues  were demons t r a t ed  to exhibi t  su b s t r a t e  
act ivi ty .  Phospho l ipase  A ca ta lyses  the  hydro lys i s  of a sym- 
met r ic  fl-lecithin into an  opt ical-act ive lysoleci thin.  

THE EV~E!CT O~ ~ BIOTIN DEPICIENCY ON THE SYNTHESIS 01 ~ FATTY 
ACIDS BY YZAST. H. Suomala inen  a n d  A. J .  A. K e r a n e n  iRe- 
search  Lab.  of  the  S t a t e  Alcohol Monopoly (Alko) ,  Hels inki ,  
F i n l a n d ] .  Bioehim. Biophys. Ac ta  70, 493-503 (1963) .  Biot in  
was  replaceable  by the  u n s a t u r a t e d  long-chain  f a t t y  acids, 
oleie and  palmitoleic,  when added  wi th  a spa r t i c  ac id  to biotin-  
deficient b a k e r ' s  yeas t  unde r  aerobic condi t ions .  B a k e r ' s  
yeas t  g rew normal ly  wi th  ethyl  s t ea ra t e  and  pa lmi t a t e  under  
s imi la r  condi t ions.  This  is expla ined by the  ab i l i ty  of  the  
esters  to pene t r a t e  into the yeas t  cells, where the  s a t u r a t e d  
ac ids  were conver ted  into u n s a t u r a t e d  ones. W h e n  b a k e r ' s  
yeas t  grew in the  absence  of  b io t in  unde r  aerobic  condit ions,  
the  content  of  C~s f a t t y  acids, i nc lud ing  oleie acid, decreased,  
and  the  con ten t  of  C~s f a t t y  acids,  pa r t i cu la r ly  palmitole ic  
acid,  a n d  of  acids  with less t h a n  16 carbons  a toms ,  increased.  

ErI~ECT ot~ TKIPARANOL ON ATHEKOSCLE~OSIS AND ON STF.~tOL 
COMPOSITION AND CONCENTRATION 1N SEICUhs AND A01~TA 0t~ THE 
CHICK]hN. H. ~1~. C. Woad ,  J .  Av lgan ,  R. L.  Ra i fo rd ,  A. But le r ,  
and  H. E.  V r o m a n  (Dept .  of  Phys io logy ,  College of Med., 
H o w a r d  Univ. ,  W a s h i n g t o n ,  D. C.).  J. Lipid Res. 4, 477-480 
(1963) .  The  a d m i n i s t r a t i o n  of  t r i pa rano l  resul ted  in an  in- 
crease in se rum to ta l  s terols  and  desmosterol  in bo th  cockerels 
and  egg- lay ing  pul lets .  I n  all cases, the  a d m i n i s t r a t i o n  of tri-  
pa ranol  caused  a cessa t ion  of egg  product ion.  I t  a p p e a r s  t h a t  
t r i pa rano l  enchanees  the  degree a n d  incidence of a theroscleros is  
of  the  ao r t a  of  the  chicken. 

~ATI5 OF pALMITATE AND 0P LINOL ~E!ATE PERle'USED T1T~OU~I:I Tt=I~ 
ISOLATED RAT LIVEI~ AT HIGH OOKCE~T~ATI(~NS. P .  J .  Nes te l  a n d  
D. S te inbe rg  (Lab .  of  Metabol i sm,  N a t ' l  H e a r t  Ins t . ,  N I H ,  
B e t h e s d a  14, Md.) .  J. Lipid t~es. 4, 461-469 (1963) .  W h e n  
ra t  l ivers  were pe r fu sed  with red cel l -a lbumin solut ions  con- 
t a in ing  h igh  concen t ra t ions  of  f ree  f a t t y  acids  ( F F A ) ,  the  
F F A  were very  rap id ly  t aken  up.  The ne t  increase  in  l iver 
g lycer ide  con ten t  was independen t  of  whether  pa lmi ta te ,  lino- 
leate,  or a combina t ion  of the  two was  used  to ra i se  the  F F A  
concen t ra t ion  of the  pe r fusa t e .  The  changes  in  the  f a t t y  acid 
p a t t e r n  of  the  g lycer ides  in the  l iver a n d  in the  p e r f u s a t e  
ind ica ted  t h a t  the  f a t t y  acid added  to the  p e r f u s a t e  to ra ise  
the  F F A  concen t ra t ion  to h igh  levels was  be ing  p re fe ren t i a l ly  
ut i l ized for  f o rma t ion  of  the  new glycerides.  P e r f u s i o n  with 
pa lmi t a t e  marked ly  increased  the  pe r cen t age  of  pa lm i t a t e  in 
the p e r f u s a t e  glycerides.  L inolea te  had  less effect  on the  f a t t y  
acid p a t t e r n  of the l iver g lycer ides  and  a g rea t e r  effect  on t h a t  
of  the  p e r f u s a t e  glycerides.  S tud ies  of  u t i l i za t ion  of labeled 
F F A  by  l iver slices showed t h a t  re la t ive ly  more  labeled palmi-  
ra te  was incorpora ted  into g lycer ides  and  re la t ive ly  more  lino- 
leate  into phosphol ipids .  L ive rs  were pe r fu sed  with p a l m i t a t e  a t  
low and  a t  h igh  concen t ra t ion  a d d i n g  pa lmi t a t e - l -C  ~* as  a 
t racer .  I t  was shown t h a t  h igh  F F A  concent ra t ions  s t rong ly  
s t imu la t ed  conversion to C~40~ and  incorpora t ion  into g lycer ides  
bu t  h a d  a less ma rked  effect on incorpora t ion  into phospho- 
lipids. 

GENETIC VAI~IATIONS IN I'LAS~A LIPID OON*~NT IN MICE. R. S. 
Yamamoto ,  L.  B.  Cr i t tenden ,  L.  Sokoloff, and  G. E. J ay ,  J r .  
( N a t ' l  In s t .  of  Ar th r i t i s  and  Metabol ic  Diseases  an d  N a t ' l  
Cancer  Ins t . ,  N I H ,  Be the sda  14, Md. ) .  J. Lipid  Res. 4, 413-418 
(1963) .  L a r g e  genet ic  va r i a t ions  in p l a sma  concen t ra t ions  of  
to ta l  l ipids,  cholesterol  + cholesterol  ester,  and  phosphol ip ids  
were f o u n d  in S T R / 1 N ,  D B A / 2 J N ,  and  A / L N  mice an d  the i r  
crosses.  The  concen t ra t ions  were cons t an t  f r o m  2 to 16 m o n t h s  
of age  a n d  were independen t  of  sex. 
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posffive-acEon an#oxidant for 

�9 prevention of rancidity 

�9 prolonged shelf life 

�9 application flexibility 

�9 time and money savings 

N o  m a t t e r  w h a t  y o u r  p r o c e s s i n g  m e t h o d . . .  
cooking,  baking ,  deep - fa t  f r y i n g . . .  S i t s t ane  is 
y o u r  a s su rance  of  p r o d u c t  s t ab i l i ty  a n d  p ro t ec -  
t ion.  Sf ls tane,  t h e  or iginal  B H A  an t iox idan t ,  is 
used  ef fec t ive ly  a lone  or  in  c o m b i n a t i o n  w i t h  
o t h e r  a n t i o x i d a n t s  t o  p r o v i d e  c a r r y - t h r o u g h  
p r o t e c t i o n  t h a t  keeps  food f r e sh  far  longer  . . . 
p leases  b o t h  dea le r  a n d  housewife .  

SGs tane  p o s i t i v e - a c t i o n  a n t i o x i d a n t s  a re  ea sy  
to  use too. Avai lable  in several  conven ien t  fo rmu-  
l a t ions ,  t h e y  a s su re  t h e  p roces so r  of  m a x i m u m  
t ime ,  l abor ,  a n d  m o n e y  sav ings .  I n f o r m a t i o n  
on  t h e  S E s t a n e  f o r m u l a t i o n  b e s t  s u i t e d  to  y o u r  
p a r t i c u l a r  n e e d s  is ava i l ab l e  o n  r e q u e s t .  

available 

S~Jstane B H A  

SGstane 1 -F 

SEstane ~3-F 

SEstane 3 

sGstane 6 

SGstane W 

s(,stane P 

S&stane B H T  

in 8 formulations 

T a b l e t  Lard  
S h o r t e n i n g  
E d i b l e  T a l l o w  

F l a k e  O l e o  Oi l  
R e n d e r e d  B e e f  F a t  

Flake F r y i n g  O i l s  
t n s d i D I s  T a l l o w  
I n e d i b l e  G r e a s e  

L i q u i d  Paraffin Waxes 
Ci t rus  O i l s  
Essential O i l s  

L iqu id  B a k e d  GOODS 
Cake  M i x e s  
P r e p a r e d  F o o d s  

L iqu id  F ish P r o d u c t s  
C o n f e c t i o n s  

L iqu id  S n a c k  F o o d s  
F r o z e n  F o o d s  
Dehydrated F o o d s  

C r y s t a l l i n e  F r e e z e - d r i e d  F o o d s  

For additional information and technical assista~we w~te 
to UOP Products Department or our Sales Representative: 
WILLIAM E, PHILLIPS, INCORPORATED 
435 North  Michigan Avenue, Chicago 11, I l l inois  

5 0  y e a r s  ~ ~ -  ~ | 

1914 �9 1964  

UnlUERSgL OIL PRODU(T| (ompRnv 
30 Algonquin Road, Des Plaines, Illinois, U. S. A., 
in the Greater Chicago Area 
WHERE RESEARCH iS PLANNED WIIH PROGRESS IN MiND 

-fkBSTRACTS: BIOLOGY AND NUTRITION 

TH~] ROLE O~ ~,flOROSOMES II'~ FATTY ACID SYNTHESIS ~0"14s ACE- 
TAT]~ BY CELL*~R~EE PB~E'FAR~kTIONS OE RA~ LIVE:It AND MA~IMARY 
OLAND. S. Abraham, K. J. ~r and I. L. Chaikoff (Dept. 
of Physiology, Univ. of Calif., Berkeley). Biochim. Biophys. 
Acta 70, 357-369 (1963). The conversion of acetate to fa t ty  
acids by particle-free supernatant and microsomal fractions 
of rat livers and of lactating and non-lactating rat-mammary 
glands was studied. Stimulation of fa t ty  acid synthesis by 
addition of microsomes to the supernatant fraction was related 
to the amounts of mlcrosomal protein and ATP added to the 
incubation mixtures. Excessive amounts of either one depressed 
the level of synthesis, which could be reversed by addition of 
larger amounts of the other. 

~[ETABOLtSM OP 1 - ~  ~4 LIGNOC~]%I~ A C I D  IN THE RAT. S,  Gatt 
(Dept. of Biochem., Itebrew Univ. Hadassah Med. School, 
Jerusalem, Israel).  Biochim. Biophys. Acta  70, 370--380 (1963). 
1-C ~ Ligneceric (tetracosanoic) acid was synthesized and ad- 
ministered to rats. Following intravenous injection, the fa t ty  
acid accumulated in the liver, was slowly oxidized to C~O~ and 
incorporated into sphingolipids, cholesterol esters and glyc- 
erides; a large portion of the administered acid was found 
as free fa t ty  acid for periods of 24 hours or more. After  
intracerebral administration to young rats, ]ignoeeric acid was 
incorporated into the brain sphingolipids and glycerides. 
LIPID ~fETABOLIS~Cf AND THE LAYING HEN. I. PLAS),[A-FREE ~'AT~- 
ACIDS AND TH~ ONSET OP LAYING IN TH~ I>0MXSTIC P0WL. P . J .  
Heald and H. G. Badman (Twyford Laboratories Ltd., London 
N. W. 10, Great Bri tain).  Bioehim. Biophys. Ac ta  70, 381-388 
(1963). I t  has been found that  the onset of laying in the 
domestic fowl is preceded by large increases in the plasma- 
free fa t ty  acids, total lipids and phosphoproteins, the quantities 
of these components decreasing markedly when laying com- 
mences. No such changes were detected in the cockerel on 
coming to maturity. When intermittent egg laving was induced 
by decreasing the duration of exposure to light, a cyclical rise 
and fall of the plasma component was found to be associated 
with oviposition. The clearance rates of C~Kpalmitate from 
the plasma of the laying hen were riot markedly different from 
those of the immature pullet; the flux was related to concen- 
tration of free fat ty acids in the plasma. 

FURCff[-IER STUDIES OF T ~  ~ I E C H A N I S ~  O~ TH~ PLASMA OHOLES- 
TEP,~L ESTERIYfCATION R]~JJ~-C~ON. Z. A .  G l o m s e t  (Div. o f  E n d o -  
c r i n o l o g y  and Metabolism, Dept. of Med., Univ. of Washington, 
Seattle). Bi~ehim. Biophys. Ae ta  70, 389-395 (1963). The 
role of the major plasma lipoprotein fraetlons in the plasma 
cholesterol esterification reaction has been studied. Human 
plasma was incubated at 370 for  24 hr, and the llpoproteins 
were subsequently fractionated by ultracentrifugal flotation. 
Each fraction was compared to the corresponding non-lncubated 
control with respect to content of total and unesterified choles- 
terol, lecithin, and lysolecithin. Although the total cholesterol 
content of the individual fractions did not change as a result 
of the incubation, the unesterified cholesterol of each decreased, 
the greatest decrement being associated with the low-denslty 
lipoproteins. In contrast, the greatest  decrement in lecithin 
was in the high-density fraction, and the greatest increment 
in lysolecithin was in the ' t very high-densi ty ' '  fraction. When 
lipoprotein fractions obtained by precipitation with ethanol 
were incubated separately, it  was found that  the relative de- 
crease in a-lipoprotein unesterified cholesterol was much greater 
than that  in fl-hpoprotein unesterified cholesterol, and compara- 
able results were obtained with lipoproteins prepared by dif- 
ferential flotation. 

