
Specifications of Fatty Acid Composition {or Idcntif.ication 
of Fats and Oils by Gas Liquid Chromatography 

R O B E R T  T .  O ' C O N N O R ,  Southern  Regional  Research Labora tory ,  1 N e w  Orleans,  Louis iana 71)119 and  
S. F.  H E R B ,  Eastern Regional  Research Laboratory ,  2 Phi ladelphia ,  Pennsylvania  19118 

The Codex Committee on Fa t s  and 0i ls  of the Joint  
Food and Agricultural  Organization of the United Nations 
and the World  Health Organization ( F A O / W H O ) ,  Codex 
Alimentarius Commission, has for several years had under 
consideration a complete revision of their standards for the 
identification of fats and oils. As early as 1966, the 
Canadian Delegation proposed that the classical method be 
replaced by an alternate system based on the fa t ty  acid 
composition of each fa t  or oil as determined from gas liquid 
chromatographic patterns. The classical method is based 
on the identification of a specific fa t  or oil by means 
of a combination of its iodine value, relative density, 
refractive index and saponification value. 

Pr ior  to the third meeting of the Fats  and Oil Committee 
held in London Apr i l  24-28, 1967, the Canadian Delegation 
submitted a proposal for  the replacement of the classical 
method with a ga~ liquid chromatographic (GLC) pro- 
cedure. In  this proposal the Canadian Delegation discussed 
disadvantages of the classical system, part icular ly the re- 
quirement for a heavy investment of analytical time and 
skill in many techniques, and inability, even when all four 
indices are considered, to resolve several admixtures con- 
taining cmmnon oils of commerce. At  the same time, ad- 
vantages of the gas liquid chromatographic procedure were 
emphasized, including the fact that it  permits identification 
of oils which cannot be identified by the classical method 
and offers promise of resolving many additional pairs 
of oils in admixture. Furthermore, since i t  requires only 
one analysis, it can be made quite rapidly and applies 
equally well to refined and unrefined oils, necessitating 
only one set of standards. 

From the beginning, at least as early as 1966, the United 
States supported the Canadian proposal in principle and 
recommended specifically that the Codex Committee on Fa t s  
and Oils urge the Codex Committee on Methods of Analysis 
to evaluate the current status of the science of gas liquid 
chromatography and, i f  feasible, to adopt GLC procedures 
that can be used by the Codex Committee on Fats  and 
Oils. 

At  the fourth meeting of the Codex Committee on Fats  
and Oils, sponsored by the Joint  F A 0 / W H O  Codex 
Alimentarius Commission and held in London, Apri l  24-28, 
1967, the Canadian proposal was presented. The U.S. 
position on the proposal was one of part ia l  support.  
This position was explained : "Full  support  of the Canadian 
proposal would not be justified, since most available 
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T A B L E  I 

Arach i s  Oil a,b 

Acids Carbon 
atoms Range  

Sa tu ra t ed  Less than  14 ~ 0 . 5  
l~yr is t ic  1 4 : 0  ~ 1 . 0  
Palmitie 1 6 : 0  6 .0 -14  
Stearic 1 8 : 0  2 . 0 -  6.5 
Arachidic 2 0 : 0  1 . 0 -  2.0 
Behenic  2 2 : 0  2 . 0 -  4.0 
Lignocerie 2 4 : 0  1 .0 -  2.0 
Palmi to le ic  16 : 1 ,~1.0 
Oleie 18:1  40 - 7 2  
Linoleie  18 :2  13 - 3 8  
Linolenic 18 : 3 ~ 0 . 5 0  
Eicosenoic 2 0 : 1  0 . 5 -  1.5 

a Synonyms :  peanut ,  g r o u n d n u t .  
b F a t t y  acid composit ion by gas chromatography (wt  v~ of methyl  

esters) .  

evidence indicates that adoption of the proposal at this 
time would be premature and would lead to serious practical 
difficulties. Full  opposition to the proposal would place 
the United States in a position of being ultra-conservative 
and unwilling to recognize the most modern scientific ad- 
vances in the field of fat  and oil analysis. The U.S. 
delegation therefore took the position that a system of 
identification based on GLC, in addition to the classical 
system, be carried in the draf t  standards at this stage. This 
would be done with the expectation that before final 
promulgation of the standards, the science of GLC will 
have progressed to a point where the present uncertainties 
concerning i t  would be eliminated and that it  would 
provide a fa r  more accurate means of identification than 
is possible with the present classical procedures. I f  this 
expectation should be realized, the classical system could 
then be dropped before final promulgation. The U.S. 
delegation argued that acceptance of its views would en- 
courage the necessary international cooperation needed in 
the further perfection of the GLC system of oil and fat  
identification." Af ter  considerable discussion this U.S. 
position prevailed among the delegates from the 21 nations 
represented at this fourth meeting. 

In  comments on the Canadian proposal, submitted to 
delegates of the countries to be represented pr ior  to the 
Apri l  1967 Meeting, the United States delegation had pre- 
sented its position, as given above. With their comments 
the delegation commented on the requirement for  GLC 
standards and proposed to solicit recommendations con- 
cerning such standards from the Codex Committee on 
Methods of Analysis which would likely be based on the 
work of the International Union of Pure and Applied 
Chemish T. In  these remarks they commented that the 
American Oil Chemists' Society, through its Instrumental 
Techniques Committee and the Gas Chromatography Sub- 
committee thereof, was currently very active in this field 
and "could probably render valuable assistance to the Codex 
Committee on Methods of Analysis" hopefully pr ior  to the 
Apri l  1967 meeting. 

The hope for  aceomplishnlent of this objective pr ior  to 
the Apri l  1967 meeting was apparent ly  not realized, but 
shortly af ter  acceptance of its proposal at this meeting, the 
United States delegation, through its Chairman Lawrence 
Zeleny, contacted the Society with a request for assistance 
in the preparat ion of such standards. The AOCS Executive 
Director, C. H. Hauber, arranged a meeting which was 
held during the joint  AACC-AOCS 59th Annual Con- 

(Continued on page 195A) 

T A B L E  I I  

Cottonseed Oila. b 

Acids Carbon atoms Range  

Sa tu ra t ed  Less t han  14 ~ 0 . 5  
~[yristic 1 4 : 0  0 .5 -  2.0 
Palmitic 16 : 0 17 - 2 9  
Stearic 1 8 : 0  1 .0 -  4,0 
Araehidic 2 0 : 0  ~ 0 . 5  
Behenic 22 : 0 
Lignocerie 2 4 : 0  
Palmi to le ic  16 : 1 ~ 1 . 5  .... 
01eic 1 8 : 1  13 - 4 4  
Linole ic  1 8 : 2  33 - 5 8  
Linolenic 18 :3  ~ 0 . 5  
Eicosenoie 2 0 : 1  ~ 0 . 5  

a Synonyms:  none. 
b Fa t ty  acid composit ion by gas chromatography  (wt  % of methyl 

esters) ,  
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OFFICIAL A N D  TENTATIVE METHODS OF ANALYSIS 

Laboratory Manual 

Current Edition (two 6 x 9 inch loose leaf 
complete with leather binders, revised to date 
extra) each set ........................................... 

Annual Additions and Revisions, per yea 

* Enter standing order and receive au 
marie advance copy as discount rate of $5. 
per year, 

Direct  orders to: 

A M E R I C A N  O I L  C H E M I S T S '  SOC 
35  East W a c k e r  Dr ive  

Ch icago ,  I l l inois 6 0 6 0 1  

Fats and Oils Situation (Summary of Report) 
Recent strong demand points to a 13% to 15% boost in 

total soybean usage this marketing year  above 1968/69's 
level of 950 million bushels. In  fact, the uncertainties in 
world supplies of competitive fish meal and oil and sun- 
flowerseed oil could result in an even larger increase. In  
this event, soybean utilization could approximately balance 
the 1969 soybean crop. Relatively low cmnmereial carry- 
overs last fall  here and abroad, and rising domestic require- 
ments for oil and meal lend added demand strength. Thus, 
the U.S. soybean carryover next September 1 may only 
moderately exceed last September's 324 million bushels. 

