
MONDAY MORNING, OCTOBER 16, 1967 
S E S S I O N  A - - A V E N U E  W E S T  

SYMPOSIUM: OIL PROCESSING 
Chairinan: D. P. Arndtsen, DeLaval  Separator 
Company 

Introductory remarks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 2 0  

1. Modern Soybean Dehul l ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 3 0  
James Sullivan,* Overstrom & Sons, Dallas, Texas 

2 .  Mineral  Oil Adsorpt ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 : 0 0  
Kenneth Becker,  Blaw-Knox Company, Pittsburgh, 
Pa. 

3. Mechanically Aided, Thin-Film Drying of Le- 
cithin Gums ...................................................... 11:30 

A. R. Gudheim, Kontro Company, Inc., Petersham, 
Mass. 

MONDAY MORNING, OCTOBER 16, 1967 
S E S S I O N  B - - - G R E A T  H A L L  

SYMPOSIUM: COMPUTERS AND AUTOMATION 
Chairman: :I-I. ,Y. Dutton, USDA, Northern Regional 
Research Laboratory 

Introductory Remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 2 0  
H. J. Dutton 

6. Laboratory Automat ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 3 0  
E. W.  Roland, International  Business Machines, Inc. 

7. Computer Analysis of Kinetic D a t a  from Hydro- 
genations .......................................................... 10:50 

R. O. Butterfield, USDA, Northern Regional Re- 
search Laboratory 

8. Integrated System for Microreactor Gas Chroma- 
tography ............................................................ 11:10 

E. D. Bitner,  V. L. Davison and H. J. Dutton, 
USDA, Northern Regional Research Laboratory 

9. Micro Vapor-Phase Hydrogenation Monitored 
with Tandem Chromatography-Radioactivity. III. 
Isomeric Monoenes .......................................... 11:30 

T. L.  Mounts, R. O. Butterfield, C. I%. Scholfield and 
H. J. Dutton, USDA, Northern Regional Research 
Laboratory 

10. Calculation of the Rates of Isomerization and 
Hydrogenation of Triglycerldes ........................ 11:50 

R. R. Allen, D. C. Stone, M. C. Moore and L. F. 
Albright, Anderson, Clayton & Co. Foods Division 
and Purdue  University 

MONDAY MORNING, OCTOBER 16, 1967 
S E S S I O N  C - - P L A Z A  R O O M  

SYMPOSIUM: ROLE OF LIPIDS IN ENZYMES 
Chairman:  J. J'. Kabara,  University of Detroit 

11. Effect of Various Physical States on Brain Iso- 
zymes .............................................................. 10:20 

J. J. Kabara, University of Detroit, and Daria 
Konich, Wayne State University 

12. Effects of Various Physical States on Enzyme Cat- 
alysis: Some Physiological I m p l i c a t i o n s  . . . . . . . . . . . .  10:40 

Steve~ Price, Medical College of Virginia 

* Speakers' names shown in italics. 

13.  Nonpolar Interactions in the Binding of Pyridine 
Nucleotldes to Dehydrogenases . . . . . . . . . . . . . . . . . . . . . . . .  1 1 : 0 0  

B. M. Anderson, University of Tennessee 

15, The Role of Lipids in Membrane Transport in 
Mycoplasma laidlawaii  ...................................... 11:40 

P. F. Smith,  University of South Dakota 

MONDAY MORNING, OCTOBER 16, 1967 
S E S S I O N  D - - F L O R E N T I N E  R O O M  

DETERGENTS 
Chairman: M. E. Ginn, Armour Grocery Products 

16. Measurement of Machine and Detergent Effi- 
ciency in Drycleaning ........................................ 10:20 

W. H.  Smith, Manfred Wentz and A. R. Mart in ,  
National Institute of Drycleaning 

17. Improvements in Detergency Precision with Ra- 
dioactive Sell .................................................... 10:40 

W. T. Shebs and B. E. Gordon, Shell Development 
Company 

18. Analysis for Sulfate Ion in the Biodegradation of 
Anionic Detergent ............................................ 11:00 

T. C. Cordon, E. W. Maurer, O. Panasiuk and A. J. 
Stirton, USDA, Eastern Regional Research Labora- 
tory 

19. Effect of Tallow/Coconut Fatty Acid Ratios on 
Properties of Bar Soaps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 : 2 0  

M. E. Ginn, R. C. Steinhauer, I. Liebman and Eric 
Jungermann,  Armour Grocery Products Co. 

20. Measuring Sell Dispersion Power of Detergents 
by Filtration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11:40 

W. H. Smith, Manfred Wentz, Nancy ]Y[cCullough 
and A. R. Martin, National Institute of Drye]eanin~" 

MONDAY AFTERNOON, OCTOBER 16, 1967 

SESSION E-- -GREAT HALL 

SYMPOSIUM: GAS-LIQUID CHROMATOGRAPHY 
Chairman: Lincoln l~Ietcalfe, Armour & Co. 

21. Selection and E v a l u a t i o n  of Columns for Analysis 
of Lipids .......................................................... 2:00 

W. R. Supina and Nicholas Pelick, Supelco, Inc. 

22. Silicic Acid Column Chromatography: Parameters 
for a Binary Solvent .......................................... 2:20 

D. G. McConnell, R. L. Hoffmann, G. J. Elman and 
C. D. Evans, USDA, Northern Regional /~esearch 
Laboratory 

23. Silicic Acid Column Chromatography: Adsorption 
Mechanism and Solvent Systems ........................ 2:40 

R. L. Hoffmann, D. G. McConnell and C. D. Evans, 
USDA, Nm-thern Regional Research Laboratory 

24. Thermally Stable Polyester Sorbents for High- 
Temperature Gas Chromatography .................... 3:00 

D. J. Moore and V. L. Davison, USDA, Northern 
Regional Research Laboratory 

25. The Gas Chromatographic Separation of Long 
Chain Aldehyde Dimethyl Hydrazones ............ 3:20 

C. B. Johnson, A. M. Pearson and L. R. Dugan, 
Michigan State University 
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26. A Rapid Microozonolysis-GLC Procedure for Lo- 
cating Unsaturation in Olenic Acids, Including 
Trienes and Tetraenes ....................................... 3:40 

R. Kleiman, G. F. Spencer and F. R. Earles, USDA, 
Northern Regional Research Laboratory 

27. Identification and Estimation of Complex Fatty 
Derivatives by Gas-klquid Chromatography~ 
Partial Glycerides .............................................. 4:00 

A. E. Thomas, I I I ,  and R. G. Manning, Durkee 
Famous Foods 

28. Hydrocarbons of Marine and Human Lipids ...... 4:20 
L. L. Gershbein and E. J. Singh, Northwest Insti- 
tute for Medical Research 

29. Selective Hydrogenation of the Methyl Ester of 
7,9-Octadecadiynoic Acid ................................ 4:40 

S. G. Morris, Paul Magidman, S. F. Herb and F. E. 
Luddy, USDA, Eastern Regional Research Labora- 
tory 

MONDAY AFTERNOON, OCTOBER 16, 1967 

S E S S I O N  F P L A Z A  R O O M  

SYMPOSIUM: ROLE OF LIPIDS IN ENZYMES 
Chairman:  J. J. Kabara,  University of Detroit 

32. Lecithin-Protein Interaction in a GTP-Dependent 
AcyI-CoA Synthetase ........................................ 2:00 

Lauro Galzigna, Lodovico Sartorelli, C. R. Rossi, 
University of Padova, I taly;  and D. M. Gibson, In- 
diana University Medical College 

34. The Role of Lipid in Glucose 6-Phosphatase .... 3:20 
W. L. Byrne and Sue M. Duttera, Duke University 
Medical Center 

35. Activation of Phosphoryl Choline-Cytidyl Trans- 
ferase of Phospholipids .................................... 3:40 

W. G. Fiseus, Oklahoma University Hospitals, and 
W. C. Schneider, National Cancer Insti tute 

36. Interactions of Heart Suecinate Dehydrogenase 
with Phospholipids ............................................ 4:00 

P. Cerlet~i, M. G. Giordano, M. A. Giovenco, G. 
Magni and G. Testolin, University of Camerino, Italy 

38. The Role of Lipid on Heme Synthesis . . . . . . . . . . . . . . . .  4:40 
~[oshimas~ Yoneyama, Hideo Sawada, Masazumi 
Takeshita and Yoshiki Sugita, Kanazawa University, 
Japan  

MONDAY AFTERNOON, OCTOBER 16, 1967 

S E S S I O N  G - - - F L O R E N T I N E  R O O M  

DETERGENTS 
Chairman:  J.  K. W'eil, USDA, Eastern Regional 
Research Laboratory 

39. Surface-Active Brassylic Acid-Ethylene Oxide 
Adducts: Preparation and Evaluation ................ 2:00 

T. K. :Miwa, R. V. Madrigal, ~V. H. Tallent and I. A. 
Wolff, USDA, Northern Regional Research Labora- 
tory 

40. Foam Performance Tests in Dishwashing ............ 2:20 
F. C. Davis, G. R. Edwards, J. E. ~Voodrow and 
T. B. Albin, Shell Development Co. 