ENHANCEMENT 01~ CHOLESri~,ROL ESTF/I~I~IOATION IN SERUM BY 

AM ~XTRACtT OP GKOUP-~ STR~PTOCOC0~JS. l~, ]%owen and J.  Mar- 
tin (Dept. of Microbiology and Immunology, Albert Einstein 
College of Med., New York, N. Y.). Biochim. Biophys. Ac ta  70, 
395-r (1963). Extracts of certain Group-A streptococci, in 
minute amounts, markedly increase the rate and extent of 
cholesterol esterification occurring in human serum held at 37C. 
The direct t ransfer  of a single fa t ty  acid from lecithin to 
cholesterol constitutes the major mechanism of cholesterol 
esterification i~ vitro in human serum ; the rate and extent of 
ester formation being limited by the availability of lipoprotein- 
bound lecithin. The streptococcal factor, in promoting the de- 
gradation of high-density serum lipoprotein, evidently enhances 
esterifieation by making bound lecithin more accessible to the 
serum enzyme involved in fa t ty  acid transfer. 

THE PHOSPEOLIPIDS 01 ~ LIttER-CELL I~%ACTIONS. I .  THE PHOSPH0 ~ 

LIPID O0MPOSITION 01~ THE LIVER-CELL NUCLEUS. ~I .  I .  Gurr, 
J.  B. Finean and J. N. Hawthorne (Dept. of Medical Biochem- 
istry and Pharmacology, Medical School, Birmingham, Gre~t 
Britain).  Bia~him. Biophyv. Avta  70, 406-416 (1963). Nuclei 
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have been isolated from rat  liver and their puri ty investigate d 
by electron microscopy. Nuclear phospholipld, cholesterol, DNA 
and protein have been determined. The phospholipid comp0si 
tion of the nuclei has been investigated by hydrolysis and two- 
dimensional paper chromatography and compared with the phos- 
pholipid composition of whole liver. The amount of lipid in 
the nucleus is small, but  the pa t te rn  of lipids is similar to 
tha t  in the whole cell with the exception that  cardiolipin is 
absent from the nucleus. 

SEFAI~ATION 0P THE LIPIDS 0P  PI-~OTOSYNTt:IE;TIC TISSUES:  IIv[- 
PROV~MENTS IN ANALYSIS BY THIN-LAYEI~ C:HROMATOGI~APHY. 
B. W. Nichols (Brunet  College, London, Great  Br i ta in) .  
Bioehim. Biophys. Acta 70, 417-422 (1963). Thin-layer chroma- 
tography on silicic acid, using solvents of carefully controlled 
water content, has permitted the separation of the total  lipids 
of lettuce and cabbage into at  least 19 components. Only a 
small proportion (chiefly phosphatidyl glycerol) of the leaf 
phospholipids was present in the chloroplast fraction, which 
contained a novel, unidentified lipid in addition to mono- and 
di-galactolipids. Free sterols, sterol esters and triglycerides 
were detected in extracts from the whole leaf, but  were absent 
from the corresponding chloroplast preparation. Sterol gly- 
cosides were abundant  both in the whole leaf and in the stalk, 
but the other glycolipids were concentrated mainly in the 
photosynthetic tissue. 

T f t ~  DETEtC~INATION OF THE PATTY ACID COI~[P0'SITION OF SEI~U~I 
LIPIDS S~PATCATED BY THIN-LAYE]~ CHROMATOGRAPHY; AND A 
CO]VIPAIC~ISON WITH gOLUMN CHRO~IATOGI~APttY. D.  T. Bowyer, 
W. M. F. Lent, A. N. Howard and G. A. Gresham (Depts. of 
Pathology and Agriculture , Univ. of Cambridge, Great Br i ta in) .  
Bioohim. Biophys. Acta 70, 42.3-431 (1963). A method is de- 
scribed for the determination of fa t ty  acid pat terns  of indi- 
vidual phospholipids (viz. lecithin, lysolecithin and sphingo- 
myelin) and neutral  lipids (viz. sterol esters, free f a t ty  acids 
and triglycerides) of serum by gas-llquid chromatography, a f te r  
their separation by thin-layer chromatography. Replicate de- 
terminations indicate tha t  the method gives highly reproducible 
results, and there is no evidence of loss of unsaturated fa t ty  
acids by oxidation. In  a comparison between thin-layer and 
column chromatographic methods, values for the f a t ty  acid 
composition of cholesterol esters, triglycerides and free fa t ty  
acids were in good agreement. With  phospholipids agreement 
for values of lecithin and ]ysolecithin was moderately good but  
with sphingomyelin agreement wos poor. 

T H g  SEPAI~ATION OF NEUTRAL BLO~ID-SEI~UM GLYCOLIPIDS BY 
THIN--LAYER CHI~OMATOGRAPHY. U.  Svenncrholm and L. Svenner- 
holm (Dept. of Medical Bioehem., Univ. of Gothenburg, Goth- 
enburg, Sweden). Biochim. Biop~hys. Aeta 70, 432-441 (1963). 
A method is described for the quanti tat ive isolatio~ of neutral  
glycolipids of blood serum on thin-layer plates of silica gel. 
Four  different glyeolipids have been isolated and characterized: 
ceramide-monohexoside, -dihexoside, -trihexoside and -trihexo- 
slde-N-acetylgalactosamine. The ceramide monohexoside is a 
glucocerebroside. All the hexosides, except the amino sugar con- 
ta ining one, contained both normal and hydroxy fa t ty  acids. 
The glucocerebroside and the eeramide-dihexoside constitute 
more than ~ of total  neutral  serum glycolipids. 

T~E STRUOT~E o~ MYOOSmE ]3. H. Demarteau-Ginsburg and 
E. Lederer ( Ins t i tu t  de Chimie des Substances Naturelles, 
C.N.R.S., Gif-sur-Yvette, Seine-et-Oise, France) .  B4oehim. 
Biophy~. Ac ta  70, 442-451 (1963). Myeoside ]3, a specific 
glycolipid found in b(rvine strains of Mycobacteriu,ra tu.bercu- 
losis is shown to be a mixture of homologous compounds differ- 
ing by the nature of the f a t ty  acids. The principal constituent 
of this mixture is a mycoside B having the molecular formula 
C~H~O~o; i t  contains one molecule of 2-O-methyl-D-rhamnose 
bound in B linkage to the phenolic hydroxyl of a phenolic, 
methoxylated glycol C~.~H~O~, the two allphatic hydroxyls of 
which are esterified with one molecule of palmitie acid and 
with one molecule of C.~,-mycoceroslc acid. A provisional for- 
mula for mycoside B is presented. 
~TUDIE:S ON TIz~E, ~UCOLIPIDS AbTD THE CER~BROSn)Es OF GIt lCKEN 
BR~IN DURING E~[BRYONIC DI~VELOFM:ENT. O. W. Garr igan and 
E. Chargaff (Dept. of Bioehem., College of Physicians and 
Surgeons, Columbia Univ., New York, N. Y.). Bio chim. B~o- 
phys. Ae ta  70, 452~464 (1963). The formation of mucoiipids, 
cerebrosides, and other brain constituents has been examined 
in the developing chick embryo. Mucolipids were isolated from 
adult chicken brain and a corresponding fract ion from 10 
developmental stages (s tar t ing at  4.5 days) of the chick-embryo 
brain. These fract ions are compared with regard to amount 
per cell, composition, and several physical properties. 

(Continued on page 50) 

W h e n  indust ry  has a p r o b l e m  
Beacon Chemica l  f inds the  a n s w e r !  

PROBLEM: 
Crystal formation in edible and non-edible 

oils under cold conditions 

ANSWER: 
CLARICOL--the new improved crystal 

inhibitor 

Chemical  research staff  a t  Beacon Chemical  Industries, Inc. 

Another triumph from Beacon Research. CLARICOL- the 
new u n i q u e  crystal  inh ib i to r  for use as a win ter iz ing  aid in 
p roduc ing  edible and  non-ed ib le  oils and  for  i m p r o v i n g  the 
Cold Test in these products .  Salad oils, cooking oils, m a y o n -  
naise, salad dressings,  r e m a i n  crystal- /ree longer  under  colder  
condi t ions  wi th  CLARICOL. 

Get dramatic results at low cost! The addition of very small 
quantities of CLARICOL inhibits the precipitation of solid fat 
crystals  at low temperatures. As little as 0.03 to 0.04% 
CLARICOL added to cottonseed or  soybean  salad oil quadru-  
ples the AOCS Cold Test on a typical  oil. Cold Tests of 50 to 
100 hour s  are c o m m o n  when  CLARICOL is used. CLARICOL's 
inhib i t ing  power  l imits eventua l  crystals  to imperceptible size 
- n o  heavy  floe. 

W h e n  added to refined cottonseed oil, prior to winter izing,  
as little as 0.02 to 0 . 0 4 %  CLARICOL speeds up  crystal  prec ip-  
i ta t ion and overall production. Oils con ta in ing  CLARICOL 
are  m o r e  easily and  rapid ly  refined.  Yield of winterized oil is 

increased  and  the Cold  Test of the , �9 . ~  ....... 
............. resu l t ing  oil is improved .  CLARICOL 

~ ~ is semi-fluid, easy to handle ,  econom- 

~ BF-J~OON~~ ical touse!  It is a Food Additive (21 
i ,  C F R .  Su b p a r t  D,  Sect ion 121-1016),  

! BEACON CHEMICAL INDUSTRIES 
~ : ~ ,  C H E M I O A L  j ~ 33 Richdale Ave., 

.... ~;'~ : :,,~-:: ~ . . . . .  ~ :  Cambridge 40, Mass. 
........ ~,~ 2~ ~ ~ ,~':' Manu|acturers o| Dtgoait Intermediates, 

CLARICOL REQUIRES OVERSEAS REPRESENTATION. 
INQUIRIES INVITED FROM QUALIFIED CONCERNS. 
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The genderi # Ind, tr),. . . 

(Cont iz tued  f r o m  p a g e  18)  

One of their first research projects was initiated in 1950, 
in cooperation with the American Meat Institute Founda- 
tion and the U. S. Department of Agriculture. Starting 
with meat meal and tankage, this cooperative program 
was soon expanded to include animal fats and other animal 
and poultry by-products. ~t also developed the initial 
findings from which a totally new market was born . . . the 
addition of animal fats to feeds. 

When the first estimates of this market were announced 
in 1952, predictions were made that the annual usage would 
be about 250 million pounds a year. These were to prove 
conservative. Recent figures show that the U. S. feed 
industry now uses more than 500 million pounds of tallow 
and grease alone, along with substantial amounts of meat 
and bone meal, feather meal and poultry by-products meal. 
Growth in the use of fats in feeds from the present level 
to a high of 1.4 billion pounds annually over the next 
decade does not appear unreasonable. 

Today, fat is added to practically all commercial dry 
dog food and to most chicken feeds, particularly to broiler 
and layer rations. Many turkey and calf feeds, as well as 
some hog and beef cattle feeds, also contain added fat. 
Much of the reason for this is that animal fats contain 
approximately 2.5 times as much energy as corn, the most 
common feed ingredient. The high-efficiency, high-protein 
rations cmnmonly used today require this energy boost and 
in most cases tallow and grease can provide it more eco- 
nomically than any other ingredient. 

Even when corn prices are low, feed manufacturers favor 
the use of tallow in their rations for many other reasons. 
A d d e d  fat contributes many nutritional benefits to feeds 
and acts as an aid in processing as well. In  addition to its 
caloric or energy value, fat increases feed efficiency, reduces 
dustiness, makes for easier handling; it increases palata- 
bility, reduces wear on handling, mixing and other maehin- 

CAROLATE | 
Cefyl Palmitic Alkylolamide 

Self-emulsifylng Spermaceti-Amide 
The satiny feel 

(Pat .  Pend . )  

PRISTANE 
C ~ H , o  

Tetramefhylpen§ Norphy~ane 

ROBANE | 
Cs0Hes 

Hexamethyltefracosane, Squalane 
Liquid vehicle NATURAL § skin and sebum 

Accelerates percufaneous (§ and transepidermal) 
and horny layer penetration* 

A NATURAL adiuncf to dermatologicals, topical pharma- 
ceuticals and cosmetics 

(Pat .  Pend . )  

ROTHERM 575 
Heat Transfer and Cooling Fluid in systems oper- 
ated af temperatures between - 1 0 ~  and +575~ 

SOUALENE 
C~oH~o 

Hexamefhylfe§ 
A product of human sebum 

Technical data available 
(~  Reg.  U.  S. Pat  O f f .  * N e w  clinical studies 

R O B E C O  CHEMICALS, INC. 
51 M A D I S O N  A V E N U E ,  N E W  YORK 10, N.Y. 

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

ery; it aids in homogenizing and stabilizing the mixture of 
fine particled feed additives, supplies an added growth 
factor and gives feed a better appearance. Adding fat to 
pelleted feeds leads to an increase in pelleting rate, longer 
service life for pelleting dies and less wear on pelleting 
machinery. I t  also enables manufacturers to make pellets 
with feeds that otherwise could not be pelleted. 

These "plus" factors cause feed fornmlators to use fats 
even when the energy-cost ratio for fats is above other 
energy sources. In  a recent year, for example, use of fats 
continued to expand though their cost averaged 34% above 
corn on an equivalent energy basis. 

A wide range in kinds and grades of fats and oils is 
incorporated into livestock feeds. As long as a fat is not 
rancid or becoming rancid, does not have an objectionable 
odor, is clean, has a stability of at least 20 hours (A.O.M.), 
and is low in moisture, it should make a satisfactory feed 
ingredient. Recent studies indicate that, of the total volume 
of fats and oils used in formula feeds, fancy tallow ac- 
counted for about 26% of the total, prime tallow 29%, 
other tallows 18%, white grease 2%, yellow grease 13%, 
other greases 4%, and fats and oils other than tallow and 
grease 8%. 

Another growing market for our ever-mounting stockpile 
of inedible tallow is the fatty acid industry. Here animal 
fat, principally in the form of inedible tallow, is the largest 
single source material for fatty acids. 