Soybean prices to farmers averaged $2.28 per  bushel in 
September-December, 10¢ less than the year  before. This 
decline reflected a record supply of soybeans and the lower 
support  rate, along with a strong expansion in domestic and 
foreign demand. Continued strong demand and heavier 
earlier movement of soybeans under CCC loan suggest 
some price strengthening into spring. Market prices moved 
up this January  but still remained below year-earlier levels. 

In  contrast to lower soybean prices so far  this marketing 
year, soybean oil and meal prices have been up, resulting in 
the most favorable processing margins since 1965. The 
spot price spread between soybeans and the total value 
of oil and meal per  bushel at Decatur averaged about 50¢ 
in September-December, compared with 19¢ in the same 
months the year  before and 44¢ in 1965. 

Favorable processing margins are stimulating a record 
crush and many processors have been operating at or near 
capacity. September-December crushings totaled nearly 235 
million bushels, up about 34 million from a year  earlier. 
Crushings for  the entire nmrketing year may total 675 
million bushels, or above, up from 606 million in 1968/69. 
The record output of oil and meal is moving into marketing 
channels, and crushers' and refiners' stocks remain low. 

Soybeans inspected for  export from last September 1 
through January  16 totaled 174 million bushels, up 38 
million. The gain over last year  will widen sharply through 
mid-February.  Atlantic and Gulf Coast longshoremen were 
on strike at this time in 1969. Europe and Japan  are 
taking most of the increased shipments, reflecting growth 
in poultry and livestock production, reduced competition 
from other oils and meals, and a general strengthening in 
world fats and oils prices compared with a year earlier. 
Pending further foreign developments, soybean exports 
for  the entire marketing year  may total about 340 million 
bushels compared to the 1968/69 record of 287 million. 

Cottonseed oil supplies in the current marketing year 
are nearly 1.8 billion pounds, up a tenth. The 1969 cotton- 
seed crop fell 8%, but carryover stocks of oil (mainly in 
CCC hands) increased. Domestic use is running slightly 
above last year 's  near-record low of 1.0 billion pounds but 
exports are up sharply, due to increased commercial sales 
in addition to large CCC shipments. Cottonseed oil prices 
in August-December averaged 15% below a year  earlier. 

Nearly a tenth less lard output is expected for 1969/70, 
down from about 2.0 billion pounds in 1968/69. Farmers  
have reduced hog slaughter and the downtrend in lard yield 
per hog continues. Relatively high lard pr ices-- the October- 
December 1969 average of 12¢ per  pound at  Chicago was 
5~ above 1968--are causing many domestic users of lard 
in shortening and margarine to shift  to lower priced sub- 
stitutes. USDA payments to exporters of U.S. lard to 
the United Kingdom will limit the expected small decline 
in exports from last season's total of 223 million pounds. 

The Fa t s  and Oils Situation is published by the Economic 
and Statistical Analysis Division, Economic Research Ser- 
vice, U.S. Department of Agrieuture, Washington, D.C. 
20250. 
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Chicago Will Host 

ISF World Congress 

and AOCS Fall Meeting 

September 27 to October 1, 1970 
All roads will lead to Chicago this Fal l  when the 

American Oil Chemists' Society plays host to the Inter-  
national Society for F a t  Research at the Conrad Hilton 
Hotel. I t  will be the first time that the I S F  has chosen 
the United States as the site for  their Bi-Annual Congress 
and this year it  will coincide with the 44th Annual Fa l l  
Meeting of the AOCS. 

Diverse Technical Program 

Four  plenary sessions with outstanding speakers have 
been planned, one for  each day of the technical program. 
There will also be a number of general sessions devoted 
to the chemistry of fa t ty  acids and derivatives, fa t  and 
oil industrial problems, lipid biochemistry (including bio- 
synthesis, metabolism, nutrit ion and clinical aspects), deter- 
gent testing and formulation and many others. 

The following symposia have been organized by the 
chairmen indicated : 

1. Metal-Catalyzed Lipid Oxidat ion--Jan  Pokorny and 
Reinhard Marcuse. 

2. Physical and Chemical Methods of Testing Oil and 
Oil-Based Products- -L.  H. Wiedermann. 

3. Chemistry of Cruciferous Oil Seeds--L. A. 
Appelqvist.  

4. Modern Oil Processing--A. M. Gavin. 
5. Detergents--M. E. Ginn. 
6. Application of Fa ts  and Oils in Foods- -V.  K. 

Babayan. 
7. Deep F a t  Frying,  Chemistry, Technology and Nutri- 

t ion--S .  S. Chang. 
8. Flavors and Off-Flavox's in Oil and Oil-Based 

Products- -R.  G. Krishnanmrthy. 
9. The Role of The Oilseed Processor in Food Protein 

Products for World Consumption--A. R. Baldwin 
and Max Milner. 

10. Biochemistry of Hydrocarbon Degradat ion--R.  W. 
Walker. 

11. Chemistry and Biochemistry of Polyunsaturated 
Fa t ty  Acids--R.  T. Holman. 

12. Long Term Nutritional Effects of Dietary F a t s - -  
Hans Kaunitz.  

13. Chemistry and Biochemistry of Tocopherols--D. C. 
t ier t ing.  

14. Atherosclerosis and Lipid Metabolism--W. E. 
Connor. 

15. Relationship of Lipids to Thrombosis and Blood 
Coagulat ion--W. E. Connor. 

Two short courses are being offered by the AOCS in 
conjunction with the World  Congress. The first will be 
given at  Michigan State University, East  Lansing, Mich., 
in the week before the Congress, September 20-25, under 
the co-chairmanship of LeRoy Dugan of Michigan State 
University and R. J. Hlavaeek of Hunt-Wesson Foods. 
The subject will be, "Processing and Quality Control of 
Fa ts  and Oils." 

In  the week following the Congress, October 4-7, a 
Short Course on "Behavior of Membrane Lipids at  Sur- 
faces," will be conducted at  one of the Universities in 
New York City. Giuseppe Colacicco, York College of The 
City University of New York, is the chairman. 

In  addition, an International  Conference on the Science 
and Technology and Marketing of Rapeseed and Rapeseed 

Products will be held at the LeChanteler Hotel, Ste-Adele, 
Quebec, September 20-23. The dates are convenient in 
relation to the dates of the World Congress. I t  is being 
organized by Bernd Weinberg of  the Edible Oils Section, 
Department of Industry,  Ottawa, Ontario. 

Outstanding Exhibits Planned 
Outstanding exhibit opportunities have been planned for 

the Chicago Meeting with Headquarters in the largest 
hotel in the world, located in the Convention Capital of 
the World. 

With  an all-time record attendance expected, exhibitors 
are assured of an overwhelming response to their displays. 

In  addition to the regular exhibit space, an area has 
been set aside for a number of mini-type, literature only, 
exhibit tables. 

W. R. Deutscher, Exhibits Chairman, is planning several 
innovations which are expected to at tract  more exhibitors 
as welI as making the exposition more productive for  
exhibitors. Exposure to an international market promises 
to add exciting additional momentum. Please contact S. M. 
Gaskins, Exhibits Sales Mgr., AOCS, 35 E. Waeker Dr., 
Chicago, Ill. 60601, or call (312) 782-2455, to reserve your 
booth space or for  more information. 
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Pfizer preservatives give foods a better future. 
Mycoban ~ (propionates), calcium be incorporated directly by dry addi- There's a Pfizer food preservative to 

meet the needs of practically any food 
processing application. And  they're 
backed by a company with almost a 
century and a quarter of business with 
the Food Industry. 

So, when you'd like some help with 
a food problem, bring it to Pfizer.We 
promise to be competently helpful. 
And, because we offer such a broad 
line of preservatives--and other food 
additives--we can provide the fight 
one for your application. 

Sodium Benzoate, for example. 
New space-saving dense as well as 
flake and powder. All three with the 
same purity and antimicrobial power. 
A good yeast and mold inhibitor for 
margarine, iams, jellies, fruit fillings 
and acidulated beverages--both still 
and carbonated. 

Food has 

or sodium: protects against the dual 
threat of mold and rope in baked 
goods. Can be used in yeast raised 
and chemically leavened products. 
Mycoban is also used in processed, 
blended and cold-pack cheese and 
cheese food. 