41. Protein Soil Defoaming in Machine Dishwashers 2:40 
I.  R. Schmolka and T. M. Kaneko, Wyandotte Chem- 
icals Corporation 

42. The Use of Optical Brighteners for Synthetic 
Fibers in Detergents ........................................ 3:00 

R. Anliker,  H. Hefti and K. Kasperl, CIBA Limited 
Basle Division, Technical Application Products, 
Switzerland 

43. Enzymes as Additives to laundry Compositions 3:20 
J. C. ttoogerheide, Royal Netherlands Fermentation 
Industries, Ltd., Delft, Holland 

44. Surface Activity of Sodium Salts of a-Sulfo Fatty 
Esters: The Oil /Water Interface ........................ 3:40 

"V'. "V. Subba Rao, R. J. Fix and A. C. Zettlemoyer, 
Lehigh University 

MONDAY AFTERNOON, OCTOBER 16, 1967 
S E S S I O N  G - I ~ A V E N U E  W E S T  R O O M  

OIL PROCESSING 
Chairman:  D. P. Arndtsen, DeLaval  Separator Co. 

44A. Fatty Oil Processing--Conventional vs. Miscella 
Frank Sullivan, Arthur  l~IcKee and Company, San 
Francisco 

44B. 

44C. 

2:00 

Modern Techniques of Continuous Bleaching 
of Vegetable Oil ............................................ 3:00 
Hans Mueller, :Mannedorf, Zurich, Switzerland 

Centrifugal Separation of Partially Hydroge- 
nated Soybean Oil .......................................... 3:30 
D. t torto~, American Tool and Machine Co., Hyde 
Park, 2r 

Discussion ........................................................ 4:00 

TUESDAY MORNING, OCTOBER 17, 1967 
S E S S I O N  H - - - A V E N U E  ; V E S T  

SYMPOSIUM: SURFACTANTS IN COSMETICS 
Chairman: I.  R. Schmolka, Wyandotte Chemicals 
Corp. 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9:00 
Donald Laiderman, The Toni Company 

45. Amphoteric Surface-Active Agents in Cosmetics 9:25 
H. S. Mannheimer, Miranol Chemical Co. 

4 6 .  F a t t y  A m i d o - A m l n e  D e r i v a t i v e s  . . . . . . . . . . . . . . . . . . . . . . . .  9 : 5 0  
T. Muzyczko, S. Shore and 5. Loboda, The Richard- 
son Company 

47. Effect of Structure of Amine Oxides in Foaming 
Properties of Shampoos .................................... 10:15 

R. N. GoodeU, Onyx Chemical Co. 

48. Alcohol Ether Sulfates in Shampoos ................ 10:40 
Henry Watanabe and W. L. Groves, Continental Oil 
Company 

49. A New Quaternary Ammonium Compound Hair 
Conditioning Agent .......................................... 11:05 

R. R. Egan and B. J. Hoffman, Archer-Danie:s- 
Midland Co. 

TUESDAY MORNING, OCTOBER 17, 1967 
S E S S I O N  I P L A Z A  R O O M  

SYMPOSIUM: MASS SPECTROGRAPH 
Co-Chairmen: R. T. Hohnan, Hormel Insti tute;  

and W. K. Rohwedder, USDA, North- 
ern Regional Research Laboratory 

50. Mass Spectra of Polyhydroxy Extranes . . . . . . . . . . . . . .  9:00 
S. G. Levine, North Carolina State University;  C. 
Cordes, G. E. Van Le~r and K. L. ICinehart, Jr., 
University of Illinois 

51. Molecular-Weight Determination of Long-Chain 
Methyl Esters by Field-Ion Mass Spectroscopy .... 9:20 

W. K. Rehwedder,  USDA, Northern Regional Re- 
search Laboratory 

52. Elimination Reactions in the Mass Spectra of 
Long Chain Esters ............................................ 9:40 

R. E. Wol~, M. Greff, R. N. Stihvell, A. 1Y[. Lawson 
and 5. A. McCloskey, Insti tute de Chimie (CNRS), 
Strasbourg, France, and Baylor University College 
of Medicine, Houston, Texas 

53. A Study of Pyrolysis of Fatty Acid Esters Using 
Pyrolysis-Gas Chromatography-Mass Spectrom- 
etry .................................................................. 10:00 

K. K. Sun, H. W. Hayes and R. T. Holman, The 
HormeI Institute 

54. Digital Readout System for Mass Spectrometry 10:20 
Don Oliver and M. C. Simmons 

55. The Mass Spectra of Retinol (Vitamin A) and 
Related Compounds .......................................... 10:40 

G. R. Waller, R. L. Lin, K. S. Yang, E. D. Mitchell 
and E. C. Nelson, Oklahoma State University;  and 
R. D. Grigsby, Continental Oil Company 

( C o n t i n u e d  on p a g e  3 4 8 A )  
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�9 Loca/Yection Nerfs 
N o r t h e a s t  S e c t i o n  
Award to Dr. Melnick at September Meeting 

The September  19th Meet- 
ing of the Northeast  Section 
of A O C S  will be held at 
Whyte ' s  Res taurant  in New 
York  City. 

The speaker will be Daniel 
Melnick, Director  of Re- 
search and Quali ty Control 
of Corn Products  Co. (Bay- 
onne and Associated Labora-  
tories).  Dr. Melnick is the 
1967 Lipid  Award  Winner .  
The title of his talk will be, 
"Essent ia l  F a t t y  Acids or 
Po lyunsa tu ra t e s - -Tha t  Is  the 
Question." The talk will deal 

Daniel Melniek with natura l  and unnatura l  
(man-made) polyunsaturates,  

methodology and biological responses. 
Dr. Melnick will receive the Lipid Award  fo r  his " R e -  

search in Indust ry ,"  p r imar i ly  for  his research in the ab- 
sence of aflatoxins f rom refined vegetable oils. 
Background and Research Activities Noted 

Dr. Melnick received his Bachelor 's  degree, with a major  
in Chemistry, and the PhD degree, with a ma jo r  in bio- 
chemistry, f rom Yale Universi ty.  Fol lowing four  years 
of postdoctorate research at both Yale and at the Univer-  
sity of Michigan, he entered industry  as Chief Chemist 
and Supervisor  of Research at Food Research Laboratories,  
New York. Ten years were spent  in serving all segments 
of the food industry,  at the lat ter  consulting laboratory 
and then as Chief of  the Food Development  Division of 
the Quartermaster  Food and Container Ins t i tu te  for  the 
Armed Forces.  Dur ing  the past  eighteen years, he has 
been with The Best Foods Division of Corn Products  Com- 
pany,  first as Chief Technologist and then as Director  of 
Research. 

Dr. Melniek is a member of the American Chemical So- 
ciety, American Society of Biological Chemists, American 
Inst i tu te  of Nutri t ion,  Ins t i tu te  of Food  Technologists, 
Amer ican  Association of Cereal Chemists, and, of course, 
os the American Oil Chemists '  Society. 

He  is certified as a Specialist  in H u m a n  Nutr i t ion by 
the American Board of Nutri t ion,  is a member of the honor 
societies of Sigma Xi  and Phi  Tau Sigma, is a member of 
the National  Research Council Committee servicing the 
U.S. A r m y  Natick Laboratories on Oil and F a t  Product  
Developments,  and is a member of the Council on Basic 
Science of the American H e a r t  Association. He  was Chair-  
man of the Food and Nutr i t ion Section of the Gordon Re- 
search Conferences sponsored by the American Association 
for  the Advancement  of Science, Associate Edi tor  of the 
journal  "Food  Research," Pres ident  of  the New York In-  
stitute of Food Technologists and a National  Councilor for  
this Chapter.  

J u n e  M e e t i n g  D r a w s  R e c o r d  A t t e n d a n c e !  
The final spr ing meeting of the Northeast  Section of the 

A O C S  was held at Whyte ' s  Restaurant ,  and overflowed 
with the largest  turnout  in the history of the Section. 

R e a s o n - - K a r l  Zileh, of Emery  Industr ies  (Cincinnati)  
was the guest  speaker and his subject, "Synthet ic  F a t t y  
Acids" (derived f rom petroleum fact ions) .  

Dr. Zilch's talk dealt with the possible methods that  
could be used to produce the desired results. He  pointed 
out that  the present  products  now available suffer f rom 
puri ty,  odor and taste problems (where these can be ob- 
jec t ionable) ;  however, uses for  even the crude material  
now being produced have met with acceptance. He  pointed 
out  that,  given time and an upward  tu rn  in the cost of the 
"natura l  origin," the synthetics "will  be in." 

As a result  of t remendous attendance at this meeting, 
the Northeast  Section is planning a " fo l low-up"  in June  
of 1968 with its supper  meeting dealing with the actual 
manufac tur ing  of the synthetics. 
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T U E S D A Y  M O R N I N G ,  O C T O B E R  17 ,  1 9 6 7  

S E S S I O N  J - - A V E N U E  f f ' E S T  R O O M  

SYMPOSIUM: SAFETY IN SOLVENT EXTRACTION 
Chairman: N. It. Witte, Central Soya, Inc. 

56. History of AOCS Safety and Engineering Com- 
mittee .............................................................. 10:00 

N. H.  Witte 

57. Hazards in Solvent Extraction as Seen from a 
Property Insurance Point of View .................... 10:30 

W. Meinhardt,  Factory Mutual Insurance Company 

58. Methods and Results of Purging Extractors ........ 11:00 
L. Kingsbaker,  Blaw-Knox Company 

59. Some Specific Extraction Plant Safety Problems 
and Suggestions for Control .............................. 11:30 

N. W.  Myers,  Archer-Daniels-Midland Co. 

T U E S D A Y  M O R N I N G ,  O C T O B E R  17 ,  1 9 6 7  

S E S S I O N  K F L O R E N T I N E  R O O M  

REACTIONS AND COMPOSITION 
Chairman: E. C. Leonard, National Dairy Products 
Corp. 