Fortunately, the prospects of tallow as a chemical raw 
nmterial are limited only by the chemists' imagination. I t  
furnishes straight-chain carbon compounds not obtainable 
from petroleum~ for example. I t  furnishes structures at a 
cost at which they could not be synthesized from other 
sources. Some are materials rarely found or not at all 
present in natural products. In  1960 about 50% of the 

(Cm~tiaued on page 52) 

THE GROWTH OF FATS IN INDUST]ZY 
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P r o o f ?  Y o u  c a n  f i nd  it in  y o u r  p r o d u c t  - in  b e t t e r  p e r f o r m ~  

a n c e ,  l o w e r  c o s t s ,  i m p r o v e d  y i e l d s .  H o w  d o  w e  d o  it? B y  

s t a r t i n g  w i t h  t h e  f i n e s t  r a w  m a t e r i a l s - . .  , c r p p l y i n q  t h e  

m o s t  a d v a n c e d  t e c h n i q u e s  of  r e f i n i n g ,  d i s t i l l a t i o n  a n d  

q u a l i t y  c o n t r o l  . . . d r a w i n g  f r o m  m o r e  t h a n  a c e n t u r y  o f  

e x p e r i e n c e .  O u r  Dis t i t l~d  V e g e t a b l e  F a t t y  A c i d s  t y p i f y  t h e  

r e s u l t s .  C h o o s e  a n y  o n e  o f  n i n e .  Y o u  c a n  b e  s u r e  i t ' s  

100 % v e g e t a b l e  d e r i v e d ,  l o w  in  u n s a p o n i f i a b l e s ,  h e a t  s t a b l e ,  

a n d  u n i f o r m .  W e ' l l  g l a d l y  

s e n d  a s a m p l e  ( p l e a s e  s p e c i f y  

u s e )  a n d  s p e c s  s o  y o u  c a n  

m a k e  y o u r  o w n  c o m p a r i s o n s .  

S e n d  f o r y o u r f r e e  c o p y o f " H a n -  
295 Madison Ave., N. Y. 17, N. Y. 

d l inq  Industr ia l  Fatty Ac ids. "  MANUFACTURERS SINCE 1837 
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(Cont inued  f rom page  47) 
SPEC1PICITIZS oP LIPASES. P .  Desnuel lc  and  P .  Sava ry  ( I n s t i t u t  
de Chimie Biologique,  Facu l t6  des  Sciences, ~Iarseil les,  F r a n c e ) .  
J. Lipid Res. 4, 369-384 (1963) .  This  review is devoted to the  
specificities d isp layed  by  the  bes t  charac ter ized  l ipases,  ma in ly  
pancrea t ic  l ipase.  174 references .  

PURIFICATION AND PARTIAL CHARACTERIZATION DiP SP~IINGOMYE- 
LIN FROM H U M ~  PLASMA. C. C. Sweeley (Dept .  of  Bioehem. 
and  Nut r i t i on ,  Univ.  of  P i t t s b u r g h ,  P i t t s b u r g h  13, P c . ) .  J .  
Lipid Res. 4, 402-406 (1963) .  I so la t ion  of  pu re  sph lngomye l in  
f r o m  h u m a n  p l a sma  on a p repa ra t ive  scale is described.  Analy-  
ses of  f a t t y  ac ids  by gas- l iquid  c h r o m a t o g r a p h y  on two polar  
polyes ter  co lumns  indica te  the  presence of all even- an d  odd- 
carbon,  s a t u r a t e d  f a t t y  ac ids  f r o m  C1~ to C2~ and  mo s t  of  the  
cor responding  monoenoic  ac ids  as well. Pa lmi t i c  ac id  is the  
p redominan t  componen t ;  seven of the  ac ids  cons t i tu te  over 
90% of the  total  f rac t ion .  A previous ly  u n a s s i g n e d  t race  
cons t i tuen t  of  the  f a t t y  acid f r ac t ion  has  been t en ta t ive ly  
identif ied as a C~ dienoic acid on the  bas is  of  relat ive reten- 
t ion t imes,  mic rohydrogena t ion ,  and  reac t ion  wi th  mercur ic  
acetate .  

THE INCORPO~ATION 0P DIM]~THYLA~II]~OETHANOL AND DIMETIIYL- 
AMINOISOPROPYL ALCOHOL INTO PI{ORMIA REGINA PHOSPHOLIPIDS. 
L. L.  Bieber  and  R. W. N e w b u r g h  (Dept .  of  Chemis t ry ,  Oregon 
S ta te  Univ. ,  Corvallis,  Oregon) .  J. Lipid Res. 4, 397-401 
(1963) .  The  effect of  rep lac ing  d ie ta ry  choline with dimethyl-  
aminoe thano l  and  d imethy lamino i sopropy l  alcohol on t h e  la rval  
phosphol ip ids  of  the  blowfly Phormia regina was inves t iga ted .  
I t  was found  tha t  these  compounds  were incorpora ted  into 
the  phosphol ip ids  to the  ex ten t  of  app rox ima te ly  30% of the  
to ta l  phosphol ip ids  when dimethylaminoethanol was used  and  
app rox ima te ly  18% when d ime thy lamino i sopropy l  alcohol was 
added  to the  diet.  The s epa ra t i on  of these  phosphol ip ids  by  
silicic acid c h r o m a t o g r a p h y  followed by  c h r o m a t o g r a p h y  on 
DEAE-cel lu lose  is described.  

TH~ UPTAK~ PI~0M THE BLOOD 0~ TRIGLYC]~P~IDE I~ATTY ACIDS 0F 
CFIYLC~MICRA AIqD LOW-DENSITY LIPOPI%0.TEINS BY TI{E MA-MMAI~Y 
GLAND Or T~IE GOAT. J .  M. B a r r y  (Un ive r s i t y  of  Oxfo rd ) ,  W. 
Bar t ley ,  5. L. Linzell ,  and  D. S. Robinson.  Bioehem. J. 89, 6-11 
(1963) .  Ar te r iovenous  m e a s u r e m e n t s  were nmde  across  the  
m a m m a r y  g l ands  of  l a c t a t i ng  goa t s  to discover which f r ac t ions  
of the  p l a sma  l ipids provide f a t t y  ac ids  for  the  fo rm a t io n  of 
milk f a t .  I t  was concluded tha t  a la rge  par t ,  a n d  possibly all, 
of  the  f a t t y  acids  of  milk t h a t  come f rom the blood l ipids are  
derived f rom the t r ig lycer ides  of  the  ehylomicra  and  d < 1 .0 1 9  
low-densi ty l ipoproteins.  

TIlE PII0SPHOLIPIDS O] ~ TIl]~ HOUSF~'VLY~ MUSCA DOMESTICA. 
H. D. Crone and  R. G. Br idges  ( P e s t  I n f e s t a t i o n  Lab. ,  Slough,  
Bucks ) .  Biochem. J. 89, 11-21 (1963) .  The m a j o r  componen ts  
of  the  phosphol ip id  f rac t ion  of the  housefly are :  phospha t idy l -  
e thano lamine  (65% of  the  to ta l  l ipid phospho rus ) ,  phospha-  
t idylchol ine ( 1 7 % ) ,  phospha t idy l se r ine  ( 3 . 5 % ) ,  phosphoinosi-  
t ide ( 3 % ) ,  a ma te r i a l  bel ieved to be  a po lyg lyce rophospha t ide  
( 5 % ) ,  p l a sma logens  ( 1 . 3 % ) ,  u glycerol  e ther  phospha t ide  
( 1 % ) ,  and  a sph ingol ip id  con t a in ing  phosphorus  and  ethanol-  
amine  (3 .5%) .  

F A T ~  ~ ACID COMPOSITION OP TIlE SEB.IYM LIPIDS O] ~ PIGS GIVEN 
DI~F~B~NT AMOUNTS 01~ LINOLEIU ACID. W. ~r F .  L e n t  (Univ .  of  
Cambr idge ) .  Biochem. J. 89, 44-51 (1963).  The  f a t t y  acid 
composi t ions  of  the  se rum l ipids of  6 p igs  f ed  wi th  olive oil 
to supp ly  f rom 0.1 to 3.7% of  the  calories as  linoleic acid 
have  been determined.  The m a j o r  changes  in f a t t y  acid com- 
pos i t ion  occurred when  d ie ta ry  l inoleate suppl ied  less t h a n  1% 
of the  calories. I n  the  phosphol ip id  f r ac t ion  dec reas ing  d i e t a ry  
l inoleate resul ted  in a decrease in the  pe rcen tage  of  linoleic acid 
and  a rach idonic  acid and  an  increase  in  tha t  of  e icosatr ienoic  
acid. Of  the  to ta l  e icosatr icnoic acid and  a rach idonic  acid in 
serum,  70 -75% was assoc ia ted  wi th  the  phosphol ip ids .  I n  the  
s terol  es te rs  a decrease in d ie t a ry  l inoleate resu l ted  in  a fa l l  in 
the pe rcen tage  of  l inoleic acid, which was compensa ted  fo r  by  
a r ise  in t h a t  of  oleic and  palmi to le ie  acids. Of  the  to ta l  linoleic 
acid in serum,  6 0 - 7 0 %  was assoc ia ted  wi th  the  sterot  esters .  
The f a t t y  acid composi t ion  of  the  t r ig lycer ides  and  non-ester i-  
fled f a t t y  ac ids  were least  a f fec ted  by  changes  in  d ie t a ry  lino- 
leate. 

FATTY ACIDS OP DIPFrEEENT TISSUE LIPIDS IN EATS FED ON DIETS 
QUALITATIVELY DIFI~EI%ENT IN LIPID COMPOSITION. E. Turche t to ,  
M. P r o j a  and  M. G. Gandol f i  (Un ive r s i t a  di Bo logna ) .  Bio- 
cher J. 89, 22P (1963) .  The  diets  conta ined  10% of  the  fol- 
lowing f a t s :  h y d r o g e n a t e d  coconut  oil, tallow, olive oil, p e a n u t  
oil, or corn oil. S ta t i s t i ca l  eva lua t ion  of ana ly t i ca l  resu l t s  
showed a clear influence of d ie t a ry  l ipids on to ta l  l ip ids  a n d  
especial ly on the  neu t r a l  f a t  o f  the  d i f fe rent  t i s sues ;  phospho-  
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lip-'ds were modified to a lesser extent. Dietary lipids influenced 
to a decreasing extent the depot lipids, the neutral fat  of liver, 
serum, muscle and heart;  phospholipids of heart were least 
modified. Tallow and hydrogenated coconut oil increased the 
saturated fa t ty  acid content; olive oil did not produce appreci- 
able modifications; peanut and corn oils induced a general in- 
crease of unsaturated acids and in particular of linoleic and 
arachidonic acids. 

F A T T Y  ACTDS IN  HOSPITAL M]~NUS. Margaret O. Osborn and 
Margaret A. Ohlson (State University of Iowa). J .  A m .  Dieter.  
Assoc.  43, 533-6 (]963). Fa t ty  acids in the food served duril~g 
84 days in the cafeteria for the professional staff of a univer- 
sity hospital were calculated from values in food tables and 
also were determined by gas chromatography. Comparison of 
calculated and analyzed values showed close agreement. The 
diet averaged 2800 calories per day with 41.2~v calories as fa t  
and had a P / S  ratio of 0.2. An average of 3.4% of calories 
was from linoleic acid. Daily averages of fa t ty  acids (as % 
of total fa t ty  acids) were: saturated 46.1, oleie 40.8, linoleic 
9.0, linolenie 0.6, and unidentified unsaturated fa t ty  acids 3.5. 

TOTAL LIFIDS AND FATTY ACIDS IN  BI~EAD. A .  I. Fleischman, 
Gertrude Eastwood, and Marflyn Davis (St. Vincent ' s  Hospital, 
Montclair, N.J . ) .  J .  A m .  Dieter.  Assoc. 43, 537-40 (1963). 
Total lipids and fa t ty  acid composition of 26 commercial 
breads (white, dietetic white, wheat, rye) were determined by 
gas liquid chromatography. The reported results indicate wide 
variations in both total lipid and P / S  ratio within each class 
of bread and between different varieties of bread produced in 
one bakery. The authors point out the necessity for knowing 
both the type and brand name of bread in computing diets. 

YIF~D AND COMPOSITION OF BlCOILEI%FaYEI~S FRIFA) BY THP~EE 
METHODS. Ann Abbott Smith and Gladys E. Vail (Purdue Uni- 
versity). J.  A m .  Dieter.  Assoc. 43, 541-4 (1963). Broiler- 
fryer chickens, each divided into 10 parts, were fried by 3 
methods. The effect of method on yield and composition was 
determined. In  general, skillet-frying gave a higher yield than 
deep-fat or oven-frylng. Deep-fat-fried birds contained the 
highest percentage of fat.  The back, ribs, and heart contained 
higher percentages of fa t  than other muscles, and the breast 

contained the lowest. For all cooking methods, percentages of  
fat  in the skin were high compared with that in the meat. 
E F F E C T  OF OLEIC: AND LINOLEIC ACIDS ON T}IE ABSORPTION OF 
SATUt~ATED FATTY ACIDS IN  THE CHICK.  R .  ~ .  Young and R. L. 
Garrett (Dept. of Poultry Husbandry, Cornell Univ., Ithaca, 
N . Y . ) .  J .  2r 81,321-29 (1963). Palmitic and stearic acids, 
which are utilized very poorly by the chick when fed singly, 
are absorbed to a significant degree when fed in a mixture 
of fa t ty  acids such as hydrolyzed lard. Oleic acid appears to 
play a direct role in facilitating the absorption of the satu- 
rated fatty acids. I t  is not known whether this effect is exerted 
in the lumen or in the mucosal cells of the intestine. 
G]~OWTH HORMONE ~I~PEC'TS ON BOVINE BLOOD PLASMA FATTY 
ACID CONCENTI~ATION AND METABOLISM. W .  ~ .  Williams, S. D. 
Lee, H. H. Head, and J. Lynch (Dept. of Dairy Sci., Univ. of 
Maryland, College Park) .  J .  Dairy  Sr 45, 1405-08 (1963). 
Blood plasma F F A  concentrations have been determined in 
22 dairy cows. Plasma F F A  concentration averaged 0.34-4- 
0.08 meq/iiter. Treatment with growth hormone resulted in an 
average 50% increase in plasma F F A  concentration 6 hr after 
administration. Four experiments indicated that  growth hor- 
mone treatment probably resulted in increased acetate turnover. 
I N F L U E N C E  01 o FATTY ACIDS ON APPEARANCE OF BACTEI~IAL PH0,S- 
PHOLIPASE D I N  INCUBATED PLASMA. W .  C. Vogel and L. Zieve 
(Lab. for Cancer Res., Minneapolis Veterans Hosp., Univ. of 
Minn.). ]>roe. Soe. Exp .  Biol. Med.  114, 805-08 (1963). The 
role of fa t ty  acids in the elaboration of bacterial phospholipase 
D in incubations of fresh human plasma has been studied. An 
optimal amount of fa t ty  acid could be specified, dependent on 
the amount and type of protein present. Enzyme activity was 
greater in the presence of eephalin (PE)  than lecithin, oleic 
acid than palmitic acid, and globulin than albumin. 
GROSS AND IVIICI~O'SCOPIO PATttOLOGY OF TOCOPHEICOL-DE~ICIECCT 
~CINK. t t .  D. Stowe and C. K. Whitehair (Dept. of Veterinary 
Pathology, Michigan State Univ., East  Lansing, 1V[ieb.). J .  
Nut r .  81, 287-300 (1963). Experimental tocopherol deficiency 
was produced in young male mink to study the subsequent gross 
and microscopic lesions and the extent to which they were 
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The  Render~hoe Indust . . . 
(Continued from page 48) 

raw material used in the production of our commercial 
fa t ty  acids originated from this source. Pr io r  to World  
War  I I ,  production of animal fa t ty  acids took a relatively 
insignificant pa r t  of the tallow market . . . some 100 million 
pounds . . . as compared to 2 billion pounds for soap. 