Or Pfizer Sorbistats.Water soluble 
Sorbistat-~K (Potassium Sorbate) for 
cheese products, margarine, can be 
used with sodium benzoate, or in place 
of it, in low-acid beverages, syrups, 
fruit drinks, relishes, and other conve- 
nience foods. Where preservative can 

tion use our Sorbistat ~ (Sorbic Add).  
For flee literature--or help with any 

preservative problem--please send us 
the coupon. 

Pfizer, Chemicals Division 
235 East 42nd Street, NewYork, N.Y. 10017 
Attention: C. Dederich 

Please provide me with [ ]  literature and/or [ ]  samples. 

Sodium Benzoate Dense []  Flake []  Powder [ ]  

Sorb/stat-K [ ]  Sorbistat [ ]  

Mycoban []  Calcium []  Sodium []  

My application is 

Name 

C.ompany. 

Address 

City. 
State Zip _ _  

Jith 
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New AOCS Officers {or 1970-71 Announced 

Announcement and installation of new officers for the 
period of 1970 to 1971 were made at the 61st Annual 
Meeting held in New Orleans April 26-30, 1970. 

Ballot counting was held at the AOCS National Head- 
quarters in Chicago on April 3rd. Of the 1292 ballots 
received, 1265 were validated and counted. The results 
of the election are as follows. 

President 
S. S. C H A N G  (1952) 

S. S. Chang has been elected President for the 1970-1971 
period. He is Professor at Rutgers, The State University, 
New Brunswick, N.J .B.S. ,  National Chi-Nan University, 

Shanghai, C~u$, 1941; M.S., 
K a n s a ~ t a t e  ~ University, 
1949 ; &~h.D., University of 
Illi.~[~1~952. R..~arch As- 
so e i ~ , \ \ ~ r s i t ~ ¢ ~ % I  llin ois, 

Professor, Rutgers Univ~e4~; 
1960-62 ; Special Av 
Potato Chip Institute Inte~ rya~- 
national, 1965; Pitman Food 
Award, 1966; AOCA Honor- 
able Mention Bond Award, 
1962 and ]963. American 
Man of Science, Marquis 

S. S. Chang Who's Who in The East, 
Who's Who in American 

Education. AOCS : Northeast Section, Vice-President, 
1964-65; President, 1965-66; Education Comm., 196]-; 
Chm. MaeGee Award Subcomm., 1962-65; Chm. Honor 
Student Program, 1965-; Literary Review Comm., 1959 ~ 
61; Abstract Comm., 1955-60; Convention Abstract Comm., 
1955-60; Philadelphia Convention Program, 1966; Chin. 
New York Convention Program, 1968; Chm. Communica- 
tion Comm., 1968-69; Chm. National Meetings Planning 
Comm., 1968-69; Governing Board, 1966-68; Secretary, 
1968-69; Vice-President, 1969-70. Five patents and 52 
publications. 

G. C. Cavanagh, outgoing President, presented the 
ceremonial gavel to incoming President, S. S. Chang. The 
gavel, which is over 250 years old, is an authentic Indian 
Tonmhawk. I t  was presented to the Society in New Or- 
leans on May 6, 1924, by H. B. Battle, 14th President, as 
a symbol of the first American Oil Chemists, the Indians, 
who used similar tools to crush nuts from which oil was 
produced. 

Vice-President 
R. R. A L L E N  (1950) 

Director of Exploratory Research, W. L. Clayton Re- 
search Center, Anderson Clayton Foods, Richardson, Texas, 
since 1956. B.S., 1947; M.S. 1948; Ph.D. 1950, Kansas 
State University; Research Chemist, Armour and Co., 1950- 
56. Author of nmnerous papers and patents on autoxida- 
tion, hydrogenation, food emulsifiers, flavors and analysis 
of fats and oils. AOCS: Chicago Cony. 1951, 1953; Fatty 
Acid Award, 1957-1958; Spectroscopy Comm., 1958--; Edu- 
cation Comm., 1958-; National Program Planning Comm. 
1960; Bond Award, 1961-63; Chin. Subcomm. on Short 
Course, 1966 ; Mmnhership Comm., 1965-; Awards Comm., 
1968-; Board Member at Large, 1968, 1969; Lecturer on 
various topics at AOCS Short Courses. 

R. R. Allen R. T. O'Connor 

Secretary 
R. T. O ' C O N N O R  (1945) 

Chief, Cotton Physical Properties Laboratory, Southern 
Utilization R&D Division, USDA, ARS, New Orleans, La. 
B.S., Geo. Washington University, Washington, D.C., 1937. 
~D_CS: Spectroscopy, 1946-62, Chin., 1953-62; Oil Color, 
~9,51-~2; Journal Comm., 1952~55, 1958-62; Associate 
]~ditor,'~956-; National Program Comm., 1957-; Chin. In- 
~mnenta] '~ehniques ,  1962-; Uniform Methods Comm., 
~ 1 9 ~ P r 0 g ~ a ~ C h m .  , New Orleans Meeting, 1957, 1959, 
1962;~Cm~'al,~b~a~.. ~New Orleans Meeting, 1964, 1967, 
~ o ~ B o . a ~ . , ~ _ 1 9 6 3 - 6 4 ,  1966-67; Meetings-Study 
C ~ -  xh'lbit~'P.qliey Comm., 1964-; Intersoeiety 
Relations C o m m . ~ ( ~  D~"'~ate 1965-; Delegate Chin., 
1967-. ~ ,  . . x .  

F. A. NORRIS (1942) 

Director of Research Administration, Krafteo Corpora- 
tion, R & D Division, Glenview, Ill. B.S., University of 
Pittsburgh, 1935; Ph.D., 1939; Post-Doctorate Fellow, Uni- 
versity of Minnesota, 1939-41. Research Chemist, General 
Mills, Inc., 1941-44; Research Chemist, Swift & Company, 
Head Oil Mill Research, 1945 64, Refinery and Margarine, 
1966-66. AOCS: North Central Section: Board Member, 
1961; Program Chm., 1965-66; Secretary, 1966-67; Vice- 
President, 1967-68; President, 1968-69. Program Chairman 
AOCS Fall Meeting, 1967. Member Ways & Means Comm., 
1967-68, Chm., 1968-; Chin. Scopes Comm. 1969-70; Ad 
I~[oe Comm. Chin. 1969-70. Member Nominating Comm. 
1967-68, AOCS-AACC Joint Steering Comm. 1967-68, Pro- 
gram Comm. for 1970 AOCS-ISF Joint Meeting. Board 
Member at Large 1969-70. 

Board Member-at-Large 
J. G. E N D R E S  (1961) 

Assistant Director of Food Research, Armour and Con> 
pany, Oak Brook, Illinois. B.S., Chemical Engineering, 
University of Illinois, 1955; Ph.D., Food Science, Univer- 
sity of Illinois, 1961. Author of numerous papers and 
patents on thermal oxidation, fat technology and bakery 
technology. AOCS: Abstract Comm. 1966-; Ways and 
Means Croton. 1967-; Nominating Conml. 1965-1967; North 
Central Section: Board Member 1966-68; Treasurer 1968- 
69; Secretary 1969-70; AOCS Co-Program Chin. Chicago 
Fall Meeting 1970. 
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F. A. N,)rris J .G .  Endres 

F. W .  Q U A C K E N B U S H  (1943) 

Professor of Biochemistry, Purdue University, Lafayette, 
Indiana. University of Wisconsin, B.S. 1932, Ph.D. 1937; 
Rockefeller Foundation Fellow, Kaiser-Wilhelm Institute 
for Medical Research, Heidelberg, 1938; Rijk's University, 
Utrecht, 1939; Research Fellow, University of Wisconsin, 
1940-42; Professor, Purdue University, 1943-; Head, Dept. 
of Biochemistry, Purdue University and Indiana State 
Chemist, 1943-65; Pres., Assn. of Official Analytical Chem- 
ists, 1963; received Harvey W. Wiley Award, analytical 
chemistry, 1965; AOCS: Commercial Fats and Oils Comm., 
Chin. Subcom. on Feed Grade Fats, 1961-; Education 
Comm. 1960-; Host, Short Course at Purdue, 1956. 