61. Improved Synthesis of Long-Chain Polyhydric 
Alcohols ............................................................ 9:00 

D. J. Moore and E. I-I. Pryde, USDA, Northern Re- 
gional Research Laboratory 

62. Preparation of Alcohols by Ozonolysis of Unsatu- 
rated Fatty Esters .............................................. 9:20 

E. H.  Pryde,  C, M. Thierfelder and J. C. Cowan, 
USDA, Northern Regional Research Laboratory 

63. Hydrocarbons Derived from Autoxldized Vege- 
table Oils Through Thermal Splitting ................ 9:40 

C. D. Evans,  1~. L. Hoffmann, G. R. List and E. 
Selke, USDA, Northern Regional Research Labora- 
tory 

64. 9-Aminonanamide, a Polyamide Intermediate 
from Soybean Oil ............................................ 10:00 

W. L.  Kohlhase, E. H. Pryde and J. C. Cowan, 
USDA, Northern Regional Research Laboratory 

65. Search for New Industrial Oils. XVI.  Seed Oils of 
the Umbelliflorae .............................................. 10:20 

F. R. Earle, G. F. Spencer, R. Kleiman and I. A. 
Wolff, USDA, Northern Regional Research Labora- 
tory 

66. Industrial Uses for High-Oleic Safflower Oil .... 10:40 
M. J. Diamond and G. Fuller, USDA, Western Re- 
gional Research Laboratory 

67. Isomeric Phenylstearic Acids and Related Com- 
pounds. Composition and Partial Separation .... 11:00 

F. D. Smith  and A. J. Stirton, USDA, Eastern Re- 
gional Research Laboratory 

68. Correlation of Fatty Acid Structure with Preferen- 
tial Order of Urea Complex Formation ............ 11:20 

J. L. Iverson and R. W. Weik, Department of 
Health, Education and Welfare, FDA 

68.A. Fatty Acid Composition of Cod Liver Oil Deter- 
mined by Urea Fractionation and Modified PTGC 11:30 

J. L. Iverson, Department of Health, Education and 
Welfare, FDA 

69. Molecular Sieves as Catalysts for Cyclic Fatty 
Acid Formation ................................................ 11:40 

R. A. Eisenhauer and R. E. Beal, USDA, Nortbern 
Regional Research Laboratory 

T U E S D A Y  A F T E R N O O N ,  O C T O B E R  17 ,  1 9 6 7  

S E S S I O N  L - - - P L A Z A  R O O M  

BIOCHEMISTRY 
Chairman: E. E. Rice, Swift & Co. 

70. Studies on the Autoxidation of Human Serum 
Lipoproteins Using Ultraviolet Spectrophotometry 2:00 

~V. L. Robinson and G. J. Nelson, University of Cali- 
fornia 

71. Quantitative Determination of Glyceryl hlk-l-enyl 
end AklyI-Alkenyl Ethers in Neutral and Phos- 
pholipids .......................................................... 2:20 

Randall Wood and Fred Snyder, Oak Ridge Insti- 
tute of Nuclear Studies 
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72. The Subcellular Distribution and Metabolism of 
Glyceryl Ether Diesters in Ehrlich Ascites Cells 2:40 

Fred Snyder  and Randall Wood, Oak Ridge Institute 
of Nuclear Studies 

73. An Improved Method for the Preparation of Cy- 
clic Acetal Derivatives from Plasmalogens ........ 3:00 

Grace Y.  S u n  and L. k.  ttorrocks, Cleveland Psychi- 
atric Insti tute 

74. Characterization of Sialylgalactosylceramide (SGC) 
from Human Brain ............................................ 3:20 

Bader  Siddiqui and R.  It .  ~,~cCluer, The Ohio State 
University 

75. Lipids of the Preputial Gland of the Mouse ........ 3:40 
Gall Sansonc and J. G. Hamilton, Tulane Medical 
School 

76. Some Effects on Fatty Acids Induced by Exercise 4:00 
J. B.  Saddler, University of Washington; and H. M. 
Krueger, I. J. Tinsely and R. R. Lowry, Oregon 
State University 

77. Acetoacetate Metabolism in Rats on "Ketogenic" 
Diets ................................................................ 4:40 

Li I-Isin Chung and Jaequeline Dupont,  Colorado 
State University 

TUESDAY AFTERNOON, OCTOBER 17, 1967 

S E S S I O N  M - - - G R E A T  HALL 

SYMPOSIUM: SURFACTANTS IN COSMETICS 
Chairman: I.  R. Sehmolka, Wyandotte Chemicals 
Corp. 

Introduction ...................................................... 2:00 
MarshaIl Sorkiu, The Alberto-Culver Co. 

79. The Influence of Various Surfactants on the An- 
timicrobial Activity of Bromsalans and Other 
Ring-Halogenated Substances ............................ 2:25 

N. M. Molnar, Fine Organics, Inc. 

80. New Tertiary Amine-Based Surface-Active Poly- 
mers ................................................................ 2:50 

R. R. Egan and B. J. Hoffman, Archer-Daniels- 
Midland Co. 

81. Methyl Glucoslde Esters in Cosmetics ................ 3:15 
O. E. Libman and Howard  Packer, t todag Chemical 
Corporation 

82. Fatty Glycols and Isostearyl Alcohol as Lipstick 
Components ...................................................... 3:40 

R. R. Egan and B. J.  Hoffman, Archer-Denials- 
Midland Co. 

83. Reduced Lanolins: The Synthesis, Properties and 
Cosmetic Applications ...................................... 4:05 

F. P.  Siegel, Theodore Kritchevsky and S. T. Goode, 
I~ITA Chemical Corporation 

84. Proteins--Some blew Studies ............................ 4:30 
R. R.  Risso, Stepan Chemical Co. 

TUESDAY AFTERNOON, OCTOBER 17, 1967 

S E S S I O N  N A V E N U E  W E S T  

SYMPOSIUM: SAFETY IN SOLVENT EXTRACTION 

84A. Latest Developments on the NFPA Standard for 
Solvent Extraction Plants .................................. 2:00 

N. H.  Moore, N. Hunt  Moore and Assoc. 

85. Some Special Safety Problems in Plants Outside 
the US ............................................................... 2:30 

Les Watkins,  Anderson Clayton Co. 

86. Safety Problems in Operating DT Machines ........ 3:00 
1t. James, Ralston Pur ina  

87. A Review of Operating Rules Relating to Extrac- 
tion Plant Safety .............................................. 3:30 

W. Pearson, Lauhoff Grain 

R o u n d  T a b l e  D i s c u s s i o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 : 0 0  

TUESDAY AFTERNOON, OCTOBER 17, 1967 
S E S S I O N  O - - F L O R E N T I N E  R O O M  

EDIBLE FATS AND OILS 
Chairman: Joseph Endrea,  Armour & Co. 

88. Selective Hydrogenation of Cyclopropenoids in 
Cottonseed Oil .................................................. 2:00 

J. P. t tutchins,  A. Z. Utlman and L. H.  Going', 
Procter & Gamble Company 

89. Autoxidation of Monolayers of Linolenic Acid on 
Silica Gel .......................................................... 2:20 

W. 1~. Porter, A. S. Henick, S. R. Cunnold, M. A. 
Sharkey and S. Warrington, US Army Natick 
Laboratories 

90. The Color Problem in Experimental Varieties of 
Safflower .......................................................... 2:40 

H. J. Bur~hardt ,  USDA, Western Regional Research 
Laboratory 

91. Phospholipld Oxidation in Emulsions . . . . . . . . . . . . . . . .  3:00 
G. A. Corliss and L. P~. Dugan, Michigan State 
University 

92. High "Oleic" Oils by Selective Hydrogenation of 
Soybean Oil ...................................................... 3:20 

H. J. Dutton, O. Popescu and S. Koritala, USDA, 
Northern Regional Research Laboratory 

93. Selective Hydrogenation of Soybean Oil. I I I .  
Copper-Exchanged Molecular Sieve and Other 
Copper Catalysts .............................................. 3:40 

Sambasivarao Koritala, USDA, Northern Regional 
Research Laboratory 

94. Artifact Formation in the Fractional Distillation 
of Long-Chain Polyunsaturated Methyl Esters .... 4:00 

O. S. Privett, E. C. Nickell, J. D. Nadenicek and 
F. J. Pusch, The I.iormel Institute 

95. Distillation and Thermal Decomposition of Fatty 
Ozonides .......................................................... 4:20 

E. IVl. Stearns, Jr.,  and O. S. Prive~t, The I-Iormel 
Institute 

96. Removal of Copper from Hydrogenated Soybean 
Oil .................................................................... 4:40 

R. E. Becd, K. J. Moulton and L. T. Black, USDA, 
Northern Regional Research Laboratory 

WEDNESDAY MORNING, OCTOBER 18, 
S E S S I O N  P A V E N U E  W E S T  

BIOCHEMISTRY 

1967 

Chairman: F. W. Quackenbush, Purdue University 

97. Uptake and Metabolism of Free Fatty Acid by 
Isolated Peritoneal Mast Cells of Rats ................ 9:00 

M. S. Cab~,  R. J. I.io and H. C. Meng, Vanderbilt 
University 

98. Inhibition of Lipolytic Enzymes by Organophos- 
phates and Carbamates .................................... 9:20 

R. G. Jensen and Dorothy L. Carpenter, Univer- 
sity of Connecticut 

99. Role of Lipids in CA ++ Uptake and Mg-hTPase 
Activity of Rat Skeletal Muscle Sarcoplasmic Re- 
ticulum ............................................................ 9:40 

B. P.  Yu ,  E. J. Masoro and F. D. DeMartinis, 
Woman's  Medical College 

100. Chain Elongation of Polyunsaturated Fatty Acids 
by Microsomes in vitro .................................... 10:00 

Kirs ten  Christiansen, Hans  Mobrhauer, Yves 
Marcel, Minerva Gun and R. T. ttolman, The 
Hormel Institute 

101. Lipoxidase Deactivation to Improve Stability, 
Odor and Flavor of Full-Fat Soy Flours ............ 10:20 

G. C. Mustakas,  ~V. J. Albrecht, J. E. /YIcGhee, 
L. T. Black, G. N. Bookwalter and E. L. Griffin, 
USDA, Northern Regional Research Laboratory 

102. Differences in Trlglycerlde Structure After Re- 
feeding with Medium Chain Methyl Esters and 
Triglycerides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 4 0  

Hans Kaunitz ,  Ruth E. Johnson and Cynthia Belton, 
Columbia University 

103. The Endogenous Triglycerides of the Pig .......... 11:00 
R. E. Anderson, N. R. Bottino and Raymond P~eiser, 
Texas A&M University 

( C o n t i n u e d  on p a g e  3 5 7 A )  
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104. Epoxides in Rat Lipids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11:20 
J. A. Fioriti and I~. J. Sims, General Foods Corp. 