During the war, regulations were put  into effect limiting 
the use of fa t  in soapmaking processes in which glycerine, 
needed in high volume for the war effort, was not recovered. 
This opened up new markets for  fa t ty  acids as a starting 
point for  the specialty soap manufacturer.  The grease- 
maker, too, found that fa t ty  acids were more uniform than 
the glycerides then available. The result was a rise in 
annual fa t ty  acids production from about 100 million to 
over 300 nfillion pounds from 1941-1951. 

Fa t ty  acids are processed in many ways to create a wide 
diversity of products. Fo r  example, the process of oxida- 
tion is used to oxidize oleic acid through the use of ozone 
to form azelaic and pelargonie acids. Esters of both azelaic 
acid and pelargonic acid are well known for their util i ty in 
synthetic lubricants for  jet  aircraft  and plasticizers for 
vinyl chloride, rubber and other polymer systems. Addi- 
tionally, azelaic acid is finding use in polyamides, and poly- 
urethanes in the form of "Spandex" fibers. Pelargonic acid 
has been used to prepare  high gloss, hard finish alkyd 
resins. Approximate ly  4 pounds of tallow are necessary 
for the manufacture of one pound of azelaic acid. 

The unit process of amidation is used to react fa t ty  acids 
with ammonia or amines to form amides. 01eic amide and 
the diamide of stearic acid and ethylene dianline are used 
as anti-blocking agents in polyethylene film. Other amides 
are used as detergents and foam boosters or stabilizers. 
Stearamids and stearanilide are used as waxes and buffing 
compounds. 

In  the process of amination, both nitriles and fat ty  
amines are prepared.  Nitriles are used as solvents and 
chemical intermediates; but of the fat ty  nitrogen family, 
it  is the amines (primary,  secondary and tert iary)  that 
produce the largest volume of sales. The end use of these 
compounds has a wide range and includes detergents and 
hair control agents for shampoos, use in foam boosters, 
santicizers, oil well chemicals, epoxy resin hardeners, etc. 

Two especially growing fields are the use os the quater- 
nary ammonium salts in the manufacture of "Bentone" 
type lubricants, and the very rapidly expanding use of 
quaternaries in home fabric softeners. 

The polymerization of unsaturated fa t ty  acids has also 
been a field of special activity. The growth curve for 
dimer acids is still a very healthy one, and an increasing 
expansion of uses for  this family of products is anticipated. 
Corrosion inhibitors, oil well additives, polyamid resins, 
paints, epoxy curing agents, urethane elastmners and coat- 
ings, lubricant and gasoline additives, print ing inks and 
adhesives are only a few of the products made today from 
these versatile chemicals. 

Epoxidation of unsaturated fa t ty  acid derivatives pro- 
duces materials which are marketed in the vinyl stabilizer- 
plasticizer field. Alternates can be cured with anhydrides 
and other agents to produce novel resin systems. I f  
epoxidation as a unit process could be substantially 
lowered in cost, a whole new family of fatty-based prod- 
ucts probably would be put  on the market. 

F a t t y  acids of glycerides can be saturated for sale as 
waxes or can be reduced by further hydrogenation to fat ty  
alcohols. F a t t y  alcohols have found wide use in detergents 
as anionic types such as sulfated alcohols or non-ionic 
ethoxylated types or combinations of the two. Certain 
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fa t ty  alcohols are being used as water evaporation con- 
trollers when used as mono-molecular layers. Other fat ty  
alcohols are used as wax bodies in cosmetics. 

Esterification is one of the best known and oldest of the 
unit processes used in oleochemistry. Glyceryl monostearate 
and other mono-, di-, and tri-esters of glycerine and other 
polyols are finding increasing use in surfactant, emulsifier 
or emollient field. These materials as a group were con- 
sumed at a rate of 12% higher in 1962 than in 1961. 
Furthermore, additional increase of usage is projected for 
the next several years. Meanwhile, gradual growth is 
occurring in some of the old stand-bys such as glyceryl 
tri-oleate and methyl oleate. 

Ketonization of fa t ty  acids has produced stearone and 
methyl ketones which have found modest use as waxes, 
solvents, chemical intemaediates and as anti-slip agents in 
polyethylene and polypropylene fihn. Isomerization of 
oleic acid reportedly has produced products which can 
be advantageously used in the detergent field. Saponifica- 
tion of fats or fa t ty  acids produces soaps. The alkali metal 
soaps are used as detergents except the lithium soaps 
which, along with soda soaps, can be used in specialty 
lubricating greases as thickeners. Heavy metal soaps can 
be used in lubricating greases, in rubber compounding, 
flattening agents for paint  and as stabilizers for vinyl 
chloride systems. 

Fo r  the future, products made from tallow are expected 
to find increasing util i ty in automotive and industrial 
lubricants, in oil additives and oil well chemicals. In  the 
plastics and rubber field, fa t ty  derived products will be 
used as plasticizers, as process control additives, as emul- 
sifiers and processing aids as well as being parts  of new 
polymer systems. Growth in the surfactant-detergent-emul- 
sifier-emollient field should increase as newer specialty 
products are produced. 

Legislation requiring biodegradable products should ac- 
celerate rather than retard this area of growth. Increased 
need for water evaporation control and other conservation 
processes, along with other monomolecular layer applica- 
tions such as in adhesives, should provide interesting mar- 
kets for fat  derived products. The fields of cosmetics, 
shampoos, home fabric softeners and other personal groom- 
ing specialties will provide increasing markets for these 
oleochemicals. 

B r i g h t  Ou t look  

All in all, the outlook for tallow and other products of 
the rendering industry has gradually been changed from 
gloomy to bright. Even so, the renderers, through the 
National Renderers Assoc., are currently redoubling their 
efforts to expand their market for their products still 
further. In early 1962, the Association opened its first 
overseas office in Europe for  education and promotion os 
U.S. animal and poultry by-products on behalf of its 
members. This year, the second office was opened in Tokyo, 
Japan.  NRA is thus recognizing the great  opportuni ty to 
expand domestic uses for  tallow, grease and proteins to 
overseas markets. These markets have caused exports of 
inedible tallow and grease to expand over 300% since 1950. 

To add more weight behind research efforts, the members 
of National Renderers Assoc. have recently formed the 
Fa t s  and Proteins Research Foundation. Stated simply, 
the purpose of the Foundation is to pool research resources 
of the industry in order to accomplish collectively what 
would be impossible on an individual basis. 

I ts  goal is to initiate and conduct research activities that 
will develop new and better uses of fats, proteins and 
related materials throughout the world. This will be not 
only the research arm of the rendering industry and the 
NRA, it will also seek expanded research funds from com- 
panies in the meat packing, poul t ry  processing, meat dis- 
tribution, livestock and poul t ry  breeding and feeding and 
associated service industries. 

No doubt about it, animal fats and proteins are impor- 
tant and valuable commodities. Although their role has 
changed tremendously within the past  few years, research 
may soon prove that we've only scratched the surface. 
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(Cont inued  f rom page  51) 
a l tered  or prevented  by  the  add i t ion  o f  cod liver oil, se lenium 
or a-tocopherol to the  basa l  ra t ion.  The m a j o r  gross  lesions 
consis ted of in t e rna l  in tercosta l ,  adduc tor  and  card iac  myopa-  
thy,  hepa t ic  per ipherolobular  f a t t y  inf i l t ra t ion and,  in the  cod 
liver o i l - supplemented  mink,  yellow fa t .  

TOXICITY OF NATTY ACID ESTER HYDROPEROXIDI~S. H .  S. Oleott  
and  A. Dolev (Dept .  of  N u t r i t i o n a l  Sciences, In s t .  of  Mar ine  
Resources,  Univ.  of  Calif. ,  Berke ley) .  Proc. Soc. Exp. Biol. 
Med. 114, 820-22 (1963).  I n t r ape r i t onea l  in jec t ion  of con- 
cen t ra tes  of  me thy l  l inoleate  hydroperoxide  into adu l t  r a t s  
was le thal  a t  ~ level of  abou t  150 ~M per  100 g. P rev ious  
in jec t ion  of equal  a m o u n t s  o f  tocopherol  or e thoxyquin  did 
not  change the  LD~o level. Sixteen h u n d r e d  bu t  not  800 ~M 
per 100 g were lethal  when admin i s t e red  by s tomach  tube.  

L I P I D  ALTERATIONS IN EUGLENA GRACILIS CELLS DURING LIGHT- 

INDUCED GREENING. A. Rosenberg  and  M. Pecker  (Dept .  of  
Biochem. and  Meal., Columbia  Univ.  and  The Columbia  Univ.  
des .  Svc., Goldwater  Memoria l  Hosp. ,  N. Y. Ci ty) .  Biochem- 
istry 3, 254 58 (1964) .  E t io l a t ed  cells of  Euglena gracilis 
were sub jec ted  to cons tan t  i l lmnina t ion  in a minera l  medium.  
A f t e r  a short  lag  period the  cells p roduced  chlorophyll  in three  
successive s tages.  Sul fo l ip ids  accumula ted  before  measu rab le  
a m o u n t s  of  chlorophyll .  Sul fo l ip id  syn thes i s  occurred in s t ages  
cor responding  to those  of chlorophyll  synthes is .  I n  cont ras t ,  
the  cellular ga lae to l ip id  level increased  a t  a l inear  ra te  wi th  
the  onse t  of  i l luminat ion ,  i ndependen t ly  of  chlorophyll  level. 
U p o n  i l lumina t ion  of  the  cells, the  ma jo r  f a t t y  acids  of  the  
wel l -nourlshed e t io la ted cell, C~ and  C14, r ap id ly  d isappeared.  
The green  cell replenished i ts  f a t t y  acid complement  by the  
syn thes i s  of  u n s a t u r a t e d  f a t t y  acids  main ly  of the  16- and 
18-carbon series. 

I~NItIBITION OF CHOLESTEROL S Y N T H E S I S  IN VIVO BY A COlgVUL- 
SANT, ~inTm~ZO~. G. J .  A lexander  and  R. B. Alexander  (Dept .  
of  Biochem.,  N. Y. Psych ia t r i c  Ins t .  and  Columbia  Univ.  Col- 
lege of  Phys i c i ans  and  Surgeons ,  N. Y. Ci ty) .  Proc. Soc. Exp. 
Biol. Med. 115, 229-32 (1964).  P e n t a m e t h y l e n e  te t razol  in- 
h ib i ted  the  incorpora t ion  of ace ta te - l -C ~" into s terols  in in tac t  
mice even a f t e r  a s ingle in ject ion.  P ro longed  t r e a t m e n t  of  mice 
with very  low, subconvuls ive,  doses of  the  d rug  resu l ted  in a 
20% decrease in p l a sma  cholesterol  level, as well as a pro- 
nounced  decrease in the  a m o u n t  of  rad ioac t iv i ty  f o u n d  in l iver 
sterols  synthes ized  f rom ace ta te - l -C ~ or mevalonate-2-C ~4 b u t  
not  f r om squalene-C ~ or lanosterol-T.  Metrazol  t r e a t m e n t  also 
resul ted  in a lnmst  complete  absence of  rad ioac t iv i ty  in carbon 
dioxide exhaled by t rea ted  an ima l s  in jec ted  wi th  mevalonate-  
2-C~L These f indings indicate  t h a t  the  site of  act ion of  
Metrazol  a long the acetate-cholesterol  p a t h w a y  lies between 
meva lona te  and  squalene.  

T H E  EFFECT OF DIABETES AND I N S U L I N  ON THE BIOSYNTHESIS  OF 
INDIVIDUAL PATTY ACIDS IN ADIPOSE TISSUE.  W .  B e n j a m i n  and  
A. Gellhorn (Dept .  of  Med. and  the  Ins t .  of  Cancer  Res., Col- 
lege of  Physieia~is and  Surgeons ,  Colunibia Univ. ,  New York  
32, N. Y.) .  J. Biol. Chem. 239, 64-9  (1964) .  The  syn thes i s  
of  indiv idual  f a t t y  acids f rom ace ta te  and  s t ea ra t e  and  the  
composi t ion of  the  ep id idymal  f a t  pad  f rom norma l  and  dia- 
betic nia]e r a t s  was  s tudied.  I t  was f o u n d  t h a t  in  the  epi- 
didynial  f a t  pad  of  no rma l  r a t s  oxygen  was an  absolu te  require- 
men t  for  the  syn thes i s  of  oleic acid f rom stear ic  acid, whereas  
glucose depr iva t ion  had  no effect. Tr ig lycer ide  syn thes i s  f r o m  
s tea ra te  was only modera te ly  affected in the  absence of  glucose 
or oxygen.  Monoenoic  f a t t y  acid syn thes i s  f r om ace ta te  was  
severely depressed in the  adipose t i ssue  f rom diabet ic  ra ts .  
This  depress ion was f a r  g rea t e r  t h a n  the  decrease in to ta l  
f a t t y  acid syn thes i s  t h a t  occurs in diabetes.  Oleic acid syn- 
thes is  f r om stear ic  acid was essent ia l ly  ha l ted  in the  f a t  pad  
f rom the  d iabet ic  a l t hough  the  ester if icat ion of  s tear ic  acid 
into the  t r ig tyeer ide  f r ac t ion  was  no t  depressed.  