K. T. ZILCH (1955) 
Technical Director, Fatty Acid Division, Emery Indus- 

tries, Cincinnati, Ohio. Supervised Quality Control, An- 

F. W. Ouaekenbush Ks T. Zileh 

alytica[ Research, Process Research, Applications Research, 
Fundamental Research. Research Chemist, Group Leader, 
195.5--59; Manager, Fatty Acid Research Section, 1959-61. 
Ph.D., Organic Chemistry, University of Missouri, 1949; 
Officer in Armed Forces, 1943-46, Pilot. Research Chemist, 
USDA, Peoria, Ill., 1949-55; Instructor, Bradley Univer- 
sity, Peoria, Ill., 1950-52. AOCS: Co-Chm., Cincinnati 
AOCS Convention 1965; Advertising Comm., 1967-; Chin., 
National Program Planning Comm., 1969; Co-Chm., Fatty 
Acid Short Course, 1969. 

Other Board Members (the four most recent past 
presidents of the AOCS) are: C. W. Hoerr ('43), Glidden- 
Durkee Division of SC5I Corporation, Strongville, Ohio; 
R. R. Re;set ('46), Distinguished Professor, Department 
of Biochemistry & Biophysics, Texas A & M University, 
College Station, Texas; J. C. Cowan ('41), Chief, 
Oilseed Laboratory, Northern Regional Research Labora- 
tory, Peoria, Illinois; and G. C. Cavanagh ('46), Ranchers 
Cotton 0il Company, Fresno, Califonlia. 

ANNOUNCEMENT 

1970-71 

SMALLEY CHECK SAMPLE PROGRAM 

The Smalley Committee annually offers a number of Check Sample Series in various ana- 
lytical categories. Interested analysts should write to Smalley Committee, AOCS, 35 E. 
Wacker Drive, Chicago, Illinois 60601, prior to July 15, 1970 for order forms and complete 
information, which will be distributed before each series begins. 

The following Check Sample Series (the number of samples being shown in parenthesis) are 
offered • 

Cottonseed (10) Oilseed Meals (15) Cottonseed Oil (4) 
Soybeans (10) Edible Fats (5) Soybean Oil (4) 
Peanuts (7) Drying Oils (6) Copra (4) 
Safflower Seed (7) Tallow & Grease (5) N.I.O.P. Fats & Oils (5) 

Gas Chromatography (fatty acid composition) (6) 
Cellulose Yield (cotton linters) (10) 

Additional series will be offered should sufficient interest be indicated. Please advise the 
Smalley Committee of series you feel would be of value. 

R. T. Doughtie, Jr., Chairman 
Smalley Committee 
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ABSTRACTS 
R. A. REINERS, Editor. ABSTRACTORS: N. E. Bednarcyk, J. Covey, 
J. G. Endres, J. Iavicoli, F. A. Kummerow, E. G. Perkins, T. H. Smouse, 
J. A. Thompson and R. W. Walker 

• F a t s  and  O i l s  
STUDIES ON WOOL WAX. I.  GENEICAL RHEO:LOGICAL BEHAVIOR. 
M. A. Kassem, A. A. Kassem and H. A. Salama (Lab. of 
Pharm. Sci., Nat. Res. Center, Dokki, Cairo, UAR). Fet te  
Seifen Anstrichmittel  71, 552-56 (1969). Wool waxes were 
studied for their general rheological behavior as a function of 
breed of animal and geographical locality. The theological 
parameters studied included flow curve, structural viscosity 
at low as well as at high levels of shear, yield and plastic 
viscosity. The influence of temperature on these paramet~'s was 
also considered. 

IDENTIFICATION OF POLYHYDRIG ALCOHOLS ON THIN-LAYER 
CHROlVIATOGRAMS WITH 2-THIOBAI~BITURIC ACID. M.  A. Nisbet 
( imperial  Tobacco Co. of Canada :Ltd., Montreal, Quebec, 
Canada). Analyst  94, 811-12 (1969). A procedure is outlined 
for identification of glycerol, ethylene glycol and other po]y- 
hydrie alcohols by thin-layer chromatography. Those with 
similar retention values are identified by their specific colour 
reactions with 2-thiobarbituric acid after oxidation with acidic 
dichromate. 

OIL PALI~ OF INDIAN HABITAT. I .  TECHNOLOGY OF OIL PAL]~ OF 
ANDHRA PRADESH. T. Obi Reddy and S. D. Thirumala Rue 
(Oil Technological Research Institute, Anantapur, India).  
Oils Oilseeds J. (Bombay) 22(2-3),  16-19 (1969). Samples 
of fruits and kernels from two African oil palm trees (dura 
variety) grown in South India were examined. The oil content 
of the pericarp averaged 77.3% (3.3% water),  while that of 
the kernel averaged 49.0% (5.5% water).  Cooking the fruit  
followed by either hydraulic pressing or centrifugation gave 
the best recovery of oil (70-80%). The physical and chemical 
characteristics of the palm oil and palm kernel oil were conl- 
parable to those reported in the literature. 

FLAI~IV[ABILITY O~ OILSEED lt{EALS: CAUSES AND PREVENTION. 
A. Uzzan (Service Docunlen.tation, ITERG, Paris).  Bey. 
Franc. Corps Gras 16, 713-19 (1969). I t  is possible for oilseed 
meals to burn although the risk of a fire is less than with 
solvents. Presscake meals can ignite spontaneously due to 
absorption of moisture from the air during storage. This 
hazard can be minimized by raising the moisture content of 
the meal to around 6% before storage. Meals from extraction 
processes can also ignite spontaneously due to moisture absorp- 
tion. Because of their small particle size, they may pose 
a dust hazard and may be ignited by a spark of static 
electricity. Finally, residual solvent in the meal poses a 
special danger. The author describes each one of these hazards, 
the critical conditions for conlbustion and ways of safe- 
guarding against fires. 

APPLICATIONS OF N-BRO~OSUCCINIMIDE TO THE STUDY OF UN- 
SATURATED FATTY ACIDS AND THEIR GLYCERIDES. P. Mesnard, 
J. Loizeau, C. Chapard and M. Badiane (Faculty of Medecine 
and Pharmacy of Bordeaux). Oleagineux 24, 631-3 (1969). 
N-bromosuccinimide (NBS) in a non-polar solvent adds bromine 
to a double bond in an allylic position. In a polar solvent 
(acetic acid or methanol), the bromine adds to the double 
bond directly. A procedure is described, based on this reaction, 
for determining unsaturation. After  the reaction, KI  is added 
and the liberated I~ t i trated with thiosulfate. The structure 
of the reaction products of various fa t ty  acids with NBS 
is discussed. 

THE RELATIONSHIP BETWEEN ~IARGARINE CONSISTENCY AND THE 
DILATOME~q~IC CHARACTERISTICS OF THE BASE FAT. E .  Sambuc 
and M. Naudet (Lab. Nat. Des Matieres Grasses ITERG, 
Faculte des Sciences, Marseille). Rev. Franc. Corps Gras 15, 
701-12 (1969). The firmness index (ratio between the amounts 
of solid and liquid fa t  determined by dilatometry) of a 
margarine base oil shows a high degree of correIation with 
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spreadability. An empirical relation of the form C- -kF"  
was found between the consistency C measured by extrusion 
and penetration and the firmness index. The constants k and n 
were evaluated on a number of laboratory--produced samples. 
Their values depend on the conditions under which the mar- 
garines were produced. 

TYPES 0~ ]MAt~GARIN~ REQUIRED BY DIFFERENT CONSU]~IERS, 
E. Jahan (I.M.A.C.E., Brussels). Rev. Franc. Corps Gras 15, 
691-4 (]969). The requirements of margarine consumers affect 
the position of margarine in the total fa t  market. The problem 
of producing industrial-type margarines for which the specifica- 
tions are quite rigid is discussed. Because of the wide variety 
of formulas possible, margarines can be supplied to meet 
individual needs. The present; situation and trends as affected 
by legislation, regulation, custom, distribution and publici ty 
for these products are examined. 