104A. Absorption of Labeled Nonvolatile Oxidation 
Products of Randomized Corn Oil .................... 11:40 

E. G. -Perkins and S. M. ~achha, University of 
Illinois 

W E D N E S D A Y  M O R N I N G ,  OCTOBER 18, 1967 

S E S S I O N  Q - - ~ R E A T  H A L L  

MODIFICATION OF OILSEEDS THROUGH PLANT BREEDING 
Chairman: C. G. Youngs, National Research Council, 
Canada 

Introductory R e m a r k s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 : 2 0  

C. G. u 

105. Breeding Rapeseed for Oil and Seed Quality .... 10:30 
R. K. Downey, Canadian Agricultural Research Sta- 
tion, Saskatoon; B. M. Craig and C. G. Youngs, 
Prairie Regional Laboratory of the National Research 
Council, Saskatoon 

106. Altering the Gossypol Content of Cottonseed 
Through Breeding ............................................ 10:50 

J. A. Lee, North Carolina State University 

107. Variation in Composition of Sunflower Oil from 
Composite Samples and Single Seeds of Varieties 
and Inbred Lines .............................................. 11:10 

E. D. Putt, Research Station, CDA, Morden, )s 
toba; B. ~r Craig and R. B. Carson, Research 
Branch, CDA, Ottawa 

107A. Modification of Quantity and Quality of Saf- 
flower Oil Through Plant Breeding ................ 11:30 
P. t~. Knowles, University of California, Davis 

107B. Breeding for 011 Quality and Quantity in Flax- 
seed .............................................................. 11:50 
D. M. Yermanos, University of California, Riverside 

W E D N E S D A Y  M O R N I N G ,  OCTOBER 18, 1967 

SESSION R--PLAZA ROOM 

GENERAL ANALYTICAL 
Chairman: W. D. Pohle, Swift & Co. 

109. The Complete Characterization of Unsaturated 
n-Aldehyde Dinitrophenylhydrazones by Thin- 
Layer Chromatography .................................... 9:00 

P. W, ~eijboom, Unilever Research Laboratories, 
The Netherlands 

110. Triglyceride Analysis by Consecutive Liquid- 
Liquid Partition and Gas-Liquld Chromatography. 
Ephedra nevadensis Seed Fat ........................ 9:20 

Carter Litchfield, Texas Agricultural Experiment 
Station 

111. Fractionation of Natural Mixtures of Diacyl Phos- 
phatides Containing AIk-l-enyl Acyl Phosphatides 9:40 

berg, The Hormel :Institute 

112. Chromatographic Separation of Plasmalogens, 
AlkyI-Acyl Phosphatides and Diacyl Phosphatides 10:00 

Ossi Renkonen, University of Helsinki 

113. Copper Determination of Edible Soybean Oils .... 10:20 
Gary List ~nd C. D. Evans, USDA, Northern 
Regional Research Laboratory 

114. Titration of Cyclopropene Esters with Hydrogen 
Bromide ............................................................ 10:40 

R. O. Feuge, Zigrida Zarins, J. L. White and R. L. 
lffolmes, USDA, Southern Regional Research 
Laboratory 

115. A Bromothymol Blue Dye-Bindlng Procedure for 
Evaluating Heat Processing of Soybean Meals .... 11:00 

J. E. McGhee, G. C. 3/iustakas and W. 5. Albrecht, 
USDA, Northern Regional Research Laboratory 

116. An Improved Procedure for Quantitative Analysis 
of Lipid Classes via TLC by Charring and Densi- 
tometry ............................................................ 11:20 

L. J. Nutter and O. S. Privett, The Ifformel 
Institute 

u nunnnnunnmuunuunlnummnmmnnniumunnnnnnudnnnnnnnunuunnuunnnnmmunmnnnnminnlnnuum 

A new standard of protection 

for laboratory personnel . . . 

S A F E T Y  S H I E L O S  

�9 Impact-resistant 
polycarbonate inner panes 

�9 Weighted non-skid bases 

~ - 4 1 4 . / 4  I U .  

S H I E L D S ,  Double-Safe,  T h o m a s - Q u a m .  T w o  sep-  
a r a t e  p ro t ec t i ve  p a n e s  wi th  an  i n t e r v e n i n g  ai r  g a p  a re  
p rov ided  in  t he se  u n i q u e  sh ie lds .  I n n e r  pane  is of po ly-  
c a rbona t e ,  w h i c h  h a s  an  i m p a c t  r e s i s t ance  300 t i m e s  t h a t  
of s a f e t y  glass .  Ou te r  p a n e  is of safety, glass .  Air  g ap  
b e t w e e n  p a n e s  p r e v e n t s  d i rec t  t r a n s m i s s i o n  of in i t ia l  
shock  to  t h e  glass .  I m p e n e t r a b i l i t y  of t h e  shie ld  far  su r -  
pa s se s  t h a t  of a s imi la r  p l a s t i c -g la s s  c o m b i n a t i o n  w i t h -  
ou t  t h e  gap .  

I n  a d d i t i o n  to  inc reased  i m p e n e t r a b i l i t y ,  sh ie lds  h a v e  a 
h igh  we igh t - to - s i ze  ra t io ,  w i t h  low cen te r  of g r a v i t y  well  
w i t h i n  a rea  inc luded  b y  shie ld .  N o n - s k i d  s t r i p s  on b a se s  
p r e v e n t  sh ie lds  f r om sl iding.  

D e s i g n  carr ies  o u t  r e c o m m e n d a t i o n s  of Dr .  G. N .  
Q u a m  of Vi l l anova  U n i v e r s i t y .  Exp lo s ion  t e s t s ,  per -  
f o r m e d  b y  Dr .  Q u a m ,  d e m o n s t r a t e d  t h e  efficiency of t h e  
f r e e - s t a n d i n g  cons t ruc t i on .  

Shie lds  are  offered in two  w id th s ,  14 a n d  28 inches ;  
panes  of b o t h  sizes a re  30 i nches  h igh ,  a n d  s lope b ack -  
w a r d  a t  30 ~ f rom ver t ica l .  S u p p o r t  b r a c k e t s  a t  s ides  a re  
11 inches  h igh  a t  f ron t ,  a n d  e x t e n d  12 inches  to  t h e  rear .  
T ie - rod  connec t s  b r a c k e t s .  

The polycarbonate pane  should not be subjected to 
temperatures above 135~ 
8934-A10. Shield,  T h o m a s - Q u o t a ,  
14 • 30- inch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59.00 
8934-A20 .  D i t t o ,  28 X 30- inch  . . . . . . . . . . . . . . . . .  85 .00 

ARTHUR H. THOMAS COMPANY 
Scientific Apparatus and Reagents 
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PHILADELPHIA, PA. 19105 
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WEDNESDAY MORNING, OCTOBER 18, 1967 
S E S S I O N  S - - - F L O R E N T I N E  R O O M  

REACTIONS AND COMPOSITION 
C h a i r m a n :  E.  C. Leonard ,  Na t iona l  D a i r y  P r o d u c t s  
Corp. 

117. The Structure of Olmeric Fatty Acids and the 
Mechanism of Dimerization .............................. 9:00 

Achintya K. Sen Gupta, U n i l e v e r  Fo r schungs -  
l a b o r a t o r i u m  H a m b u r g ,  G e r m a n y  

118. Nonvolatile a-Branched Chain Fatty Esters. I I I .  
Addition of Acid Chlorides and Anhydrides to 
Terminal Olefins .............................................. 9:20 

T. Perlstein, A. E isner ,  W.  (3. Ault ,  P .  A. D e H a v e n ,  
U S D A ,  E a s t e r n  Reg iona l  R e s e a r c h  L a b o r a t o r y  

119. A Structural Basis for the Development of Func- 
tional Defects in Isomerized Linolenates ............ 9:40 

J .  P .  Kass ,  Mi lwaukee ,  W i s .  