CIIARACTERIZATION OF LIPID CONSTITUENTS OF HU!~IAN ~ ~ FIBRO- 
BLASTS ~ CULTIVATED IN VITI%O. G. G. Bole, J r .  and  C. W. 
Castor  ( R a c k h a m  A r t h r i t i s  des .  Un i t ,  Dept.  of  In t e rna l  Med., 
Univ.  of  Michigan ,  A n n  Arbor ,  Mich.) .  Proc. Soc. Exp. Biol. 
Med. 115, 174-79 (1964) .  L ip ids  f rom connective t i ssue  cells 
cu l t iva ted  in vitro were identif ied by  silicic acid column and  
pape r  ch roma tog raphy ,  and  by D a w s o n ' s  hydro lys i s  procedures .  
Phospho l ip ids  cons t i tu ted  6 4 - 8 4 %  of  the  to ta l  l ipid wi th  the  
r emainder  app rox ima te ly  equal ly  d i s t r ibu ted  be tween choles- 
terol and  the  glycerides.  Tota l  l ipid concent ra t ion  r anged  f rom 
9.1 to 17.2 nig per  100 nig of  dry cell solids. P h o s p h a t i d y l  
chol ine,-ethanolamine,-niyoinosi tol ,  sph ingomyel in ,  and  p lasma-  
logens  were identif ied in all cells examined.  P h o s p h a t i d y l  
ser ine was unde tec ted  in one, and  " p h o s p h a t i d i e  a c i d "  unde-  
tected in several  of  the  cell l ines. No u n u s u a l  in t race l lu la r  
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ABSTRACTS: BIOLOGY AND NUTRITION 

concentration of lipid or definite correlation with mucopoly- 
saccharide production was demonstrated. 

EFFECT OF SOUI%CE OF NUTRIENTS AND NUTRITIOI~AL LEVEL OF 
THE COW ON DEVELOPMENT O1 ~ HYDROLYTIC RANCIDITY  ~N THE 
~[ILK. R. Y. Cannon and G. H. Rollins (Dept. of Dairy Sci., 
Auburn Univ., Auburn, Alabama). J.  Dairy Sci. 47, 41-5 
(1964). Long-term continuous and short-term change-over 
feeding trials were used to determine the effects of the nutri- 
tional level of the cow and the inclusion of green feed in the 
ration on the susceptibility of the milk to spontaneous and 
agitatlon-induced ]ipolysis. In all trials, no effect of green 
feed or of nutritional level was found. Rather, the suscepti- 
bility of the milk to both types of lipolysls was a characteristic 
of the individual cow. 
F A T T Y  ACID COMPOSITION OF THE PHOSPHATIDE AND TRIGLYCER- 
IDE FRACTIONS OF HUMAN EPIDEI~iY[IS. C. Carruthcrs (Dept. of 
Biochemistry Res., Roswcll Park Memorial Inst., N. u  State 
Dept. of Health, Buffalo). Prec. Soc. Exp. Biol. Med. 115, 
215-18 (1964). In a limited number of analyses the lipid com- 
position of human male and female epidernlis of extremities 
shows differences in that  female epidermis has much more tri- 
glyeerldes than does the male epidermis while the latter has 
more cholesterol, ether eluate and phosphatides than does fe- 
male epidermis. The fa t ty  acid composition of the triglycer- 
ide fraction is characterized in part  by containing about 73% 
unsaturated fa t ty  acids while this figure for the phosphatides 
is 50%. The phosphatides contain 2 unsaturated acids with 
20 carbons and small amounts of pentadecanolc, heptadecanoic, 
behenic, lignoceric acids as well as the more common fat ty  acids. 
CO~[PARISON OF FATTY A~CIDS EI~OM LIPID CLASSES OF SEI~UM 
LIPOPROTEINS AND OTIIER LIPIDS IN THE BISON. L. Evans (Dept. 
of Dairy Husbandry, Univ. of Minnesota, St. Patti). J. Dairy 
Sci. 47, 46-53 (1964). High- (D > 1.063) and low-density 
(D ~ 1.063) ]ipoproteins, comprised 64 and 36%, respeetlvely, 
of bison serum total ]ipids. Protein-bound non-esterified fa t ty  
acids accounted for less than 1%. High-density lipoproteins 
(HDL) contained comparatively greater concentrations of 
sterol esters, non-esterified fa t ty  acids, and phospholipids. 
Liver ]iplds showed 53% triglycerides and 37% phospholipids. 
Rumen content ]ipids contained 4, 16, 17, 22, and 33%, re- 
spectively, of monoglycerides, sterols, phosphollpids, and non- 
esterified fa t ty  acids. Lipids in abomasal fluid showed 2% 
monoglycerldes, 50% phospholipids, and 12% non-esterified 
fa t ty  acids. HDL lipid classes resembled those of the low- 
density ]ipoproteins (LDL) in fa t ty  acid composition, but tri- 
glycerides were more saturated and sterol esters more un- 
saturated in the latter. Oleate was the predominant unsaturated 
fa t ty  acid in most of the lipid classes. 
TRANSFORMATION OF CHOLIC ACID IN VITRO BY C01%YNEBACTERIUM 
SIIV[PLEX. BILE ACIDS AND STEROIDS ]32. S. IIayakawa and 
B .  S a m u e l s s o n  ( D e p t .  o f  Chem., Karolinska Instl tutet ,  S t o c k -  
hohn 60, Sweden). J. Biol. Chem. 239, 94-97 (1964). The 
transformation of cho]ic acid by Corynebacterium simplex has 
been investigated. This microorganism effects both elimination 
of the hydroxyl group at C-7 and dehydrogenations in ring A. 
The following metabolites were isolated and identified: 7a, 
12a-dihydroxy-3-keto-5fl-cholanoic acid, 7a,12a-dlhydroxy-3- 
ketochol-4-enole acid, ]2a-hydroxy-3-ketochola-4,6-dienoic acid, 
12a-hydroxy-3-ketochol-4-enoic acid, and ]2=-hydroxy-3-keto- 
chola-],4-dienoic acid. A synthesis of methyl 12a-hydroxy-3- 
ketochola-l,4-dienoate is described. The observed reactions of 
cho]ic acid are discussed in relation to those occurring normally 
during the metabolism of bile acids in rive. 
STUDIES ON THE STI~UCTURE OF THE PBIi~iARY OXIDATION PRODUCT 
FO]~MED FR(}}s TETI~AtIYDROPTEI~IDINES DURING PHENYLALANINE 
HYDI%OXYLATION. S. Kaufman (Lab. of Cellular Pharnlacology, 
N a t q  Inst. of Mental Health, NIH, Bethesda 14, Md.). 
J.  BioL Checa. 239, 332-38 (1964). The structure of the pri- 
mary oxidation product formed from tetrahydropteridines dur- 
ing both the nonenzymatic and the phenylalanlne hydroxylase- 
catalyzed oxidation has been re-examlned. Results are not 
consistent with a 5,6-dihydro structure for the primary oxi- 
dation product, and they strongly support a quinonold structure. 
EFFECT OF BUTTER FAT AND BODY WEIGHT ON EXPERIMENTAL 
ATHEKOSCLEROSIS IN I~ABBITS. S. D. ~obenfick, E .  M e l m a n  and 
M. T. Lo (Div. of Lab, Sinai Hosp. of Detroit, and Dept. of 
Pathology, Wayne State Univ. College of Med., Detroit, Mich.). 
Prec. Soc. Exp.  Biol. Med. 115, 160 64 (1964). Rabbits were 
fed cholesterol, butter, and ad libitum Purina chow diets in 
various amounts and combinations to evaluate the effect of 
butter fa t  and body weight on serunl liplds and experimental 
atheroselerosis. A quarter of a gram of butter per day had no 
effect on serum lipid levels nor did it produce aortic atherom- 
ata, whereas an equal amount of cholesterol produced definite 
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increases in serum lipids and atheromatous plaques. When 
10 g of butter were given per day, there was a small but 
significant rise in all lipid fractions. On the group level, a 
close correlation was found between severity of aortic lesions 
and degree of hyperlipemia, which in turn was related to total 
cholesterol intake. In individual animals considerable variation 
was encountered. No differences were observed in initial 
weights or average weight gains. I t  was concluded from this 
study that saturated fats  in the diet a~'e not a major factor 
in the pathogenesis of experimental atherosc]erosls in rabbits. 
INFLUENCE OF NICOTINIC, PICOLINIC AND pyRIDINE-3-SULFONIC 
ACIDS ON CHOLESTEROL METABOLISM IN THE RAT. D.  Kritchevsky 
and S. A. Tepper (The Wistar Inst., Philadelphia, Pa.) .  
J. Nutr .  82, 157-61 (1964). The addition of 1% of nicotinic, 
plco]inic or pyridine-3-sulfonic acid to a cholesterol-free rat 
diet for 3 weeks did not affect serum cholesterol levels. Liver 
cholesterol levels of the nicotinic aeld-fed rats were lower than 
those of the controls. When these compounds were fed at 1% 
of the diet to rats also receiving 2% cholesterol and 0.5% 
cholic acid, all test groups displayed elevated serum cholesterol 
levels and the nicotinic acid group also had a higher liver 
cholesterol content than did the controls. 

�9 D r y i n g  Oi ls  and Paints  
REACTION OF CYCLOPENTADIENE POLYMERS WITH VEGETABLE O~LS. 
A. V. Chernobai. Zh. Prikl. Khim.  35, No. 10, 2346-7 (1962). 
The thermal combination of the above compounds under CO2 
was studied, in an effort to improve the elastic properties of 
polycyclopentadiene films and make the latter suitable for use 

(Continued on page 63) 
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Some Aspects of the Edible Fat Industry 
m the United Kingdom 
A. A. McKERRIGAN, 1. Bibby & Sons Ltd., Liverpool, England 

Introduction 

S tI01~E~I~G and margarine manufacture in the United 
States, and possibly in Canada, is in many ways dif- 

ferent from that in Britain. This is due largely to differ- 
ences in availability of component oils and fats in the two 
commercial spheres. The U.S. is an oils and fats producer, 
and large supplies of soybean and cottonseed oil, lard and 
tallow are available, particularly soybean oil and lard. Con- 
sequently, the questions in the U.S. are likely to be, "How 
can we consume more and more soybean oil and la rdT ' ;  
"What new products can be developed based upon them?"; 
and "How can we use them to the best advantage in existing 
products ?" 

In  Britain the situation is quite different. We are not 
producers of oils and fats, except for tallows and lard on 
a small scale. Therefore, we are customers for the cheapest 
food oils and fats available in world markets. We must 
be ready to replace oils in our formulations if their price 
rises precipitously, as has been true with some fats in recent 
years, and we must be ready to take advantage of any 
source of fats offered at low prices. This necessitates using 
a variety of available oils and fats and leads to formulations 
containing several ingredient fats--blended shortenings, 
rather than the simpler and more straightforward formula- 
tions of all-hydrogenated fats or rearranged lard, usually 
produced in America. 

There has also been a reduction in production of crude 
oils and fats by means of crushing or extraction in the 
United Kingdom. Several countries, like India, which ex- 
ported large quantities of oilseeds before World War  II,  
have undergone such changes in their economy that most 
of the oilseeds are consumed at home. With the technical 
development of these producer-countries, more and more oil 
is being extracted in the country of origin and offered in 
world markets as crude oil. I t  may, therefore, be cheaper 
in the United Kingdom to buy crude oil rather than buy 
the seeds and crush them. The seed crushing industry in 
the United Kingdom worked at about two-thirds capacity 
in 1960-1961. The relative fluctuations in the price and 
availability of different oilseeds, and the severity of the 
competition, make necessary versatile plants and increased 
experience capable of handling a variety of oilseeds as they 
become available. Only those producers who are sufficiently 
flexible and capable of utilizing the lowest cost raw mate- 
rials without loss of quality are going to survive in this 
severe modern competition. 

Consumption of Edible Fats in the United Kingdom 
A general picture of the baking industry in the United 

Kingdom will probably help towards a better understand- 
ing of the position. Several marked changes have taken 
place over the last 10 years. The baked goods market has 
expanded by some s163 million sterling, but the num- 
ber os bakm%s has rapidly decreased frmn about 35,000 
in 1939 to 12,000 now; five large groups control over half 
of the total market. In  biscuit (crakers and cookies) manu- 
facture, three main groups have expanded and now also 
produce cakes with long shelf lives. The small local bakers 
who manage to hold their own, do so by offering freshly 
baked goods and specialties, such as fresh cream cakes, but 
competition is increasing from the frozen food firms. As 
far as retail sales are concerned, about 40% of the cake 
business is done through bakers' shops, 36% through grocers' 
shops and 18% through chainstores and supermarkets. 
These figures should be considered in relation to the English 
customs. Although the standard of confectionery is high 
in the United Kingdom, 87% of housewives bake most of 
their cakes at home, and they do not use cake nixes. 

The present state of the cake mix business in Britain is 
one factor which could alter the pattern of fat usage. The 
British housewife has not taken to cake mixes very en- 
thusiastically, probably because there is a tradition of home 
baking and she can still buy high quality eonfectione<f 
fronl the baker's shop round the corner. Most popular 
mixes consist of a plain sponge for little individual cakes, 
which can be baked on the spur of the moment. Cakes are 
not eaten as a dessert in Britain, but as part  of a traditional 
meal, late in the afternoon when, following bread and 
spreads of a savoury type, cakes are eaten with tea. These 
cakes are much less sweet and less aerated than the Ameri- 
can types and a r e  not eaten with elaborate fillings and 
toppings. The peak year for cake mixes was 1955 when 
371~ million packets were sold. Since then the sales have 
declined to 32 million in 1960. The comparison of ca. 38 oz 
cake mix consumed annually per head in the U.S. with 6 oz 
per head in Britain makes for interesting speculation. Two 
firms with American backing and "know-how" are actively 
engaged in the field, but the outconle of their efforts remairLs 
doubtful. (Since this paper was read, one of the firms has 
withdrawn from Britain, whereas another American Com- 
pany has tentatively entered the field.) Currently, it would 
appear that cake sales are more likely to increase in the 
near future in the form of prepacked cakes sold through 
the chain stores and supermarkets. 

Some impression of the pattern of edible fat sales and 
consumption can be obtained from the figures shown in 
Table I. While it is difficult to obtain precise figures, the 
quantities quoted are sufficiently accurate to indicate the 
overall picture. 

The last column is found by difference and consists of 
all consumption other than that sold through retail channels. 