Ii~PORTANCE OP WHEAT L1POXIDASE IN THE OXIDATION OF FREE 
FATTY ACIDS IN FLOUR-WATER SYSTEMS. W .  n. Morrison and 
E. A. Maneely (Univ. of Strathc]yde, Glasgow, Scotland). 
J. Sci. Food Agr. 20, 379-81 (1969). Wheat flour was 
extracted with water, and the aqueous extract and flour residue 
were used in mixing experiments. The enzyme system respon- 
sible for the pro rata oxidation of free fatty acids was 
present only in the flour residue, and ]ipoxidase was present 
only in the aqueous extract. I t  was calculated that lipox.ldase 
could account for only a small  proportion of the oxygen con- 
sumed in oxidizing free fa t ty  acids, and the significance of 
wheat flour lipoxidase in dough theology is therefore less 
than has been hitherto assumed. 

DISTRIBUTION OF FATTY ACIDS IN TRIGLYOERIDE FEO]YI A YEAST 
SPECIES GROWN ON A FRACTION OF N-ALKANES PREDOI'~INANT 
IN TRIDECANE. P. C. Harries and C. Ratledge (Unilever). 
Chem. Ind. (London) 1959, 582-3. The results of studies 
on the triglycerides formed by a yeast grown on a fraction 
of n-alkanes rich in C1.~ are described, in terms of the fat ty 
acid distribution between the primary and secondary positions 
of the glycerol molecule. The triglycerides studied are un- 
usual because of their relatively high content of oddmumbered 
fa t ty  acids. 

SEED FATS OF THE I~]'EW ZEALAND IRIDACEAE. I. M. Morice 
(Dep't of Scientific and Ind. Res., Wellington, New Zealand). 
J. Set. Food Agr. 20, 611-2 (1969). The seed fats of four 
species of Libertia, family Iridaceae, have been examined. 
Those of L. grandiflora, L. ixioides and L. peregrinan, are 
similar to one aamther and have been found to eol~tain as their 
predominant fa t ty  acids: 11-22% myristic, 14-21% palmitie, 
13-25% oleie and 35-57% linoleic. They differ from the New 
Zealand Agavaceae, Juncaceae and Liliaceae in containing 
maser amounts of myristie acid. The fourth species, L. 
pulchella, contains less than 1% myristic, 19-26% palmitic, 
9-20% oleie and 57-61% linoleic acids. 

THEORETICAL TRIGLYCERIDE CONTENT OF VEGETABLE OILS BY A 
RADIOCHEMICAL TECHNIQUE. C. A. Marcopoulos and g .  A. 
Mano]kidis (Democritos Nuclear Res. Center, Athens, Greece). 
J. Sci. Food Ag?'. 20, 459-63 (1969). The refining losses f o r  
a number of olive, corn and cottonseed oil samples, as deter- 
mined in the laboratory by a chromatographic method, were 
checked by a radioehemical procedure. By labelling oil samples 
with l~C-tripalmitate and applying the principle of isotope 
dilution analysis, the absolute content of neutral oil and 
the theoretical triglyceride content were determined. In order 
to examine the effect of sediment in an oil on the deviation 
of the chromatographic refining loss from the theoretical tri- 
glyceride content, various oil samples with high amounts of 
sediment were compared with normal samples having low or 
moderate sediment. Relationships are proposed for the cal- 
culation of the theoretical triglyceride content from the one 
determined by the chromatographic method. 

MARGARINE COMPOSITION AND PREPARATION THEREOF. J. T. 
Colburn (Armour and Co.). U.S. 3,477,857. The preparation 
and composition of a margarine product having an intensified 
butter flavor are described. The margarine product is utilized 
by blending with normal margarines or other shortening 
materials to yield a product capable of imparting a butter 
flavor to baked goods. 

(Continued on page 194A) 
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ITERG Days of Information 
on Toilet Soap (Paris, June 16-19, 1970) 

Among soap and personal hygiene products, toilet soaps 
have had a phenomenal development of their market dur- 
ing the last few years and their future looks equally 
promising. This is partly the result of an improved stan- 
dard of living, which has caused customers to demand better 
products. I t  is also the result of scientific progress and 
improved manufacturing techniques. Consequently, the 
soap industry furnishes an attractive and diversified gamut 
of toilet soaps which have gained increased consumer 
acceptance. 

I t  was considered to be of great interest to analyze the 
reasons for this situation from a technical viewpoint. 
Therefore, the Administrative Council of ITERG, in 
conjunction with the Association of Soaps, Detergent, and 
Personal Product, has decided to dedicate its 1970 Days 
of Information to Toilet Soaps. 

These Days will take place in Paris on June 16-19, 1970, 
under the chairmanship of Mr. Cornu, president of the 
aforementioned association. 

An organizing committee, headed by Mr. Bergeron of 
Colgate-Palmolive, has been working on the program, which 
promises to be not only of interest but to provide answers 
to all technical problems as well. 

Some of the lectures will be on the following subjects: 
animal fats and fatty acids and their processing; the short- 
comings of toilet soaps ; analytic control of their properties ; 
their structure; their purity; pharmaceutical soaps,, bar 
detergents and mixed toiletry products. 

The marketing of toilet soaps will also be dealt with. 
The major part of the conference will be devoted to round 
table discussions. The first, concerning the technology of 
toilet soaps, will enable the principal manufacturers of soap 
making equipment to describe their latest advances;. The 
second will concern additives for toilet soaps, specifically 
perfumes, coloring agents, deodorants, etc. 

For more information please write to: L'Institut des 
Corps Gras, 5 Boulevard de Latour-Mauburg, 75 Paris 
7e, France. 

European Meeting of 
Chemical Engineering and the 
Acheron Congress 1970 

As the 95th event of the European Federation of Chem- 
ical Engineering, a European Meeting of Chemical Engi- 
neering and the Aehema Congress will take place in Frank- 
furt am Main from June 17 to 24, 1970. 

Reports by congress members on technical experiences 
and experimental results gained upon new developments 
will be presented in approximately 220 information lec- 
tures in the following 13 fields: New processes in chemical 
technology. Electrochemical measuring techniques. Water, 
exit gas, waste. Heat exchange. Rectification. Drying. Con- 
veying and separation of particles. Mixing. Compiling and 
processing of measured data. Level and flow measurement. 
Large-scale physical apparatus for laboratories (gas 
chromatography, mass spectrometry, microwave spectro- 
metry, electron optics). New structural materials for chem- 
ical engineering. Various subjects. 

Besides the lectures, the "individual discussions around 
equipment on exhibit" will in particular make possible the 
exchange of experience between chemists and engineers, 
scientists and technicians, equipment manufacturers and 
users of equipment, and thus serve to promote research 
and development in the fields of chemical engineering and 
technical chemistry. 

Over 2,000 firms, including 580 foreign firms from 22 
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! Meetings 

AOCS Nat iona l  Meetings 
Sept. 27-Oct. 1, 1970-Chicago, Conrad Hilton Hotel. 
May 2-6, 1971-Houston, Shamrock Hotel. 
Oct. 2-6, 1971-Atlantic City, Chalfonte-Haddon Hall 

Hotel. 

A O C S  Sect ion Meetings 
North Central Section-May 20, 1970, Ladies' Night 

Old Spinning Wheel, Hinsdale, Ill. 
Northeast Section-June 2, 1970, Whyte's Restaurant, 

New York. 
Southwest Section-May 21, 1970, Ladies' Night, 

Michael's Los Feliz Restaurant, Los Angeles, Calif. 

O the r  Organiza t ions  
May 25-27, 1970-16th National ISA Analysis In- 

strumentation Symposium, Chatham Center, Pitts- 
burgh, Penn. 

May 26-27, 1970-25th Anniversary Meeting and dinner 
dance of the Society of Cosmetic Chemists, Americana 
Hotel, New York City. 

June 3-5, 1970-2nd Central Regional Meeting of the 
American Chemical Society, Columbus, Ohio. 

* June 7-12, 1970-Fourth ISA Process Analytical Instru- 
mentation Short Course, Temple Buell College, 
Denver, Colorado. 

June 9-12, 1970-14th International Conference on the 
Biochemistry of Lipids, Lund, Sweden. 

* June 21-26, 1970-73rd Annual Meeting of the Ameri- 
can Society for Testing and Materials, Royal York 
Hotel, Toronto, Canada. 