120. Methylation of Fatty Acids in Lipids by Low- 
Temperature Base Catalysis ............................... 10:00 

Barbara Zook a n d  L.  R. D u g a u ,  M i c h i g a n  State  
U n i v e r s i t y  

121. Properties of Wax Esters .................................. 10:20 
R. T. Iyengar and  H .  Sehlenk,  The  t t o r m e l  I n s t i t u t e  

122, Synthesis of -Methyl Branched Fatty Acids via 
the Favorshky Reaction .................................... 10:40 

T. Gerson a n d  I:I. Schlenk,  The  I-Iormel I n s t i t u t e  

123. High-Yield Preparation of Methyl Stearolate .... 11:00 
R. O. Butterfield a n d  14. ;1.. Da l t on ,  U S D A ,  
N o r t h e r n  Reg iona l  l~esearch L a b o r a t o r y  

124. Relative Reduction Rates of Fatty Acid Isomers 
by Hydrazine .................................................... 11:20 

C. R. Seholfield, R. O. But te r f ie ld  a n d  I-I. 5. Dut ton ,  
U S D A ,  N o r t h e r n  Reg iona l  R e s e a r c h  L a b o r a t o r y  

125. Synthesis of Unsaturated Aldehydes .................. 11:40 
Henry  Rakog,  U S D A ,  N o r t h e r n  l~egional  Resea rch  
L a b o r a t o r y  

A B S T R A C T S  O F  P A P E R S  
41ST F A L L  M E E T I N G  
C H I C A G O ,  I L L I N O I S  

MODERN S O Y B E A N  D E H U L L I N G  
J. Sullivan 

- - 2 - -  
M I N E R A L  O I L  A B S O R P T I O N  

K. Becker  

- - 3 - -  
M E C H A N I C A L L Y  A I D E D ,  T H I N - F I L M  D R Y I N G  

O F  L E C I T H I N  G U M S  
A. R. Gudheim 

- - 6  
L A B O R A T O R Y  A U T O M A T I O N  

E. W.  Roland 

T h i s  p a p e r  descr ibes  a compute r  sys tem conf igura t ion  and  p r o g r a m  
which  au toma te s  the  acquis i t ion  and  r educ t ion  of d a t a  f r o m  analy t ica l  
l abo ra to ry  i n s t r u m e n t s  such as  gas  c h r o m a t o g r a p h s  and  low resolut ion 
m a s s  spec t rometers .  The  un ique  cha rac t e r i s t i c s  of these l abora to ry  in- 
s t r u m e n t s  a n d  the i r  effect on the  compu te r  sys tem a n d  conf igura t ion  a re  
discussed.  Some of the  problems of the  l abo ra to ry  i n s t r u m e n t - c o m p u t e r  
i n t e r f ace  a re  also discussed.  

- - 7 - -  
C O M P U T E R  A N A L Y S I S  O F  K I N E T I C  D A T A  F R O M  

H Y D R O G E N A T I O N S  
R. O. Butterfield 

The use  of d ig i ta l  compu te r s  to de te rmine  reac t ion  r a t e  cons tan t s  
f r o m  k ine t i c  equa t ions  for  h y d r o g e n a t i o n  is descr ibed.  R a p i d  calculat ion 
of ca ta lys t  select ivi t ies  based  u p o n  consecut ive  o rde r  reac t ions  is con- 
t r a s t ed  to the  longer  sea rch  for  a set of r a t e  cons tan t s  which  g ive  a 
m i n i m u m  least  s q u a r e  fit fo r  the  l inolenate  r educ t ion  scheme of Mounts  
a n d  Da l t on .  Cha rac t e r i s t i c s  of a k ine t i c  e r ro r  su r f ace  are  shown for  
the  s imple model  A - ) B ,  B ~ C  and  A~(3.  This  th ree -d imens iona l  sys tem 
w a s  used  to de t e rmine  which  sea rch  rou t ines  would  efficiently find r a t e  
cons tan t s  for  a least  squa re  e r ro r  fit of a t en-d imens iona l  l inolenate 
r educ t ion  scheme. 

- - 8 -  
INTEGRATED SYSTEM FOR MICROREACTOR GAS 

C H R O M A T O G R A P H Y  
.E. D. .Bilner, V. L. Davison and H. J. Dalton 

A compact  un i t  has  been cons t ruc ted  to a id  in u s i n g  the  mic ro r eae to r  
a p p a r a t u s  recent ly  descr ibed  for  locat ion of double bonds  a n d  t r ans -  
es ter i f icat ion.  F e a t u r e s  a re  an  ozone g e n e r a t o r ;  g a s  flow r o t a m e t e r s ;  
solenoid-operated,  6-way, g a s  va lve ;  a n d  a combina t ion  t e m p e r a t u r e  a n d  
ozone meter .  The  me te r  p rov ides  a v i sua l  ind ica t ion  of ozone concen- 
t r a t ion  d u r i n g  reac t ions  and,  by  m e a n s  of a bui l t - in  relay, controls  a n d  
moni to r s  reac t ion  t e m p e r a t u r e .  Bas i c  electronic c i rcu i t s  and  common 
l abo ra to ry  i t ems  s impl i fy  cons t ruc t ion  of the  uni t .  

Some mic ro reac t ions  possible w i t h  th is  i n t eg r a t ed  sys tem a re  ozoniza- 
l ion-pyrolysis ,  ester if icat ion,  t ranses te r i f ica t ion ,  saponif icat ion,  reduct ion ,  
and  ha logenat ion .  I t s  appl icabi l i ty  is i l lus t ra ted  by  ozonizat ion-pyrolysis  
and  t r anses te r i f i ca t ion  reac t ions .  

- - 9 - -  
MICRO V A P O R - P H A S E  HYDROGENATION MONITORED WITH 

T A N D E M  CHROMATOGRAPHY-RADIOACTIVITY.  
I I I .  I S O M E R I C  M O N O E N E S  

T. •. Mounts, R. O. Butterfield, C. R. Seholfield and H. d. D~tton 

Micro vapor -phase  h y d r o g e n a t i o n  ( M V P t t )  t echn iques  h a v e  been 
uti l ized to inves t iga t e  the  effect of geomet r i c  a n d  pos i t ional  i somer i sm 
on the r a t e  of h y d r o g e n a t i o n  of monoene  f a t t y  esters.  Methyl  oleate-l-l~C 
(cis-A9 u n s a t u r a t i o n )  w a s  added  in t r a c e r  a m o u n t s  to unlabeled iso- 
mer i c  monoenes .  Reac t ion  ra t e s  r e la t ive  to the  r a t e  for  h y d r o g e n a t i o n  
of the  r ad ioac t ive  methyl  oleate h a v e  been de t e r mine d  for  cis and  trans 
u n s a t u r a t i o n  located in  posi t ions  A6 t h r o u g h  A12. 

Th i s  M V P H  techn ique  p rov ides  s imu l t aneous  m o n i t o r i n g  of both 
h y d r o g e n a t i o n  of essent ia l ly  p u r e  i somer ic  monoene  by  t h e r m a l  con- 
duc t iv i ty  a n d  of methyl  oleate by  rad ioac t iv i ty .  The  two h y d r o g e n a t i o n s  
proceed s imul taneous ly  and  have  ident ica l  p a r a m e t e r s  of tmnpera tu re ,  
f iow r a t e  and  ca ta lys t  act ivi ty .  H y d r o g e n a t i o n s  w e r e  m a d e  w i t h  nickel,  
pa l lad ium,  p l a t i n u m  and  cobalt catalysts .  The  expe r imen ta l  da ta  a re  
plotted, re la t ive  reac t ion  r a t e s  a re  calculated and  theore t ica l  cu rves  a re  
d r a w n  by  a d ig i ta l  computer-p lo t ter  sys tem.  E x p e r i m e n t s  w i t h  nickel  
ca ta lys ts  ind ica te  tha t  methyl  oleate hyd r ogena t e s  f a s t e r  t h a n  other  
i somer ic  nmnoenes  s tudied.  This  resul t  sugges t s  tha t  a m o n g  the com- 
pounds  wi th  u n s a t u r a t i o n  A6 t h r ough  A12 a cis-configuration wi th  the  
double bond  equ id i s t an t  f r o m  the carboxyl  and  h y d r o c a r b o n  ends  of the  
molecule is the most  suscept ible  to hydrogena t ion .  

- - 1 0  
C A L C U L A T I O N  O F  T H E  R A T E S  O F  I S O M E R I Z A T I O N  

A N D  H Y D R O G E N A T I O N  O F  T R I G L Y C E R I D E S  
R. R. Allen, D. C. Stone, M. C. Moore anc~ L. F. Albright 

A model  for  the  reac t ion  sequence of the  h y d r o g e n a t i o n  of the tri ,  di 
and  m o n o u n s a t u r a t e d  esters  in  f a t s  has  been developed. This  model  also 
inc ludes  the  c i s - t rans  i somer iza t ion  of the  m o n o u n s a t u r a t e d  esters  s ince 
th is  i somer iza t ion  is an  i n t eg ra l  p a r t  of the  h y d r o g e n a t i o n  reac t ion  and  
has  a considerable  effect on the  cons is tency  of the  h y d r o g e n a t e d  product .  

The first  o rde r  d i f ferent ia l  equa t ions  of the  model  h a v e  been i n t e g r a t e d  
and  used  to calculate the  re la t ive  composi t ion of a h y d r o g e n a t i n g  sys tem.  

A dig i ta l  compute r  p r o g r a m  has  been developed to numer i ca l l y  esti- 
m a t e  the  reac t ion  r a t e  cons tan t s  of the  model  equa t ions  u s i n g  da ta  ob- 
t a i n e d  f r o m  l abo ra to ry  and  p lan t  hydrogena t ions .  

These  reac t ion  r a t e  cons tan t s  a r e  a n u m e r i c a l  descr ip t ion  of the  
i somer iza t ion  and  h y d r o g e n a t i o n  cha rac t e r i s t i c s  of a ca ta lys t  or set of 
h y d r o g e n a t i o n  condi t ions  and  thus  can  be used  as a n u m e r i c a l  i someri -  
za t iou  a n d  h y d r o g e n a t i o n  index.  