Butter is still consumed in the largest quantity for all 
purposes and this figure would probably rise at the ex- 
pense of margarine, if the price of butter dropped. Butter 
is at present retailing at about 40-50r margarine from 
20-35r and lard at 18-19r More margarine is con- 
sumed than shortenings and lard together, a considerable 
quantity being used domestically and in the catering trade 
as a spread as well as for baking. Domestically, butter 
and margarine retain a large lead, and approximately three 
times as much lard as shortening is used, mainly in pastry 
making and frying. This lard is still partly sold in bulk, 
usually in 28-1b cartons (about 40%) but packaged lard, 
0.5-1b wrapped blocks, is increasing in importance. Lard 
is sold as prime steam lard (not washed, bleached and 
deodorised) and is mainly American lard shipped in bulk 
tanks. 

Much of the butter and margarine included in the indus- 
trial and catering figures will have been used as spreads 
in the catering trade (i.e. hotels, restaurants, canteens, 
hospitals, schools and institutions). However, quite a con- 
siderable proportion of margarine is used in the United 
Kingdom for bakery purposes, probably a higher propor- 
tion than in the States, and some large bakeries utilize the 
sales prestige of butter by producing all butter cakes and 

TABLE I 

C o n s u m p t i o n  of  E d i b l e  F a t s  i n  t h e  U n i t e d  K i n g d o m  i n  1 9 6 1  a 
~ [e t r i c  T o n s  

. T o t a l  Dom~s~fc _ _  

B u t t e r  ..................................................... / 469  / 260  I 
1VIargarine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  / 330  / 200  / 
S h o r  t e n i n g s  ............................................ ~ 136  [ 30 
L a r d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ] 134  94  / 
O t h e r  ed ib le  oi ls  & f a t s  ........................... 233  .... / 

I n d u s t r i a l  
& C a t e r i n g  

209  
130  
106  

40 

a F i g u r e s  q u o t e d  a t  t he  N a t i o n a l  Seed  C r u s h e r s '  A s s n .  A n n u a l  Confe r -  
ence,  ~Vf~y 1962 .  
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biscuits (cookies) palr for prepacked sale through 
the large multiples and supermarkets. Over the last 15 
years, an increasing proportion of bakery shortenings have 
been high ratio, superglycerinated types, particularly for 
slab and layer cakes and gateaux, but the highly aerated, 
sweet dessert type of cake popular in America has not 
yet caught the fancy of the majority of the British house- 
wives. Our high ratio cakes tend to be lower in sugar and 
liquid than their American counterparts. 

The use of lard for bakery purposes is very much a matter 
of price. When lard is at its cheapest, it is economic to use 
it in bread or to rearrange it and use it in shortenings. 
When the price of lard rises (over ] l r  it tends to be 
dropped frmu the better shortenings but is still not cheap 
enough to be used in the cheaper baking fats, and it tends 
to lose its place as a bread fat to the cheaper shortenings. In 
general, to be used in any quantity, lard nlust take its place 
as an ingredient and compete with the lowest priced fats 
available, i.e. animal tallows and hardened fish oils. 

Severe competition has resulted in considerable pressure 
being applied towards the manufacture of lower cost short- 
enings without sacrificing quality, and the comparatively 
rapid turnover of baked goods in Britain permits shorten- 
ings of relatively limited keeping properties to be used 
successfully (20-50 hr AOM). This competition in the 
United Kingdom (and probably also in the States) has re- 
duced the gap in performance between low cost shortenings 
and those made from more expensive fats. Thus a drift 
has occurred towards those shortenings which command a 
low profit margin away from those traditional quality fats 
from which a reasonable profit can be nmde. This change 
in emphasis has resulted in attempts to produce "specialty" 
fats, designed for use in a specific product or to meet rigid 
production specifications. Examples are ice-cream (or 'mel- 
lorine') fats, special long-life frying fats, fats for cream 
fillings, and confectionery fats such as cocoa butter sub- 
stitutes. These fats can command a good profit margin and 
often some slight relaxation from the most rigorous com- 
petition. I t  is noticeable that more and more special fats 
are being produced and are striving to establish themselves 
as brand leaders for specific lines. 

Price Structure of 0 i l s  and F a t s  in the Uni ted  K i n g d o m  

Although some of our problems which have been discussed 
have their parallels on the American continent, other con- 
ditions are quite different. One of the major differences is 
the availability of ingredient fats, which in the United King- 
dora are bought on the world market and imported. 

Table I I  will serve as a reminder of the oils used in the 
manufacture of margarine in the U.S., and it is very ap- 
parent that the market is dominated by soybean oil and to 
a lesser extent cottonseed oil, with soybean oil increasing its 
proportion of the market. Probably one of the significant 
figures in the Table is the increased consumption of corn 
oil, for reasons which will be well appreciated. 

Table I I I  shows a very different picture of the consump- 

T A B L E  I I  

O i l s  a n d  E a t s  U s e d  i n  t h e  P r o d u c t i o n  o f  M a r g a r i n e  i n  t h e  U n i t e d  S t a t e s  

V e g e t a b l e  
S o y b e a n  . . . . . . . . . . . . . . . . . . .  
C o t t o n s e e d  . . . . . . . . . . . . . . . .  
G r o u n d n u t  . . . . . . . . . . . . . . .  
C o c o n u t  . . . . . . . . . . . . . . . . . . . .  
M a i z e  . . . . . . . . . . . . . . . . . . . . . . . .  
O t h e r s  a . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . .  

A n i m a l  
O l eo  ~ . . . . . . . . . . . . . . . .  
B e e f  f a t s  
L a r d  . . . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . .  

1 9 5 4  1 9 5 5  1 9 5 6  1 9 5 7  1 9 5 8  1 9 5 9  1 9 6 0  

T h o u s a n d  t o n s  
2 9 7  3 3 3  3 3 5  3 9 0  4 7 6  4 8 8  4 9 3  
1 7 7  1 2 4  1 2 6  1 0 6  6 5  5 5  61  

1 1 1 1 2 2 2 
2 3 4 2 2 

1 0  9 1 3  1 4  1 1  4 2 

4 8 7  4 7 0  4 7 9  5 1 3  5 5 6  5 5 7  5 8 0  

4 4 3 4 4 4 3 

3 6 1 4  1 1  7 1 6  2 6  

7 l 0  1 7  1 5  1 1  2 0  2 9  

4 9 4  4 8 0  4 9 6  5 2 8  5 6 7  5 7 7  6 0 9  

a M a i n l y  v e g e t a b l e  s t e a r i n e  p r i o r  to  1 9 5 9 ;  s t e a r i n e  s i n c e  h a s  b e e n  
i n c l u d e d  i n  t h e  o i l s  f r o m  w h i c h  i t  i s  d e r i v e d .  

S o u r c e :  C o m m o n w e a l t h  E c o n o m i c  C o m m i t t e e ,  " R e v i e w  of  V e g e t a b l e  
O i l s  & O i l s e e d s , "  H e r  M a j e s t y ' s  S t a t i o n e r y  Office,  L o n d o n ,  1 9 6 2 .  

O i l s  a n d  F a t s  

T A B L E  I I I  

U s e d  i n  t h e  P r o d u c t i o n  o f  M a r g a r i n e  
U n i t e d  K i n g d o m  

i n  the 

Vegetable  
G r o u n d n u t  . . . . . . . . . . . .  
C o t t o n s e e d  . . . . . . . . . . . . .  
S o y b e a n  . . . . . . . . . . . . . . . . .  
S u n f l o w e r  . . . . . . . . . . . . . .  
S e s a m e  . . . . . . . . . . . . . . . . . .  
C o c o n u t  . . . . . . . . . . . . . . . . .  
P a l m  k e r n e l  . . . . . . . . . . .  
Palm . . . . . . . . . . . . . . . . . . . . . .  
O t h e r s  . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . .  

A n i m a l  
L a r d  ( . . . . . . . . . . . . . . .  
O t h e r s  

T o t a l  . . . . . . . . . . . . . . . . . . . .  

M a r i n e  . . . . . . . . . . . . . . . . . . .  

1 9 5 4  1 9 5 5  1 9 5 6  1 9 5 7  1 9 5 8  1 9 5 9  1 9 6 0  1 9 6 1  a 

T h o u s a n d  tone 
7 9  9 2  6 7  3 8  35  3 7  2 2  19  
19  11  9 9 5 4 11  9 

2 . . . .  1 4 9 17  2 4  1 7  
b b b b b 

" '1 2 b b b b 
47 55 ~ ~ 40 20 19 ~7 
4 5  3 5  30  2 8  13  9 8 7 
58 56 75  6 4  73  82  6 7  61  
15  11  1 6  2 1  11  13  18  5 

2 6 6  2 6 2  2 6 0  2 2 9  1 8 6  1 8 2  1 6 9  1 5 5  

f 1 4  3 2  17  
2 2 2 2 2 ~ 3 3 2 

2 2 2 2 2 17  3 5  19  

51  4 5  4 3  67  8 0  91  9 7  9 7  c 

T o t a l  . . . . . . . . . . . . . . . . . . . .  3 1 9  3 0 9  3 0 5  2 8 9  2 6 8  2 9 0  3 0 1  2 7 1  

a P r o v i s i o n a l .  
b I n c l u d e d ,  i f  a n y ,  i n  " O t h e r s . "  

r W h a l e  o i l  56 ,  f i s h  o i l  4 1 .  
S o u r c e :  C o m m o n w e a l t h  E c o n o m i c  C o m m i t t e e ,  " R e v i e w  of  V e g e t a b l e  
O i l s  & O i l s e e d s , "  H e r  M a j e s t y ' s  S t a t i o n e r y  Office,  L o n d o n ,  1 9 6 2 .  

tion of oils used in margarine in the United Kingdom. The 
most noticeable features are: 

1) The decline in consumption of coconut and palm 
kemlel oils commencing in 1958 from which these oils 
have not recovered. 

2) The increased use of lard and marine oils since 1958. 
3) The over all decline in the use of vegetable oils. 
4) The steady high consumption of palm oil. 
5) The maintained high level of marine oil consumption 

which in 1961 consisted for the first time of nearly 
equal quantities of whale oil and fish oil. Prior to 
this, whale oil had made up virtually the whole 
tonnage. 

I f  we now look at the figures for shortenings, several of 
the same factors are apparent. In the United States, the in- 
creased use of tallow and the absence of marine oils can 
be noted. In  the United Kingdom we also see the decline 
in the use of vegetable oils, the increased use of animal fats, 
mainly lard, and the constant high figures for marine oils, 
which in 1961, consisted as in margarine, of about 50/50 
whale oil/fish oil. 

These changes are directly attributable to the availability 
and price of the individual fats. The outstanding example 
is the fluctuation of coconut and palm kernel oils. These 
lauric-acid-rich oils have a clean quick melt which make 
then1 very suitable for margarine blends. Until the end of 

T A B L E  I V  

O i l s  a n d  F a t s  U s e d  i n  t h e  P r o d u c t i o n  of  C o m p o u n d  
i n  the. U n i t e d  S t a t e s  

C o o k i n g  F a t  

V e g e t a b l e  
S o y b e a n  . . . . . . . . . . . . . . . . . . . .  
C o t t o n s e e d  . . . . . . . . . . . . . . . .  
G r o u n d n u t  . . . . . . . . . . . . . . . .  
C o c o n u t  . . . . . . . . . . . . . . . . . . . .  
P a h n  . . . . . . . . . . . . . . . . . . . . . . . . .  
O t h e r s  . . . . . . . . . . . . . . . . . . . . . .  

V e g e t a b l e  o i l  
stearine . . . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . .  

A n i m a l  . . . . . . . . . . . . . . . . . . . . . . .  
L a r d  . . . . . . . . . . . . . . . . . . . . . . . . .  
T a l l o w  . . . . . . . . . . . . . . . . . . . . . .  
S t e a r i n e  . . . . . . . . . . . . . . . . . . .  

Total  . . . . . . . . . . . . . . . . . . . . . . .  

G l y c e r i d e s  . . . . . . . . . . . . . . . . . .  

T o t a l  . . . . . . . . . . . . . . . . . . . . . . .  

1 9 5 4  1 9 5 5  1 9 5 6  1 9 5 7  1 9 5 8  1 9 5 9  1 9 6 0  

T h o u s a n d  t o n s  
4 1 0  4 1 5  3 4 9  3 5 5  4 7 1  5 0 9  5 2 1  
2 8 6  1 9 6  1 4 4  1 2 1  1 0 7  1 4 3  1 6 3  

2 ~ 3 3 3 1 1 
7 2 2 4 5 6 5 

% 

7 
t 8  5 3 1 5 8 3 

4 4  4 4  4 0  4 2  3 8  a a 

7 5 9  6 6 8  5 4 3  5 2 8  6 2 5  6 6 4  6 9 8  

63  1 4 9  2 0 4  1 6 8  1 4 2  2 2 0  2 1 4  
3 6  5 0  61  9 8  1 1 1  1 1 4  1 2 0  

4 3 2 3. 2 

1 0 3  2 0 2  2 6 7  2 6 9  2 5 5  3 3 4  3 3 4  

1 7  18  17  1 7  a a 

8 7 9  8 8 8  8 2 7  8 1 4  8 9 7  9 9 8  1 6 3 2  

a I n  1 9 5 9  a n d  1 9 6 0 ,  v e g e t a b l e  o i l  s t e a r i n e  a n d  g l y c o r i d e s  w e r e  re- 
ported w i t h  t h e  i n d i v i d u a l  o i l s  f r o m  w h i c h  t h e y  h a d  b e e n  d e r i v e d .  
S o u r c e :  C o m m o n w e a l t h  E c o n o m i c  C o m m i t t e e ,  " R e v i e w  of  Vegetable  
O i l s  & O i l s e e d s , "  t i e r  M a j e s t y ' s  S t a t i o n e r y  Office,  L o n d o n ,  1 9 6 2 .  
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T A B L E  V 

Oils a n d  F a t s  Used  in  the  P r o d u c t i o n  of Compound Cooking ~at  
in  the U n i t e d  K i n g d o m  

Vegetable 
GroundnLtt  ... . . . . . . . . .  
Cottonseed ............. 
Soybean ................. 
Sesame .. . . . . . . . . . . . . . . . .  
Coconut  .. . . . . . . . . . . . . . . .  
P a h n  .. . . . . . . . . . . . . . . . . . . .  
P a h n  k e r n e l  .......... 
O thers  . . . . . . . . . . . . . . . . . . .  