June 23-25, 1970-Fourth International Sunflower Con- 
ference, Sheraton-Peabody Hotel, Memphis, Tenn. 

June 22-27, 1970-14th International Congress of 
Esthetics and Cosmetology, Amsterdam, The 
Netherlands. 

July 7-9, 1970-International Association of Seed 
Crushers, the Royal Garden Hotel, London, England. 

July 26-August 1, 1970-5th International Water Pol- 
lution Research Conference, San Francisco, California. 

Aug. 9-14, 1970-Third International Congress of Food 
Science and Technology, Washington, D.C. 

Aug. 23-25, 1970-41st Annual Meeting of the National 
Soybean Processors Association, Fairmont Hotel, San 
Francisco, Calif. 

Sept. 20-23, 1970-International Conference on the 
Science, Technology and Marketing of Rapeseed and 
Rapeseed Products, Chantecler Hotel, St. Adele, 
Quebec. 

Oct. 11-14, 1970-Ninth Annual Meeting, ASTM Com- 
mittee E-19 on Chromatography, Brown Palace Hotel 
Denver, Colorado. 

Oct. 14-17, 1970-International Symposium on Com- 
puter Applications in Engineering Sciences, Istanbul 
Technical University, Istanbul, Turkey. 

Oct. 12-15, 1970-84th Annual Meeting of the Asso- 
ciation of Official Analytical Chemists, Marriott 
Motor Hotel, Twin Bridges, Washington, D.C. 

*Additions to previous calendar 
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ABSTRACTS: FATS AND OILS 

(Cont inued  f rom page  192A) 

PREPARATION AND USE 0P A SI~fOKE-FLAVORED EDIBLE OIL. C . M .  
Hollenbeck (Red Arrow Produc t s  Corp.) .  U.S. 3,480,446. A 
process is disclosed for  m a k i n g  a smoke-f lavored edible oil by 
con tac t ing  the  oil wi th  an  aqueous  smoke-flavored solution. 

LECITHIN CO~n'OSITIONS. W. K.  t I i l ty  (Ross  & Rowe, Inc . ) .  
U.S. 3,480,544. Novel, low cost, finely divided, f ree  flowing 
composi t ions  con ta in ing  oils and  a h igh  lec i th in  con ten t  are 
disclosed. 

METHOD Or' DEWAXING RICE OIL. D. N.  K i n s e y  and  J.  W.  
Hunne l l  (R iv iana  Foods  Inc . ) .  U.S. 3,481,960. W a x  and other  
insoluble m a t t e r  of  rice oil are  removed by  chil l ing the  oil or 
miscella,  t r e a t i ng  the  same wi th  a wa te r  solut ion of  sod ium 
silicate caus ing  flocculation of  the  c o n t a m i n a n t  par t ic les ,  and  
t h e r e a f t e r  s e p a r a t i n g  the  wax  floc f rom the oil by  c e n t r i f u g i n g  
and  fil tering. 

POLYAMIDE COMPOSITIONS OF A POLYMERIC FAT ACID AND A 
MIXTURE OF DIAMINES. D. E. P e e r m a n  and  L. R. Ver tn ik  
(General  Mills, Inc . ) .  U.S. 3,483,~37. An improved  polyamide  
composi t ion of polymer ic  f a t t y  acids  and  a d iamine  is obta ined  
by rep lac ing  a por t ion  of the  d iamine componen t  wi th  the  
d iamine  of  a polymer ic  f a t t y  acid hav ing  a d imer  con ten t  
g rea t e r  t h a n  85% by  wt. The  p roduc t s  find pa r t i cu l a r  u t i l i ty  
in coa t ings  and  adhesives.  

PROCESS FOR PREPARING MARGARINE. K. 1 ~. Gander  and  E. G. 
Becker  (Lever  Bros.  Co.).  U.S. 3,488,199. M arga r i ne  is pre-  
pa red  by  f o r m i n g  an  emuls ion  of a por t ion  of  the  aqueous  
phase  and  a por t ion  of the f a t  required,  sub j ec t i ng  the  balance  
of the  f a t  to precrys ta l l iza t ion ,  mechanica l  work ing  and  cool- 
ing,  and  t h e r e a f t e r  combin ing  the  cooled precrys ta l l ized  f a t  
wi th  the  emuls ion wi th  gent le  working.  

METHOD FOR THE REI~OVAL 0F FATTY ACIDS F~01~£ STARCHES. 
W. G. K u n z e  (Nat .  S ta rch  and  Chem. Corp.) .  U.S. 3,485,669. 
A method  for  effect ing the  ex t rac t ion  of  subs t an t i a l l y  all of  
the  f a t t y  acid content  of  s ta rches  comprises  an  ex t rac t ion  
procedure  conducted  a t  reflux t e m p e r a t u r e s  and  a tmospher ic  
pressure  and  u t i l iz ing  a solvent  sys tem cons is t ing  of a mix tu re  
of  d imethyl  su l foxidc  and  a hydrophobic  f a t t y  acid solvent.  
The r e su l t ing  de f a t t ed  s ta rches  may,  the rea f t e r ,  be effectively 
used in food,  adhesive and  f ihn- forming  appl icat ions.  

QUANTITATIVE THIN-LAYER CHROI~ATOGRAPHY USING A FLAME 
IONZATION DETECTOR. J .  J .  Szakasi ts ,  P .  V. P e u r i f o y  and  L.  A. 
Woods  (Shell  Oil Co., H o u s t o n  Res. Lab . ,  P.O.B.  100, Deer  
Park ,  Tex. 77536).  Anal. Chem. 42, 351-54 ( I970) .  A flame 
ionizat ion detector  has  been adap ted  to scan th in- layer  chro- 
m a t o g r a p h i c  s t r ips  direct ly and  produce a series of  s igna ls  
p ropor t iona l  to the  a m o u n t  of  ma te r i a l  p re sen t  for  each of the  
sepa ra ted  organic  components .  Thin- layer  ch roma tograph ic  
sepa ra t ions  are carr ied  out  on a meta l -backed adsorben t  s t r ip  
t h a t  is pas sed  directly be tween  the  nozzles of  a dua l - j e t  f lame 
ioniza t ion detector.  The s ignal  f r om the  detector  is f ed  to 
an  electrometer ,  recorder  and  digi ta l  in t eg ra to r .  The s t r ip  is  
scanned a t  sufficiently h i gh  t e m p e r a t u r e  (300-400C) so t h a t  
all of the  sample  is removed f rom the adsorben t  by  a s ingle 
scan. Observed background  electronic noise is very  low and  
the h igh  detector  sens i t iv i ty  pe rmi t s  use of very  smal l  samples .  
The  a p p a r a t u s  is  s t u rdy  and  easi ly const ructed .  

]~XTRACTABLE AND "BOUND" FATTY ACIDS IN WHEAT AND WHEAT 
PRODUCTS. J .  A. Inkpen ,  and  F.  W. Quackenbush  ( P u r d u e  
Univ. ,  Agr .  Exp.  Sta.,  L a f a y e t t e ,  Ind.  47907).  Cereal Chem. 
45, 580-87 (1969) .  To provide quan t i t a t ive  d a t a  on the  f a t t y  
acids in a broadly  r ep resen ta t ive  group of  samples  o f  wheat  
and  whea t  products ,  to ta l  l ipid was obta ined  by ex t rac t ion  
wi th  chlorofolnn-ethanol-water  and  subsequen t  hot  acid hy- 
drolysis  of  the  ex t rac ted  res idue  to ob ta in  "bound"  lipid. The 
ch loroform-e thanol -water  solvent  was as effective an  ex t r ac t an t  
as wa te r - s a tu ra t ed  n -bu tano l ;  however,  bo th  solvent  sys t ems  
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ext rac ted  subs t an t i a l  amoun t s  of  non-l ipid (hexane- insoluble)  
subs tance ,  and  ne i ther  effected complete  removal  of  lipid 
ma te r i a l  f r o m  the sample  as shown by subsequen t  acid hy- 
drolysis  of  the  ex t rac ted  residue.  The  ex t rac tab le  l ipid f rom 
wheat  and  whea t  flour conta ined  m u c h  more s teara te ,  m u c h  less 
pa lmi ta t e  and  usua l ly  more  l inoleate t h a n  the  "bound"  lipid 
removable  only a f t e r  acid hydrolysis .  One hundred  f if ty-six 
samples  of  wheat ,  wheat  flour and  whea t  consumer  p roduc t s  
were analyzed  fo r  total  and  ind iv idua l  f a t t y  acids. 