11 
E F F E C T  O F  V A R I O U S  P H Y S I C A L  S T A T E S  O N  B R A I N  ISOZYMES 

J. J. Kabara and Daria Konich 

At tempts  were  m a d e  to find op t imum ex t rac t ion  p rocedure  for  isolat- 
ing  b r a i n  lact ic  dehydrogenase  and  es te rase  act iv i ty .  D u r i n g  these  
m a n i p u l a t i v e  p rocedures ,  the  effects of sal t  and  alcohol w e r e  s tudied.  
These  s tud ies  sugges ted  tha t  a l ipoprote in  w a s  u n d e r  inves t iga t ion .  

The  dif ferent ia l  effects of sod ium and  ca lc ium sal ts  h a v e  been in- 
t e rp re ted  on the  bas i s  of f o r m i n g  hydrophi l i c  and  hydrophobic  sols. 

Lipi~ls ex t rac ted  f r o m  mouse  l iver  offered pro tec t ion  a g a i n s t  the  in- 
a c t i va t i ng  effects of ca lc ium-butanol  solvent  sys tems.  

L ip id  ex t rac t ion  of pur i f ied  L D H 1  and  LDI~I~ isozymes resul ted  in  
the  a p p e a r a n c e  of un ident i f ied  l ipids  f r o m  both p r e p a r a t i o n s .  The u sua l  
a m o u n t  of l ipids  in L D H 5  as opposed to LDI~I  m a y  account  for  the  
inc reased  s tabi l i ty  of L D H ~  isozymes.  

12 
E F F E C T S  O F  V A R I O U S  P H Y S I C A L  S T A T E S  ON E N Z Y M E  

CATALYSIS:  S O M E  P H Y S I O L O G I C A L  I M P L I C A T I O N S  
Steven Price 

Dilu te  aqueous  solut ion is the  u sua l  s ta te  in  which  in  v i t ro  s tud ies  of 
enzyme cata lys is  a re  conducted.  I n  the  cell organenes ,  in  which  m a n y  
enzymes a re  found  in vivo,  the  condi t ions  probably  inc lude  hydrophobic  
media ,  h igh  concen t ra t ions  of polyelectrolytes,  and  l ip id -wate r  in te r faces .  
Th i s  p re sen ta t i on  r e v i e w s  w h a t  little is k n o w n  of the  in  v i t ro  behav io r  
of enzymes  u n d e r  comparab le  condit ions.  I n  hydrophobic  media ,  in  
which  enzymes a re  genera l ly  insoluble, ca ta lyt ic  ac t iv i t ies  a re  reduced  
re la t ive  to aqueous  solutions,  bu t  a re  still subs tan t ia l .  A l though  effects 
of concen t ra ted  polyelectrolytes h a v e  rece ived  little a t tent ion,  enzymes  
covalent ly  bonded to polyeleetrolytes h a v e  been s tudied.  Such  modif ied 
enzymes show al tered p i t - a c t i v i t y  re la t ions ,  of ten r e t a i n  mos t  of the  
catalyt ic  act ivi t ies ,  and  m a y  be more  stable t h a n  na t ive  enzymes.  Most  
p ro te ins  d e n a t u r e  at  l ip id-water  in te r faces ,  a l though some enzymes  a re  
h igh ly  ac t ive  at such  in te r faces .  

13 
N O N P O L A R  I N T E R A C T I O N S  I N  T H E  B I N D I N G  O F  P Y R I D I N E  

N U C L E O T I D E S  TO D E H Y D R O G E N A S E S  
B. M. Anderson 

N1-Alkylnicot inamide chlorides, v a r y i n g  in the  alkyl subs t i tuen t  f r o m  
the NLmethyl  to the  Nl-dodeeyl de r iva t ive ,  h a v e  been s tud ied  as  in- 
h ib i to rs  of dehydrogenase-ca ta lyzed  reac t ions .  The  f u n c t i o n i n g  of these  
compounds  as inh ib i to r s  appea r s  re la ted  to v a r i o u s  p roper t i es  of the  
dehydrogenase  involved.  F o r  example,  these  compounds  effectively in- 
h ib i t  the  yeas t  alcohol dehydrogenase-ca ta lyzed  oxida t ion  of e thanol  and  
up  to a ce r t a in  cha in  length  of inhib i tor ,  the  inh ib i t ion  observed  w a s  
compet i t ive  wi th  respect  to the  coenzyme, N A D .  T h r o u g h  the  appl ica t ion  
of mul t ip le  inh ib i t ion  kinet ics ,  employ ing  combina t ions  of aden ine  and  
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with dimethyl sulfoxide and sodium bicarbonate. In studying the 
Rosenmund reduction of acid chlorides to aldehydes, White, Sulya and 
Cain [J. Lipid Res. 8, 158 (1966) ] found that while this method 
worked well for the oreparatinn of saturated aldehydes, the reduction 
of oleoyl chloride gave stearaldehyde as well as olealdehyde. Moreover, 
the olealdehyde contained 26% trans bonds and the double bonds were 
scattered from Cs through C14 with less than half remaining at C9. 

Since a noncatalytic method might give redaction without bond 
migration or isomerization, the reduction of unsaturated acid chlorides 
with lithium tri-t-butoxyaluminohydride [J. Am. Chem. Soc. 80, 5377 
(1958)] was studied. Infrared analyses of olealdehyde, linolealdehyde 
and stearolaldehyde prepared from the corresponding acid chlorides 
revealed no trans isomers. Ozonization-reduetion of the ethylenic alde- 
hydes or ozonization-hydroiysis-esterification of the acetylenic aldehyde 
followed by gas-liquid chromatographic analysis of the fragments showed 
that essentially no bond migration had occurred (at most 3-5%). 
Ultraviolet analysis of linolealdehyde showed the absence of conjuga- 
tion. Therefore, lithium tri-t-butoxyaluminohydride can be used to 
reduce monoethylenic, diethylenic and monoacetylenic acid chlorides to 
the corresponding aldehydes with essentially no bond migration or 
isomerization. 

Flavor Chemists Elect 
Merwin President 

E. L. MERWlhr has been elected to a one-year term as 
Pres iden t  of  the Society of  F lavor  Chemists, Inc., at its 
Annual  Meet ing in New York City. 

Other  officers elected were:  Vice Pres ident ,  AXTHONY 
CLE~ENTE of Fr i t sche  Bros . ;  Secretary,  EUGENE BUDAY of 
Polak  F ru t a l  Works ;  Treasurer ,  A. V. SALDARINI of  Norda.  

Applications Now Being Accepted 
for Polymeric Materials Program 

Appl ica t ions  fo r  the g radua te  p rog ram in Po lymer  Chem- 
is try and Technology a t  Polytechnic Ins t i tu te  of  Brooklyn 
are now being accepted by the Office of  Admissions,  333 
J a y  St., Brooklyn,  N. Y. 11201. 

Regis t ra t ion will be held Sept .  18-21, 1967. Classes 
begin Sept.  25. Research fel lowships are  available fo r  the 
program,  announced Prof .  James  Conti, Head  of the 
Chemical Engineer ing  Depar tment .  In te res ted  s tudents  
may write to P rof .  Conti or call him at  (212)643-2852 or 
643-2962. 

The program,  leading to a master ' s  degree in Polymeric  
Materials,  can be pursued  full- t ime in the day or par t - t ime 
in the evening. A full- t ime s tudent  can complete the 
p rog ram in one calendar  year.  

Requirements  fo r  the p rog ram are a B.S. degree in 
Chemistry or Chemical Engineer ing  or the equivalent f rom 
an approved  college. Total semester  hour  credits required 
fo r  the degree arc 30. Of  this total, 20 are elective credits. 

P lanned  to make possible specialization in polymer  science 
or engineer ing or to obtain a diversified t ra in ing in both 
po l ymer  chemis try  and technology,  the p rog ram conforms 
ful ly with the recommendat ions  of  the Educat ion  Com- 
mittee of  the Society of  Plast ics  Engineers .  

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

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

2618~ Main P.O. Box 903 Dallas, Tex. 

(Continued from page 360A) 
SYNERGISTIC SEQUESTERING AGENT. J. S. Pierce. U.S. 3,294,689. 
A synergistic sequestering compositlcn of matter of wide 
utility is claimed which, when dissolved in water, consists 
essentially of an aqueous solution of (HOCItf)3CNItCtt~- 
CHOHCH_.NHC(Ctt2OH)a and citric acid, in which the molar 
ratio of polyhydroxyamine to citric acid has limits of 4/1 
to 1/4. 

SHAVING CREA~[ CONTAINING POLYSILOXANES. J. L. Bishop, 
Jr. and C. W. Todd (Dow Corning Corp.). U.S. 3,298,919. A 
shaving cream composition consists of 0.5-9% stearic acid, 
0.5-3% laurie acid, I 15% glycerine, 1-7% triethanolamine, 
40-80% water, 2-12% of a propellant and 0.1-5% of a sili- 
cone fluid. 