To ta l  . . . . . . . . . . . . . . . . . . . .  

A n i m a l  . . . . . . . . . . . . . . . . . . . .  
M a r i n e  .. . . . . . . . . . . . . . . . .  

1954 1965 1956 1957 1958 1959 1960 1961 b 

T h o u s a n d  tons 
38 39 33 24  25 24 11 12 
19 10 6 5 3 5 4 4 

4 3 5 6 8 9 14  8 
2 1 a a a a 

46  35 37 aS 35 ~3 28  35 
7 7 8 7 8 3 4 2 
4 2 5 6 6 4 5 3 

122  99 97 84 87 79 67 66 

2 4 4 7 8 15 c 27  a 20  e 
47  55 48 44 47 45  45 53 f 

T o t a l  .. . . . . . . . . . . . . . . . . . .  171 158 149 1 3 5  142 139 l a 9  139  

a Inc luded ,  if  any, in  " O t h e r s . "  
b P r o v i s i o n a l .  
e L a r d  12. 
a L a r d  21 .  
e L a r d  15.  

W h a l e  oil 25,  fish oil 28.  
Source :  Commonwea l th  Economic  Committee.  " R e v i e w  of Vegetable 

0 i l s  and  Oilseeds ,"  H e r  Majes ty ' s  S t a t i o n e r y  Office, London ,  1 9 6 2 .  

1957 they were comparatively cheap (s  11- 
12r By July  1959, the coconut oil price reached s 
ton (18r and palm kernel oil rose with it. Consequently, 
it  was necessary to experiment with alternatives and the 
result can be seen in the increased consumption of soybean 
oil, lard, and whale oil that were priced low at that time. 
During 1960, fish oil (pr incipal ly from Peru) began to be 
offered in large quantities at a very low price (about 
s washed--7.5r it is now about s which 
made it imperative to find means to use hydrogenated fish 
oil to as great  an extent as possible. The consumption of 
fish oil has increased until it  appears  likely that more fish 
oil will be used than whale oil. The experience gained as 
a result of the pressure to use these cheaper materials is 
a permanent gain and i t  is doubtful whether fats displaced 
in this way will necessarily regain their place of pre- 
eminence even when prices drop again. I t  is, however, true 
that the consumption of coconut and pahn kernel oils is 
increasing again now that the price has fallen; but the ne~ 
result has been a gain in our experience and flexibility with 
respect to margarine and shortening ingredients. 

Another factor which has influenced the formulation of 
margarines and shortenings in the United Kingdom has 
been relative high price, and the fluctuations in price, of 
liquid oils. Soybean oil, which has often been cheapest, has 
gained in acceptance; but when profit margins have been 
tight, it  has been necessary to t ry  to formulate blends with 
as little vegetable oil, either liquid or hydrogenated, as 
possible. Therefore, there has been an increase in the use 
of low-melting solid fats such as palm oil and lard (when 
the lat ter  has been cheap), tallow in recent months, and 
low melting hydrogenated marine oils in the 30-37C mr 
(open tube or slip point) .  

Ingredient Fats Used in the United Kingdom 

As we have seen, the oils and fats  available for consump- 
tion in the United Kingdom include the liquid vegetable oils, 
notably groundnut oil, cottonseed oil and soybean oil 
(both as liquids and hydrogenated),  palm oil from West 
Africa or Malaya, lard from various sources but predomi- 
nantly America, tallow and hydrogenated whale and fish 
oils. Shortening blends in the United Kingdom contain hy- 
drogenated fats of a number of standard rap, normally 
54-56C, 46-48C, 40-42C and latterly 30-37C, (these melting 
points are "open tube" as specified by the British Standards 
Institution) and the dilatometric characteristics are given 
in Table YI. The estimate of solid glycerides has been 
obtained by the method of Jasperson & McKerrigan (1) 
and will tend to be higher than the solid fa t  indexes used 
in America, part icularly at temperatures below 25C. 

Fats  in the 54-56C and 46--48C ranges are used to pro- 
vide the stability and long mr to shortenings. To a very 
large extent the fats at these high mp can be interchanged 
with only minor adjustments. 

The fats  of mp 40-42C are used mainly in margarine 
blends, where the higher melting point fats would tend 
to cause poor melting properties and palate-cling. Here 
again, it  is possible to interchange one fa t  with the other, 
except perhaps palm oil, which requires only a small degree 
of hardening to reach this mp and consequently has a lower 
content of iso-aeids and, therefore, a lower solid glycerides 
content. Fish oil can be hardened to this mp to give a fat  
similar to hardened whale oil. 

Hydrogenated fats in the 30-380 mr have become more 
and more important  as a result initially of the high price 
of liquid vegetable oils. Hardened vegetable oils of 33-36C 
mp can be obtained with relatively high solids contents at 
20C (ca. 40%),  together with complete melting at body 
temperatures (Samples 1) by hydrogenation conditions 
which produce a high iso-acid content (high temperature--- 
spent catalyst) .  

Whale oils also can be hydrogenated to give high solid 
glyeeride contents and rapid  melting and, if carefully hard- 
ened, fish oil is interchangeable with whale oil. When the 
laurie-rich oils were at their highest prices, means were 
devised to use large quantities of these hydrogenated vegeta- 
ble and whale oils in margarine blends and their usage 
remains considerable today. Lately the low price of Peru- 
vian fish oil gave rise to at tempts to use it in the same 
way as whale oil, despite the disadvantages of its higher 
iodine value (180-200), and we have seen that the consump* 
tion of hardened fish oil is now comparable with that of 
whale oil. 

All  of these low mp fats can be used in shortening blends 
as major  components to reduce the consmnption of liquid 
oils when they are expensive. Low-melting hardened whale 
and fish oils have been part icular ly useful in the lowest 
priced blends. Fish oils of this mp must be carefully 
handled in storage and refining if  troubles with reversion 

T A B L E  VI 

D i l a t o m e t r i c  C h a r a c t e r i s t i c  of I n g r e d i e n t  F a t s  Used in tho 
U n i t e d  K i n g d o m  

% solid g lycer ides  

Tem- 
pera -  M e l t i n g  p o i n t  Me l t ing  po in t  4 6 - 4 8 0  
t a r e  5 4 - 5 6 C  

C Soy- W h a l e  P a l m  P e a n u t  Soy- W h a l e  F ish  P a l m  b e a n  bean  

10 87 80 85 70 68 72 74 75 
20 85 75 83 62 62 65 73 73 
30 83 65 80 56 53 56 69 67 
40 79 57 77 36 35 42 45 44  
50 43 33 40 3 2 4 4 3 
60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mel t ing  point  40  42C ) f e l t i n g  poin ts  be tween  
3 0 - 3 7 C  

P e a n u t  W h a l e  F i s h  
Soy- W h a l e  F i s h  P a l m  bean  

i 2 I 2 

10 47  58 58 60 45 30 55 37 50 45 
20 37 52 55 53 36 21 42 21 40 37 
30 20 37 38 36 14 8 17 7 13 15 
40 7 8 7 10  2 . . . . . . . . . . . . . . . . . . . .  

~oy- 
bean 
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flavours are to be avoided. Certainly these cheaper fats 
have established themselves as acceptable alternative in- 
gredients in both margarine and shortening blends. I t  is 
likely that they will continue to be used in future when 
the price of vegetable oils makes it advantageous econom- 
ically. 

Specification and Quality Control 

In  general, fats are sold on performance, except where 
prejudices may exist between animal and all-vegetable 
blends. Consequently, methods whereby specifications can 
be established and agreed upon are essential. In  the United 
Kingdom, individual firms set up their own test methods 
to maintain the highest quality, but, unfortunately, stand- 
ard methods whereby specifications can be agreed upon 
between manufacturer and consumer are frequently not 
available. One of the most useful services of the A()CS 
is the establishment of standard chemical and physical 
techniques throughout the trade, whereby specifications can 
be drawn up and understood by both parties in the States. 

As far as taste and shelf life are concerned, peroxide 
values and some form of induction period are often used 
in the United Kingdom, but several different methods are 
quoted for the induction period, usually variations of the 
Active Oxygen Method (AOM). Despite the large amount 
of painstaking work which has been carried out on the 
causes of flavour deterioration in fats, it is still necessary 
to rely upon the decision of a tasting panel. However, 
like all subjective tests, it can lead to disagreements which 
are difficult to resolve. 

For  colour measurements, the Lovibond readings are 
generally accepted, but a measure of the appearance of a 
plastieised fat is much more difficult to achieve. The 
comparison of off-white colours of surfaces which are soft 
and easily disturbed and which set with a slightly glossy 
appearance, involves not only some means of measuring 
small differences in reflectance but, initially, the difficulty 
of obtaining a sample with a standard surface. Apart  from 
selling-specifications, it is often necessary to give a plant 
operative a pattern for work, so that he can make small 
adjustments to processing conditions to produce fats identi- 
cal in appearance from batch to batch. After trials with 
several empirical techniques, our most successful method 
is to give the operative a set of numbered, standard plates 
made by dispersing a selected range of paint pigments in 
a styrene polyester resin. By this means it is possible to 
mix exactly the required range of colour. A set of these 
standard plates has been adopted which can be standardised 
by reflectance, are stable over a considerable period, can be 
reproduced when required, and have proved satisfactory 
in the hands of intelligent plant operatives under manufac- 
turing conditions. 

Difficulties also still exist in the United Kingdom in 
specifying the texture or plasticity of fats. For  many years 
the formulation of fat blends, and their texture and plas- 
ticity had to be controlled by mp determinations. The most 
general methods are the "incipient and complete fusions" 
and the "open tube" mp or "slip point." The latter is 
the only mp specified by the British Standards Institution 
(2), but a "flow" or "drop" point, carried out in a Ubbel- 
bode type of apparatus also is used. 

I t  is not necessary to elaborate upon the limitations of 
these and dilatometric methods, such as the dilation number 
devised some years ago by Unilever to standardise fat 
hydrogenations. They are being used to an increasing extent 
by hydrogenators and shortening manufacturers to specify 
blends. Unfortunately, there is no accepted standard method 
in the United Kingdom now and agreement is difficult. I 
imagine that the standard A()CS method for "solid fat 
index" has made life a lot easier for fat manufacturers in 
the States and it is to be hoped that we will not be long 
in agreeing to a similar standard procedure. 

The rheology of fats, and the use of different instruments 
for measuring it, have been the subject of several investiga- 
tions in the United Kingdom. Several instruments includ- 
Lug a sectilometer, an extruder and a penetrometer have 
been compared (3), but there is no standard technique 

and it is probable that some form of penetrometer is most 
generally used. Despite all the scientific work which has 
been done in the rheology of fats, the test most generally 
used and quoted by bakery operatives is the "thumb" test, 
and frequently no amount of scientific results can shake 
an opinion based upon this most practical and empirical 
test ! 

There remain performance tests for shortenings. Most 
manufacturers and some large bakeries perform a creaming 
test, but there is little uniformity. Some use a .simple 
sugar/fat  cream and others perform a complete cake-making 
test in which the ingredients sugar, egg and flour are added 
to the fat in stages, with the specific volume of the batter 
measured at each stage. Finally, a cake may be baked and 
its volume recorded. We favour a complete test, in which 
the proportion of fat is lower than in a balanced recipe so 
that strain is thrown on the shortening. Any weakness, 
such as lack of basic aerating power, lack of dispersion with 
egg or liquid or instability of batter on addition of flour 
are found. There is no standard procedure throughout the 
trade and different procedures involving different quantities 
and different machines are used by different firms. 

From what I have said concerning the need for stand- 
ardizing methods for specifying fats in the United King- 
dora and the difficulties involved, it will be realised that we 
envy you the excellent work undertaken by the A()CS on 
behalf of the trade in the U.S.A., in devising and standard- 
icing methods. These must assist greatly in reaching agree- 
ment between manufacturer and consumer. I hope that 
we will soon be in a similar position in the United Kingdom 
where the need is, if anything, greater on account of our 
greater multiplicity of ingredients. 

Recent Legislation 

As in the States, the British Government has recently 
been considering food additives' regulations and two con- 
cern manufacturers of edible oils and fats. 

The Antioxidants in Food Regulations (4) were intro- 
duced in September 1958, and have remained unchanged 
since then. They are very much in line with the regulations 
in other countries which permit the use of antioxidants, 
and are based upon U.S. experience. I n  Britain, the gal- 
lates, butylated hydroxyanisole (BHA) and butylated hy- 
droxytoluene (BHT),  may be added to anhydrous oils and 
fats. Fats may contain up to 100 ppm propyl, octyl and 
dodecyl gallates, and 200 ppm BHA and/or  BHT, and mix- 
tures of the latter with gallates up to 300 ppm. 

Antioxidants have not been used to a great extent in 
the United Kingdom for a number of reasons. Many of 
our blends have contained comparatively large quantities 
of vegetable oils; the turnover of fats is fairly rapid;  
the temp is moderate, and we do not have to contend with 
the extremes of temp which are possible in the U.S.A. 
Most of the domestic and bakery fats still contain no added 
antioxidants. The greatest use is in biscuit (cracker and 
cookie) fats, frying fats, and fats for manufacturing pre- 
packed cooked foods. We have had indications that the 
British housewife may react unfavourably to the slight 
phenolic smell of BHA from fats used for frying, but 
evidence is not extensive. The efficacy of antioxidants upon 
the prerancidity flavour deterioration of vegetable oils 
remains in some doubt, as shown by papers published 
recently from the United Kingdom (5) and it is likely that 
the answer to this problem must await the solution of the 
wider general problem of flavour deterioration in edible fats. 

The second recent regulations which have affected fat 
manufacturers are the Emulsifiers and Stabilisers in Food 
Regulations, 1962 (6). Prior to their final publication, the 
Ministry had issued two previous publications, one in 1956 
consisting of a report and recommendations of the Food 
Standards committee as to the use of emulsifying agents 
and stabilizing agents in foods, and then in 1961 specific 
proposals for regulations were circulated. These proposals 
did not include lactoglycerides, polyglycerol esters or poly- 
oxyethylene derivatives of the sorbitan esters of fatty acids, 
but did include sugar esters of fat ty acids. Representations 
were immediately made to the Ministry by several firms and 
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Research Associations, with the result that when the final 
regulations appeared, the above emulsifiers which had pre- 
viously been omitted were included and sugar esters were 
excluded. Only stearyl tar t ra te  and par t ia l  glycerol esters 
were permitted in bread, but the latter classification is 
thought to include laetoglycerides and diacetyl tar tar ic  acid 
esters of monoglycerides (TEN) .  The pemfitted list is, 
therefore, fa i r ly  wide and it will be interesting to see 
whether lactoglycerides in shortenings and diaeetyl tartaric 
esters of monoglycerides in bread now make any progress 
under British conditions. I t  must be remembered that the 
traditional British cake is not the American high-volume 
type, and, with the present rather static phase of cake 
mixes, the position of emulsifiers like lactoglyeerides re- 
mains speculative. 