THE EVAPORATION RESISTANCE OF MIXED MONOLAYERS OF NON- 
IDEAL SURFACE SOLUTION OF LONG-CHAIN NORMAL ALCOHOLS, 
ACIDS AND ESTERS. M e n g - K u n  Lu ,  J e n - F e n g  Kuo,  and  Ching-Se 
Yen  (Dept .  of  Chem. Eng. ,  Provinc ia l  Cheng K u n g  Univ. ,  
Taipei ,  Ta iwan,  China) .  Chemistry (Taipei) 1-2, 7-17 (1969).  
The ra te  of  evapora t ion  of  wa te r  was s tudied  by  sp read ing  
monolayers  of  n-hexadecanol ,  n-octadecanol ,  n-eicosanol,  s tear ic  
acid, pa lmi t ic  acid, e thyl  s t ea ra t e  and  thei r  mix tu re  on pure  
wate r  sur face .  The  ra te  of  evapora t ion  of  wa te r  a t  30C was 
measu red  by  the  ra te  of  adsorp t ion  of  water  vapor  by  solid 
l i th ium chloride des iccant  suppor t ed  above the  water  surface.  
The specific res is tance  of  mixed  monolayers  of  n- long-chain 
alcohols and  ac ids  devia ted  f r o m  the ideal mix tu re  law which 
is the l inear  re la t ion  be tween loga r i t hm of specific res is tance 
and  the mola r  composit ion.  W h e n  the specific res is tance  of  pure  
alcohol monolaye r  was g r ea t e r  t h a n  t h a t  of  pu re  acid mono- 
layer,  the  mixed  monolayer  showed posit ive deviat ion.  I t  
behaved ideal ly a t  film p ressu re  of  10 dyne /cm.  On the  other  
hand  when the  specific res is tance  of  pure  alcohol monolayers  
was smal ler  t h a n  t ha t  of  pu re  acid monolayers ,  the  mixed  
monolayers  showed nega t ive  deviat ion.  

THE INFLUENCE 01~ VARIOUS STORAGE CONDITIONS ON TttE COM- 
POSITIONS OY RIC]~ LIPID. P o - T u n g  Hs i eh  and  Chien-Chun ¥ a n g  
( Ins t .  of  Agr .  Chem.,  Na t iona l  Ta iwan  Univ. ,  Taipel ,  Ta iwan,  
China) .  Chemistry (Taipei) 3, 37-45 (1969).  The changes  of  
l ipid composi t ion  of  Peng l a i  and  na t ive  rices du r ing  s torage  
under  var ious  condi t ions  were s tud ied  by ga s  ch roma tog rap h y  
and  the fol lowing resul ts  were obtained.  The free  f a t t y  acid 
content  in rice l ipid could be employed as a measure  o f  rice 
qual i ty .  The  fa t -by-hydro lys i s  f r ac t ion  r emained  u n e h a u g e d  in 
quant i ty ,  however,  the  quan t i t y  of  neu t ra l  f a t  f r ac t ion  de- 
creased and  t h a t  of  f ree  f a t t y  acid f rac t ion  increased.  The 
g rea t e r  the  change  of  rice lipid, the  worse the  rice qual i ty .  
The m a j o r  f a t t y  acids in rice l ipid were palmit ic ,  oleie and  
linolelc wi th  smal l e r  a m o u n t s  of  myr is t ic ,  s tear ic  and  linolenie. 
The de ter iora t ion  in qual i ty  of  rice and  of  hul led rice was  con- 
s iderably  reduced by  s to rage  unde r  n i t rogen  gas  or  a t  low 
tempera tu re .  The re  was a l inear  re la t ionship  between, the  in- 
crease o f  total f r ee  f a t t y  acid con ten t  and  the decrease of 
f a t t y  acids combined in the  neu t r a l  f a t  f ract ion.  F ree  f a t t y  
acids were re leased f rom the i r  cor responding  combined fo rm 
in the  neu t ra l  f a t  f rac t ion ,  wi th  the  u n s a t u r a t e d  free  f a t t y  
acids seemingly  released more  rap id ly  t han  the sa tu ra ted .  Un- 
s a t u r a t e d  f a t t y  acids  were easi ly cleaved by oxygen.  

ORIGIN AND NATURE OF AROMA IN FAT OF COOKED POULTRY. 
E. L. P ippen ,  E. P.  Mecchi and  M. Nonaka  ( U S D A  Wes t e rn  
R&D Div., ARS,  Albany,  Calif .  94710).  J. Food Sci. 34, 
436-42 (1969) .  Odor  panel  resu l t s  indicate  charac ter i s t ic  cooked 
poul t ry  a roma  in f a t  of  cooked poul t ry  is derived f rom  the 
lean por t ions  of  meat .  Mig ra t i on  of  su l fu r  subs tances  into 
tim f a t  du r ing  cooking suppor t s  this  concept.  The  dependence 
o f  the m a g n i t u d e  of the s u l f u r  bu i ldup  in f a t  upon  cooking 
condit ions,  the  na tu r e  of  a roma  components  found  in f a t  of  
roas ted  tu rkey  and  the read iness  wi th  which au then t i c  amino 
acids are deg raded  in hot  f a t ,  all s ugges t  t h a t  protein,  amino 
acids, suga r s  and  other  wa te r  soluble components  are involved 
in the fo rma t ion  of  the charac te r i s t i c  a roma  t ha t  accumula tes  
in f a t  of  cooked poul t ry .  

LIPID OXIDATION IN FULL-FAT AND DEFATTED SOYBEAN FLAKES AS 
RELATED TO SOYBEAN FLAVOR. D. J .  Sessa,  D. tI .  H o n i g  and 
J .  J .  Rackis  ( N R R L ,  Peor ia ,  Ill. 61604).  Cereal Chem. 46, 
675-86 (1969) .  E x t r a c t i n g  99.8% of  the  oil f r o m  f u l l - f a t  
soybean  flakes wi th  pen tane-hexane  removed none of  thei r  green- 
beany,  b i t t e r  flavor. This  oil, wi th  paraffinlike, vegetable-oil  
flavor, did no t  develop any  f a r t h e r  flavor on s torage.  A lmos t  
all the flavor and  res idual  ] ipids f r o m  de fa t t ed  soybean  flakes 
were ex t rac ted  by  hexane-abso lu te  e thanol  azeotrope (79 :21 ) .  
The oil and  azeotrope ex t rac ts  had  th iobarb i tu r ic  acid ( T B A )  
n u m b e r s  of  5.8 and  34, respect ively.  I n  both  fu l l - fa t  an d  de- 
f a t t e d  flakes n-hexanal ,  ace ta ldehyde ,  and  acetone represen ted  
the  m a j o r  volat i le  carbonyl  cmupounds .  F r o m  de fa t t ed  flakes, 

(Cont inued  on p a g e  196A) 
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• Fat  Acid Cor  os/tbl  b), T L C . . .  
(Contimmd from page 186A) 