LII~IE SOAP DISPERSANTS. R. R. Irani and K. Moedritzer (Mon- 
santo Co.). U.S. 3,293,956. A soap composition is claimed, 
consisting essentially of soap and at least one per cent by 
weight of an organo-amino polymethylphosphonic compound 
of the formula ( R x ) ( R s ) N - - C ( Y ) ( Y ' ) - - P O ( O X ) s ,  where X 
is a cation selected from the group consisting of hydrogen, 
alkali metal ion, ammonium ion and lower molecular weight 
alkyl, alkylene and alkano] amine ions; Y and Y' are either 
hydrogen or lower alkyl groups containing 1-4 atoms; R~ is 
either hydrogen, an aliphatlc group containing 1 to 30 C 
atoms or - - C ( Y ) ( Y ' ) - - P O ( O X ) s ;  R~ is selected from the 
class consisting of hydrogen, aliphatic groups containing 1 to 
30 C a t o m s , - - C ( Y ) ( Y ' ) - - P O ( O X ) ~  a n d - - [ C ( Y ) ( Y ' ) ] ~ - -  
N(Z')  (Z), where n is an integer from 1 to 30; Z is u mem- 
ber selected from the class consisting of hydrogen and 
- - C ( Y ) ( Y ' ) - - P O ( O X ) s  and Z' is a member selected from 
the class consisting of hydrogen, - - C ( Y ) ( Y ' ) - - P 0 ( O X f )  and 
- - [ C ( Y )  (Y ' )NZJm- -C(Y) (Y ' ) - -PO(OX)~ ,  where m is an in- 
teger from 1 to 30; with at least one of the groups repre- 
sented by R~ and R_~ containing at least one - - C ( u  
PC (OX)s group. 

DETERGENT BREAKER COMPOSITION. J-. S. Frank. U.S. 3,298,963. 
A synthetic detergent breaker composition consists essentially 
of 2-60% by wt. dialkylpolysiloxane having the general for- 
mula (RSIO), where n is a positive integer from 2 to 100 
and the R radicals are alkyl groups with, at the chain ends, 
from i to 6 C atoms; 2-70% alkylsiloxymetallic complex hav- 
ing the general formula (RSiO)~M, where M is the metallic 
ion selected from the group consisting of A1, Fe ~+, Fe 8+ and 
Co and the /~ consists of alkyl groups from C~ to Cs; I0-70% 
metallic sulfate, the metal being A1, Fe 2+, Fe s+ or Co.; 0.5- 
20% silica gel; and 0.2 0.5% of a p i t  controlling material 
selected from the group consisting of sulfuric acid, sulfurous 
acid and ascorbic acid. 

ALKYLENE OXIDE POLY)s COIV[POSITION FLEXIBILIZED "WITH 
SALTS OF CARBOXYLIC ACIDS. R. D. Lundberg and R. W. Cal- 
lard (Union Carbide Corp.). U.S. 3,298,980. An homogeneous 
composition is claimed, comprising a polyethylene oxide hav- 
ing a reduced viscosity of at least I and from about 20 to 
40% by wt., based on the weight of the polymer, of a salt 
containing 4-22 C atoms selected from the group consisting of 
ammonium or alkali metal salts of aliphatic carboxylic acids 
or aronlatic carboxylic acids. 

METHOD OF SELECTING E~IULSIONS INTENDED FOR THE PREPA- 
RATION- OF COS~IETICS AND SKIN PRODUCTS. R. R. Aron- 
Brunetiere and C. F. Aron (Paris, France).  U.S. 3,300,386. 
A method is described for testing emu]slons as to their suit- 
ability in the treatment of dry and greasy skins. The method 
involves effectlng a biopsy of an untreated portion of the 
shaven skin of an animal, applying the emulsion to be tested 
on another portion of the shaven skin at spaced intervals for 
a predetermined interval and effecting biopsies of the treated 
portion to determine the effect of the treatment. Emulsions 
for treating dry skins are expected to cause hyperplasia of 
the sebaceous glands and emulsions for treating greasy skins 
should fail to cause such an effect. 

PRESSED POWDER ANTIPERSPIRANT AND METHOD 0F PREPARA- 
TION. R. L. Xole (Kolmar Laboratories, Inc.).  U.S. 3,300,387. 
A topically applied product for human use consists of a dry 
pressed powder cosmetic base having dispersed in itself di- 
vided particles of a hygroscopic antiperspirant coated with a 
water-soluble wax-like material selected from one of the fol- 
lowing: polyethylene glycols with an average molecular weight 
of 1000 to 6000; polypropy]ene glycols with an average mo- 
lecular weight of 140 to 600; methoxy propy]mm glycols with 
an average molecular weight of 350 to 750; lanolin extracts; 
ethoxy]ated lanolin; fa t ty  acid esters of polyalcoho]s contain- 
ing Cs to C~o fat ty acids; ethoxylated fa t ty  acids containing 

(Continued on page 392A) 
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The feature beginning on page 298A of +hls ;ssue, "Air 
Pollution Regulation of Nonvehlcular, Organic-Solvent Emis- 
sions by Los Angeles Rule 66," by G. R. Maher, is a 
continuation of the series in publication from the AOCS 
Fats and Oils Processing Shot§ Course held in East Lansing, 
Aug. 29-Sep§ I, 1966. Addffional papers will appear in 
subsequent issues of the Journal. 

�9 Ne v Products 
SUPELCO, INC., Bellefonte,  Pa.  has a new dimethylpoly- 

siloxane s tat ionary phase OV-1 fo r  gas chromatography,  
designed fo r  use at  exceptional ly high temperatures.  I t  
can be substi tuted for  the commonly used nonpolar  sili- 
cones without  the need fo r  recalibration since separat ion 
characteristics are  identical. 

VARIAN AEEOGRAPIt, Walnu t  Creek, Calif., has announced 
its new prepara t ive  gas chromatograph,  Model 713, with 
a time pressure in jec tor  that  allows automatic,  reproduc- 
ible introduction of  a wide range of  sample sizes up to 
30 ml. 

Also available f rom the company is a ful ly-automated 
gas chromatography integrator ,  Model 475, which can be 
used with all gas chromatography detectors. The com- 
pact, al l - t ransistor  model accepts an inpu t  signal range 
f rom 0 to 1400 mv and permits  accuracy of  better  than 
o.1%. 

FIS~.I~ SClENWI~UC CO., P i t t sburgh Pa., has developed a 
new version of  their  potent iometr ic  t i tralyzer.  Called the 
photometric  t i tralyzer,  i t  fu l ly  automates routine colori- 
metric analysis, using optical-electronic detection of end- 
points. I t  presents answers on pape r  tape ;  recycles i tself  
to its init ial  condition; indexes the next  sample into posi- 
t ion;  and proceeds with the next  analysis. Capac i ty :  15 
samples. 

STEPAN CHEf~[ICAL CO]~PANY, Northtield, Ill., has begun 
commercial product ion of a lpha olefin sulfonates under 
the name Bio-Terge.  They are said to offer complete and 
rap id  biodegradabili ty.  Stevens says their  nonhygroscopic 
surfactants offer good solubility and stabili ty for  hard 
water,  acids, alkalis and heat, and are  more compatible 
with soap than l inear alkyl sulfonates. 

SUPELCO, I~;C., Bellefonte,  Pa., now has available 1,2 
dimyristin,  1,2 dipalmitin,  and 1,2 diolein. Each is of- 
fered as a 99% pure  isomer and should be of value as 
calibration standards fo r  those working with natural  prod- 
ucts or s tudying animal metabolism. 

PHARMACIA FINE CHEMICALS, INC., Piscataway, N.J. ,  
has a new Sephadex laboratory column K 50 for  analytical  
and preparat ive ,  as well as semi-industrial  scale applica-  
tions in gel fil tration and ion exchange chromatography.  
Adjustable  flow adaptors  and a cooling jacket  allow the 
column to be operated with aqueous systems at a constant 
temperature  as par t  of an automatic  or  semiautomatic 
system. 

BRINK~fANN INSTRUMENTS, Westbury,  N.Y., has an- 
nounced a new line of homogenizers (dispersers, emulsi- 
tiers) for  inducing physical or chemical change on samples 
with a kinematic high-frequency sonic a n d / o r  ultrasonic 
system. The latest version of  Ultra  Turrax  homogenizers, 
they are most effective with highly concentrated samples. 

�9 Obituaries 
FRaNI~ WOODSON (1928), member emeritus of AOCS,  

died Apr i l  12 in Memphis, Tenn. 

C. F. IE{ASCItKE (1940), Manager,  Brookside Division, 
Safeway Stores, Inc., Oakland, Calif., died June  27, 1967. 

Word  has been received of the death in June  of MRS. 
J .  R. MAYs, wife of J .  R. Mays (1916) ret i red president  
of Barrow-Agee Labs, Inc. 
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(Continued from page 388A) 

Cs to C~o fatty acids; and ethoxylated fat ty alcohols contain- 
ing Cs to C~o fat ty alcohols. 

SURFACE ACTIVE COMPOSITIONS CONTAINING MIXTURES OF ~0N0- 
AND DI-ALKYLOXY-I~LETI~YL ETHERS OF SUGAR. G. R. Ames 
(U.S. Sec'y of Agr.).  U.S. 8,300,413. A surface active com- 
position is claimed, consisting essentially of about equal parts 
by weight of:  ( I )  a mono-(alkyloxymethyl) ether of a sugar 
and ( I I )  a di-(alkyloxymethyl) ether of a sugar. The sugar 
in both I and I I  is either glucose or sucrose and the alkyl 
groups contain 6 to 12 C atmns. 