One "storm in a teacup" caused unexpectedly by these 
emulsifier regulations occurred because the regulations 
limited the proport ion of soap in par t ia l  glycerol esters to 
2%. I t  had previously been usual to sell to bread bakers a 
self-emulsifying type of glyceryl monostearate (ca. 40% 
mono-ester) which contained 5-6% soap. The bakers used 
this GMS in the form of an emulsion made with five times 
its weight of hot water, the emulsion being sometilnes used 
alone and sometimes with fat  added. I t  was necessary to 
have the tolerance given by 5-6% soap to ensure that it was 
possible to make a suitable emulsion, or at least a smooth 
dispersion, under the wide variety of conditions used in 
different bakeries. These conditions included water which 
varied in hardness up to 400 ppm CaCO~, the use of a 
variety of bakery machines to make the emulsions, depend- 
ing upon what happened to be available, and water tem- 
peratures ranging from tepid to hot. As there appeared 
to be no specific reason why this restriction had been in- 
cluded, representations have been made to the Ministrv. 
-~V[eanwhile, the bakery trade does not have the tolerance that 
it had formerly and has suffered some difficulty, but it is 
hoped that the regulations will be amended. 

Future Trends 

On the domestic side, cake mixes remain an enigma, and 
their sudden development could revolutionise the position 
very quickly. At  present this does not appear  very likely. 

There are factors that could increase the usage of liquid 
oils provided prices permit. There is an increasing interest 
in liquid cooking oils for  many reasons: these include a new 
appreciation of European cooking oils, probably as a result 
of more holidays spent on the Continent of Europe;  a belief 
that less fat  is ingested if foods are fried in oils rather 
than fats, which may influence those on slimming diets; 
and health reasons which are probably two-fold, i.e. a belief 
that foods cooked in vegetable oils are nlore digestible, 
and a slowly awakening interest by the general public in 
the possible relationship between dietary fats  and arterial 
diseases. Much will depend upon the outcome of the world- 
wide research on this last subject. One leading brand of 
domestic cooking fat ha.s for  years been formulated with 
sufficient liquid oil to provide at least 25% linoleic acid 
and others may follow suit. 

With bakery fats, there is likely to be more call for 
specialty fats  of all types. In  the larger bakeries there is 
an increased use of continuous production, part icular ly in 
the biscuit factories and those cake bakeries which produce 
large quantities of a few lines. This results in a growing 
interest in liquid or pumpable shortenings which can be 
metered directly with the other ingredients into the con- 
tinuous system. Shortenings of this type can be made pre- 
dominantly of liquid oil, but the recent high prices of liquid 
oils has tended to make these blends uneconomic. Efforts, 
therefore, are being directed towards the production of 
pumpable shortenings using blends os less expensive fats, 
but which are flowable under specific conditions. 

The future development of emulsifiers, now that the regu- 
lations have given the all clear on many of them, also ap- 
pears to be bound up with the development of specialty 
fats, which can command a premium, and the advance of 
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the cake mix business, both of which may depend to a 
certain extent upon whether the British palate will be at- 
tracted to American-type cakes. 

S u m m a r y  
Certain aspects of the edible fat industry in the United 

Kingdom are reviewed and compared with the same aspects 
in the United States : production, consumption, prices, effect 
of prices on changes in use, specification, quality control, 
legislation, and future trends. 
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A l ~ s t r a c t s  . . . 

(Continued from page 55) 
as a varnish base, using polymer solutions in benzene or xylol 
and tung, dehydrated castor and ]inseed oils. Full solution was 
observed only with linseed oil, the optimum temperatures of 
interaction being 260-2800. The product may contain 30-35% 
of the polymer; contents ~ 40% give rise to insoluble, three- 
dimensional products. The products containing 10-30% polymer 
were tested for (a) rate of film formation by drying, (b) hard- 
ness and (c) water resistance. It  was found that the films 
formed faster and were stronger and more water-resisting 
when the polymer contents were higher (optimum 30%); the 
water resistance was also higher for films dried at an elevated 
temperature. The interaction is believed to proceed by an 
addition of the polymers to the conjugated double bonds of 
the fatty acid radicals, by a diene synthesis mechanism. (Rev. 
Current Lit.  Paint Allied Ind.) 
I)RYIIWG OIL II~PREGIqA~TIOI~ OF CARBOI~ ELECTB, ODES. B. L .  Bailey 
and B. Best (Great Lakes Carbon Corp.). U.S. 3,1Z0,454. In 
a method of impregnating a porous carbon electrode with a 
drying oil, the improvement comprises subjecting the impreg- 
nated electrode at least once to steam at a pressure of at 
least 300 p.s.i, and then quickly releasing the pressure. 

�9 D e t e r g e n t s  
FATTY ACID COMPf~SITIOiN" O1~ SUCI~O~LYCERIDES O1~ COCONUT OIL 
AND LINSEED OIL. ]~. Tudisco and D. A. Turner (Ledoga Co., 
Milan, Italy). Riv. Itat. Sostanze Grasse 40, 528-30 (1963). 
Sucroglycerides were prepared by reacting sucrose with two 
different oils (coconut and linseed) in various molecular ratios, 
at 95-98C, in a slightly alkaline medium. Vapor phase chro- 
matography of the fatty acid methyl esters of the sucroglyc- 
erides indicated no change from the initial fatty acid composi- 
tion of the two oils. 

4th International Congress on 
Sudace Active Substances 
A O C S  M e m b e r  H e a d s  S e c t i o n  

The 4th International Congress on Surface Active Sub- 
stances will be held in Brussels, Beglium, Sept. 7-12, 
]964, presided over by H.R.tI .  Prince Albert of Belgium. 

The works of the Congress are divided into three parts:  
Chemistry of Surface Active Substances, consisting of 
some 50 papers;  Physics of Surface Active Substances, 
150 papers;  and the Use of Surface Active Substances, 
100 papers. This latter Section is under the direction 
of Charles Paquot (1952), Director, Du Laboratoire de 
Lipoehimie, National de la Recherche Scientifique, Paris, 
France. 

Program and final registration forms may be had on 
application to: General Secretariat, 4th International Con- 
gress on Surface Active Substances, 49, Square Marie- 
Louise, Brussels 4, Belgium. 

W A N T E D  TO BUY 
Second-hand good condition. 

1. 16" or 18" dia. Hydraulic press including the hydraulic 
pumps and pressure restorer for the production of vegetable oil. 

2. Drum Dryer for drying the liquid state soap to toilet 
soap base, having the capacity of 1 to 2 tons per hour. 

N G U A N  H U A T  INDUSTRY CO., LTD. 
G. P. 0.  Box 1628, Bangkok, Thailand 

Co,/ectzb,er 7 Fats. . .  
(Continued from page 30) 

tential market of 100 million lb/year  is not overly opti- 
mLstic, especially considering the fact that potential utiliza- 
tion in so-called pastel coatings, which have not been 
discussed, are not included in this amt. The preferred 
physical characteristics of confectionery fats have been well 
established, and in their most important respects are the 
characteristics of cocoa butter. Fats  made froui laurie acid 
oils can be prepared readily and have a number of the 
preferred characteristics; thereEore, their use will continue 
for many years. Fats  made from oleic-palmitic-stearic acid 
oils have been produced up to now in relatively small quan- 
tities because of more involved processes and resulting 
higher cost; but eventually the utilization of large quantities 
of very good products of this type can be expected. The 
futm'e role of fatty products which resembled confectionery 
fats in physical properties but differ in not being glyc- 
erides is uncertain but probably wil l  not be great. 

COLONIAL SE SURFACTANTS 

BIODEGRADABLE 
SUCROSE ESTER 
SURFACTANTS for 

DETERGENTS 

TOILET GOODS 

COSMETICS 
Write 

For prices, literature, samples: 

SUCRO-CHEMICAL DIVISION 
COLONIAL SUGARS CO. 

Gramercy, Louisiana 
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wheat  millfeeds are in termediate  pro te in  feeds. No fu tures  
markets  are  available in ei ther  o n e .  I t  is no t  surpr i s ing  
tha t  the i r  prices are not  well re lated to soymeal, which as 
a high pro te in  feed has a good constant  demand fo r  broilers 
and as a balancer  of all o ther  ra t ion items. Both have the 
peculiar ly s t rong seasonal characterist ic  of  feeds influenced 
by the enormous spr ing-summer  increases in the availabili ty 
of  hay, pasture ,  and dehydra ted  al fa l fa .  They are on 
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occasions, however,  useful ly related to moves in oats and 
corn. I t  would seem likely that  some key hedge-no hedge 
re la t ionships  could be developed in the corn-oats complex, 
at  some times of  year  and at some differences. This is not  
surpr i s ing  since it is p robab ly  always correct  tha t  gra in  can 
be subst i tuted fo r  middl ings a n d ~ o r  gluten feed~ but  the 
reverse is not  true. W h a t  is needed is fu r the r  investigation.  
W h a t  is always needed is an open mind as to the possi-  
bilities of  cross hedging.  

J A M E S  M CI-IALE 

Merri l l  Lynch,  Pierce, F e n n e r  & Smith,  Inc. 

1964 Cumulative Index to Advertisers 
American  Mineral  Spi r i t s  Company,  Division 

of P u r e  Oil Company  .......................................... 2nd Cover 
The V. D. Anderson  Company  ........................................... ~ 
Ametek, Inc., Niagara  F i l t e r  Division .............................. 62 
Bar row-Agee  Laboratories ,  Inc ........................................... 12 
Beacon Chemical Indus t r ies  ............................................ 47 
Benne t t -Cla rk  Company,  Ine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
B law-Knox  Company .......................................................... 27 
Brookfield E'ngineering Laboratories,  Ine . . . . . . . . . . . . . . . . . .  26 
R. J .  Brown Company  ...................................................... 49 
Buchler  Ins t ruments ,  Ine  ................................................. 15 

H.  V. Chapman & Associates, Ltd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39 
The Chemithon Corpora t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292a 
Colonial Sugars  Company  ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 
Consolidated Vacuum Corporat ion ................................ 
Continental  Oil Company  ............................................... 17 
Curtis  & Tompkins,  L td  ....................................................... 
Custom Smwiee Chemicals, Ine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Delmar  Scientific Laborator ies  ........................................... 30 
Delta Ai r  Lines, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Disc Ins t ruments ,  Ine  ...................................................... 
Disti l lat ion Produc t s  Indus t r ies  . . . . . . . . . . . . . . . . . . . . . . . . . . .  24, 25 
Drew Chemical Corpora t ion  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
F & M Scientific Corpora t ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
F ine  Organics,  Inc  ............................................................ 13 
F o r t  W o r t h  Laborator ies  .................................................... 55 
F rench  Oil Machinery  Company  .................................... 32 
Gardner  LaboratoiT,  Ine  .................................................. 40 
Girdler  Catalysts,  Chemical Products  Division, 

Chemetron Corpora t ion  ................................................... 57 
Girdler  Corpora t ion  .............................................................. 11 
Griffith Laboratories ,  Inc  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 
A. Gross & Company  .......................................................... 50 
H a h n  Laborator ies  ............................................................. 31 
Ha r shaw Chemical Company  ............................................ 3 
Hercules  F i l t e r  Corporat ion,  Division of 

De Laval  Sepa ra to r  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
Hess  Oil and Chemical Corpora t ion  ............................... 18a,b 
Hof fmann-La  Roche, Inc  ............................................... 31,35,37 
Hous ton  Laborator ies  ............................................................ 16 

Infotronies ,  Corpora t ion  ...... - ................................................ * 
Ing.  Bal les t ra  & Company  .................................................. 5 

Johns-Manvi l le  Corpora t ion  ................................................ 292d 

The Kon t ro  Company,  Inc ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Labconco ................................................................................. * 
Law & Company  ............................................................... 44 
Lurgi  Gesellsehraft  f i i r  W~rmetechnik  M H B  ................. 
Marchon Products ,  Ltd ........................................................ 
G. Mazzoni S.p .A .................................................. 1, 3rd Cover 
Miero-Tek Ins t ruments ,  Ine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
Mor ton  Chemical Company  ...................................... 4th Cover 

Niagara  Fi l ter ,  A Division of  Ametek, Inc  .................... 62 
P a r r  I n s t rumen t  Company  ............................................ 19 
Chas. P f i ze r  & Company  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '~ 

Phi ladelphia  Quartz Company  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 
Phi l l ips  Pe t ro leum Company  ......................................... 33 
Pi lot  Chemical Company  ................................................ 61 
Podbielniak,  Dresser  Indust r ies ,  Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The Pope  Test ing Laborator ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52 
Robeeo Chemical, Ine  ..................................................... 48 
Rose, Downs & Tompson,  Ltd  ....................................... ~ 

E. H.  Sargen t  & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 
Scientific Products  ........................................................... ~ 
Skelly Oil Conlpany .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
Fos te r  D. Snell Laborator ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 
Spencer  Kellogg,  A Division of Textron,  Inc . . . . . . . . . . .  ~:~ 
F r e d  Stein  Laborator ies ,  Ine .......................................... 55 
S tepan  Chemical Company ............................................ ~:~ 

Texas Test ing Laborator ies  ............................................... 36 
A r t h u r  H. Thomas Company  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 

Union Carbide Corpora t ion  ................................................ 9 
Universal  Oil P roduc t s  Company .................................... 46 

Vota tor  Division, Chemetron Corpora t ion  ............... 292b,c 

John  Wiley  & Sons, Inc  ................................................ 21 
Woodson-Tenent  Laborator ies  ......................................... 51 
W u r s t e r  and Sanger ,  Inc  .................................................. 23 

* Adver t i sement  not  in  th is  issue. 

64 j .  AM. OiL C~EMISTS' SO0., API~IL 1964 (VOL. 41)  