TABLE I I I  
Maize  OiD. b 

Acids  Carbon R a n g e  
a toms  

Saturated Less than 14 <0.5 
Myristic 14 :O <1.0 
Palmitie 16:0 8 -19 
Stearic 18:0 0.5- 4.0 
Arachidic 20:0 <1.0 
Behenic  2 2 : 0  .... 
Lignoceric  24 : 0 .... 
Palmitele ie  16 : 1 < 1 . 0  
01eic 18:1 19 -50 
Linolelc 18:2 34 -62  
Linolenie  18:3 <I.0 
Eicosenoic 20:1 <0.5 

a Synonyms: corn. 
b Fatty acid composit ion by 

esters) .  
gas  chromatography (wt % of methyl 

TABLE IV 
Mustardseed  Oil a,b 

Carbon Range Acids  atoms 

Saturated  Less  than 14 <0.5 
]~Iyristie 14:0 <l.O 
Palmitie 16:0 0.5-- 4.5 
Stearic 18:0 0.5-- 3.0 
Arachidic 20:0 <1.5 
Behenie  22:0 0.2- 2.5 
Lignoceric 24 :O <0.5 
Palmitoleic  16 : 1 <1.0 
Oleic 18:1 8.0-23.0 
LinoIeic 18:2 10.0-24.0 
Linolenic 18:3 0.0-18.0 
Eicosenoic  20 : 1 4.0-13.0 
Erucie 22 : 1 22~0-49.0 
Doeosadienoic  22:2 <1.0 
Tetracosenoie  24:1 0.5- 2.5 

a S y n o n y m s :  none. 
b Fatty acid composit ion by 

es ters ) .  
gas chromatography (wt % of methyl 

TABLE V 
Rapeseed  Oil a,b 

Acids  Carbon Range atoms 

Saturated Less than 14 <0.5 
Myristic 14:0 <1.0 
Palmitic 16:0 0.5- 5.0 
Stearic  18:0 0.5- 3.0 
Arachidic 20:0 <1.5 
Behenic  22:0 < 1 . 5  
Lignocerie 24:0 <2.0 
Palmitoleic 16 : 1 <1.0 
Oleic 18:1 9.0--25 
Linoleic 18:2 11 --25 
Linolenic 18 : 3 5.0--12 
Eicosenoie  20:1 5.0-15 
Erucic 22:1 30 -fi0 
Docosadienoic  22:2 <1.0 

a S y n o n y m s  : colza, ravison,  
u Fatty acid composition by 

esters). 

sarson, toria, turnip rape.  
gas  chromatography (wt v/v of methy] 

TABLE VI 
Safflower Seed Oil a,b 

Acids Carbon Range 
atoms 

Saturated Less than 14 <0.5 
Myristic 14:0 <l.O 
Palmitic 16:0 2.0-10 
Stearic  18:0 1.0- 6.0 
Arachidic 20 : 0 <1.0 
Behenie 22:0 <1.0 
Lignoeer ic  24:0 .... 
Palmitoleic  16  : 1 < 0 . 5  
01eic 18 : 1 7 . 0 - 4 0  
hinoleie  l S  :2 55 -80 
Linolenie 18:3 <l.O 
Eicosenoie  20 : 1 <0.5 

a Synonyms: carthamus, durdee. 
b Fatty acid composition by gas chromatography (wt % of methyl 

es ters ) .  

vent lon  in the  W a s h i n g t o n - H i l t o n  Hotel ,  Wash ing ton ,  D.C., 
Tuesday,  A p r i l  2, 1968. The minu tes  of  this  mee t ing  show 
tha t  i t  was  a t t ended  by five Un i t ed  S ta tes  or Canad i an  
delegates or advisors  to the delegates to the  Codex Com- 
mit tee  on F a t s  and  Oils, by fou r  members  of  the  Amer i can  
Oil Chemists '  Society, and  by two members  f r o m  Amer i can  
indus t r i a l  organizat ions .  

A t  th is  mee t ing  the r equ i rement s  of  the Codex Commit tee  
were set f o r th  by  the  U.S. Delegates.  This  delegat ion had  
fe l t  in the p a s t  t h a t  the  p roposa l  to use GLC in Codex 
s t anda rds  had  been p r e m a t u r e  because of  insufficient 
knowledge of the r anges  in f a t t y  acid composi t ion  char-  
acteris t ics  of  some of the f a t s  and  oils. However  recent  
developments  in  th i s  field had  led t hem to the  op in ion  t h a t  
Codex s t a n d a r d s  should  uti l ize GLC ana lys i s  a t  leas t  on 
an  op t iona l  basis,  o therwise  s t a n d a r d s  based ent i re ly  on 
the  classical f a t  and  oil charac te r i s t ics  would soon become 
obsolete. 

I t  was emphasized by  the A O C S  members  t h a t  the  m a j o r  
p rob lem in es tabl i sh ing such s t anda rds  is the  need fo r  a 
comprehens ive  survey  of  the  va r i ab i l i ty  in  f a t t y  acid 
d i s t r ibu t ion  fo r  each p roduc t  fo r  which s t anda rds  are to 
be developed in o rder  to es tabl ish complete ly  val id  and  
a t  the same t ime reasonable  m i n i m u m  and m a x i m u m  re- 
qu i rements  fo r  such s tandards .  I t  was  agreed  t h a t  the 
Codex delegat ion would fu rn i sh  a l is t  of  the  f a t s  and  
oils fo r  which s t anda rds  were now requi red  and  t h a t  the 
AOCS,  t h rough  its I n s t r u m e n t a l  Techniques  Committee,  
would in i t ia te  the necessary  survey  to establ ish the  min imum 
and  maxf inum l imits  fo r  each f a t t y  acid in each specific 
f a t  or  oil. 

I t  was also agreed t ha t  in  es tabl i sh ing these s t andards ,  
the  r ange  fo r  each f a t t y  acid in each f a t  or  oil would be  
b road  enough to include all p roduc t s  o rd ina r i ly  encountered  
in world  t rade,  the complete  r a n g e  expected fo r  commercial  
f a t s  or oils, bu t  no t  necessar i ly  b road  enough to include 
all  p roduc t s  which migh t  be encountered  u n d e r  except ional  
condit ions.  Excep t iona l  oils, i t  was poin ted  ont, can  resu l t  
f r o m  agronomic  or genetic  advances  to i m p a r t  special  
p roper t i e s  to a specific oil. Three  examples  are given to 
i l lus t ra te  such except ional  oils (where  the  m i n i m u m  or 
max imum concen t ra t ion  or bo th  of  one or more  acids m i g h t  
be outside of  the  no rma l  r a n g e  fo r  oils of commerce.)  

1. Safflower oil can be of  h igh  linoleic or  h igh  oleic 
var ie ty .  I n  the  former ,  the  18:2  acid would be 55% 
to 80% and  18:1  7 .0% to 4 0 % ;  in the  la t ter ,  the  
18 :2  would be 7 .0% to 4 0 %  and  18:1  55% to 
80%.  To cover both,  18 :1  would be 7 .0% to 80% 
and  18:2  also 7 .0% to 80%.  

2. A rapeseed  oil has  now been developed which con- 
t a ins  no erueic acid (22 :1)  so i f  th is  unusua l  va r i e ty  
was included, th i s  componen t  would be 0 %  to 60%,  
22 :1  ins tead  of  50% to 60%.  

3. The  f a t t y  acid composi t ion  fo r  a rach i s  oil has  been 
found  to be " u n u s u a l "  in  the fo l lowing cited examples  : 
Arach id ic  was found  to be less t han  1 %  in  e ight  of  
11 var ie t ies  s tudied (1) .  Lignocer ic  was found  to be 
less t h a n  1 %  in one ou t  of  t h r ee  samples  inves t iga ted  
by  Cra ig  a n d  M u r t h y ;  fo r  one out  of  seven var ie t ies  
(2) ,  and  one out  of 22 samples  (3) .  

The delegates to the  Codex Commit tee  on F a t s  and  0 i l s  
reques ted  specifications fo r  the  fo l lowing f a t s  and  oils: 
a rachis  oil ( p e a n u t  oil) ( g r o u n d n u t  oil) ,  cot tonseed oil, 
maize oil ( corn  oil) ,  rapeseed  oil, safflower oil, sesame seed 
oil, soya bean  oil ( soybean  oil) ,  sunflower seed oil, l a rd  
( rendered  p o r k  f a t ) ,  and  p r emie r  j u s  (edible ta l low) .  
Mus t a rd  seed oil was  added to th is  list a f t e r  the  f if th 
meet ing  of  the  Codex Commit tee  on F a t s  and  Oils in 
London,  S e p t e m b e r  16-20,  1968. 

The  Cha i rman  of  the  Gas  C h r o m a t o g r a p h y  Subcommit tee  
of  the I n s t r u m e n t a l  Techniques  Commit tee  p r e p a r e d  a list,  
f r om a n  exhaust ive  search of  the  l i te ra ture ,  of  the  min imum-  
m a x i m u m  range  of  f a t t y  acid composit ion,  as ob ta ined  by  
gas  ch romatography .  These values  were submi t t ed  to several  

(Continued on page 197A) 
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