PROCESS FOR THE SULFONATION O1~ PEROXIDIZED, DEPEROXIDIZED 
UNSATURATED FATTY ACID ESTERS AND PRODUCT. J. Plapper 
and H. J. Krause (BOhnle Fettchenfie G.m.b.tt., Dusseldorf, 
Germany). U.S. 3,300,525. A process for the production of 
sulfonated fat t ing agents from unsaturated, hydroxy-free 
fat ty materials, such as either natural or synthetic fats and 
oils, comprises the steps of:  (a) peroxidizing the fatty ma- 
terials by treatment with oxygen containing gases at 65-100C; 
(b) deperoxidizing by heat treatment at 110-160C; (c) sul- 
fonating by reaction with 5 to 15% of sulfur trioxide at 0-  
20C; (d) bleaching the sulfonated products with hydrogen 
peroxide, and (e) neutralizing the bleached, sulfonated 
product. 

WATER SOLUBLE ESTERS OF HYDI~OXYL-CONTAINING, MICELLE 
FORMING SURFACE ACTIVE COMPOUNDS. F. E. Woodward and 
R. A. Grifo (General Aniline & Fihn Corp.). U.S. 3,301,829. 
A composition is claimed comprising a water-soluble partial 
ester of: (1) an hydroxyl-containing micelle-forming surface 
active agent selected from the group consisting of anionic 
surfactants, alkylene oxide condensation products, alkylolanfine 
condensation products with fatty acids or with fat ty esters, 
and glycol and polyesters of fat ty acids, and (2) an alkali- 
soluble interpolymer of an ethylenica]ly unsaturated carboxylic 
acid anhydride with a terminal unsaturated monomer selected 
from the group consisting of vinyl ethers, vinyl esters and 
alpha olefins; the said partial ester containing not more than 
about 5% of the carboxyl groups present as ester groups. 

DETERGENT PROCESSES AND COMPOSITIONS THEREFOR. C. Y. 
Shen and J. S. Metcalf (Monsanto Co.). U.S. 3,303,234. A 
process for nlanufacturing a heat-drled composition containing 
hydrated penta alkali metal tripolyphosphate comprises the 
steps of preparing an aqueous slurry containing at least about 
10% by wt., based on the total slurry weight, of water, at 
least about 5%, based on the total slurry weight, of an alkali 
metal trimetaphosphate, and an alkali metal base. The alkali 
metal base should have a pH of at least 10.2 at 25C at a 1% 
by wt. concentration in water and should be present in the 
aqueous detergent slurry in an amount sufficient to convert 
at least one third of the alkali metal trimetaphosphate to hy- 
drated penta alkali metal trlpolyphosphate. Lastly, the 
aqueous detergent slurry is heat-dried. 

METHOD OF PREPARING CLEANSING COMPOSITIONS. S. Gold- 
wasser (Lever Bros. Co.). U.S. 3,303,135. An improvement 
is claimed in the preparation of a heat-dried nonionic deter- 
gent composition consisting essentially of (a) at least one 
nonionlc surface active agent having detergent properties, (b) 
a phosphate builder such as an alkali metal pyrophosphate or 
tripolyphosphate, (c) sodium carboxymethylcellulose and (d) 
sodium silicate in an amount effective to inhibit corrosion. 
The composition is prepared by blending the ingredients with 
water to prepare a slurry and subsequently heat-drying the 
resultant slurry. The improvement consists in combining the 
carboxymethylcellalose, water and sodium silicate with alpha; 
beta-di-5-methyl-benzoxazoy]-(2)-ethylene as a brightening 
agent, and agitating the mixture for at least three minutes to 
affix the brightening agent to the carboxymethylcellulose, the 
amount of carboxymethylcellulose being sufficient to adsorb 
the brightening dye and to maintain it  in an active state. The 
other ingredients are then added and the resultant slurry is 
heat-dried. 

DETERGENT COMPOSITIONS. W. M. Bright (Lever Bros. Co.). 
U.S. 3,303,136. A detergent composition is claimed, consist- 
ing essentially of about 40 85% of a condensed, inorganic 
polyphosphate and of about 15-60% of a water-soluble 
arylsulfonate selected from the group consisting of benzenesul- 
fonate, o-xylene sulfonate, ,m-xylenesulfonate, p-xylenesulfo- 
nate, toluene sulfonate, ethylbenzenesulfonate, n-propylbenzene- 
sulfonate, isopropylbenzenesulfonate and mixtures thereof, the 
composition providing an alkaline reaction in aqueous solution. 
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nicotinamide derivatives, the Nl-alkylnicotinamide chlorides were dem- 
onstrated to be bound at a "pyridinium ring" region of the N A D  
binding site of the yeast enzyme. A linear chain length effect was ob- 
served in the binding of these inhibitors indicating that  nonpolar inter- 
actions play a significant role in the functioning of these compounds. 
From these and related studies with other nitrogen bases, it was sug- 
gested that the "pyridinium r ing" region of the NAD binding site of 
yeast alcohol dehydrogenase lies in a hydrophobic area of the protein. 

Inhibition by N~-alkylnicotinamide chlorides has been used as an 
experimental tool for locating hydrophobic regions of importance in the 
binding processes of other dehydrogenases. For example, in the case of 
horse liver alcohol dehydrogenase, the alcohol dehydrogenase, the nieotin- 
amide derivatives appear to interact with the substrate binding site. With 
bovine liver glutamic debydrogenase, the inhibitors are bound at an 
effeetor site presumably involved in the stabilization of one of the 
monomeric conformers of the enzyme. Beef heart  and rabbit muscle 
lactic dehydrogenases, on the other hand, are not inhibited by N 1- 
alkylnicotinamide chlorides except at very high concentrations where 
extensive denaturation occurs. Studies are currently underway to 
investigate the importance of these nonpolar regions in the catalytic 
processes involved. 

--- 1 5 - -  
T H E  R O L E  OF L I P I D S  I N  M E M B R A N E  T R A N S P O R T  I N  

M Y C O P L A S M A  L A I D L A W I I  
P. F. Smith, PhD 

Essentially all of the lipids of Mycoplasma laidlawii are located in 
the cytoplasmic membrane, the only integument enclosing the organism. 
These lipids consist of neurosporene; a dihydroxycarotenol; the acetate 
ester and the /~-D-glucoside of this earotenol; phosphatidyl glycerol; 
phosphatidyl glucose, which yields mmn deacylation a-~lycerophosphoryl- 
1-(a,fl)-D glucose; monoglueosyl diglyeeride which yields upon deacyla- 
tion 0-a-D-glucopyranosyl-(1-->l) D-glycerol; diglucosyl diglyeeride, the 
deacylation product of which is 0-a-D-glucopyranosyl-(l~2)-0-a-D- 
glueopyranosyl- (1~  1 ) -D-glycerol. 

Enzymes involved in the degradation of the earotenyl acetate and the 
carotenyl-fl-D-glucoside likewise are membrane-associated. Incomplete 
evidence suggests that all the enzymes involved in synthesis and degra- 
dation of the carotenyI ester and glucoside and phosphatidyl glucose are 
membrane associated. M. laidlawii is capable of glucose degradation to 
acetate by virtue of intracellular enzymes. 

Pulse labeling of glucose metabolizing organisms with x4C-glucose 
results in the incorporation and subsequent loss of radioactivity in 
earotenyl glueoside, earotenyl ester and phosphatidyl glucose. The same 
result is noted with phosphatidyl glucose when inorganic a2p is used 
with unlabeled glucose. None of the other lipids become labeled except 
diglycosyl diglyceride which fails to lose the label following removal of 
exogenous I40 glucose. The r~te of C~Oe evoluHon generally is equivalent 
to the rate of disappearance of ~40 from the torsi lipids. Inhibition of 
~-glucosidase activity inhibits glucose turnover in the lipids and inhibits 
glucose metabolism. 

These and other data suggest a role for the glueosyl lipids, the carot- 
enyl ester and the enzymes involved in their synthesis and degradation 
in the transport  of glucose into the cell and the transport  of the end 
product of glucose metabolism, acetate, out of the cell. k schematic 
model of the cell membrane has been constructed which is compatible 
with current knowledge about the structure of the membrane and its 
function in selective permeability. 

- -  1 6 -  
M E A S U R E M E N T  O F  M A C H I N E  A N D  D E T E R G E N T  E F F I C I E N C Y  

I N  D R Y C L E A N I N G  
W. H. Smith, Manfred Wentz  and A. R. Martin 

In  a continuous flow system of drycleaning the concentration of 
insoluble soil suspended in the solvent in a washer cylinder increases 
from zero to a maximum and then decreases with time. The soil con- 
centration approaches zero if a sufficient number of solvent changes 
occur to pump out the washer. The decrease in concentration from the 
maximum follows the ma~s transport  taw while the increase to the 
maximum depends on the detergency of the solvent-detergent solution. 
Data for the concentration-time curve can be obtained by removing 
samples fronl the washer at various time intervals and determining the 
quantity of soil in suspension by millipore filtration. The total quantity 
of soil removed from the load can be computed by integrating the curve 
graphically, and comparing the area with that of curves obtained with 
known quantities of soil. 

I f  a known quantity of insoluble soil is placed on a load the per- 
centage of soil removal can be computed. By this means the effectiveness 
of various detergents in releasing insoluble soil can be compared. The 
method is more accurate than reflectance methods for measuring renmval 
of insoluble soil because it is direct and gravimetric. Assessment of 
percentage removal of solids from fabrics by reflectance involves assump- 
tions that are not always valid in drycleaning systems. 

Examples illustrating this technique are given using various detergents 
and soils. The method permits the evaluation of the washing efficiency 
of different machines and machine cycles. Examples illustrating this 
are also described. 

17 
I M P R O V E M E N T S  I N  D E T E R G E N C Y  P R E C I S I O N  W I T H  

R A D I O A C T I V E  S O I L  
W. T. ~heba and B. E. Gordon 

With the development of precise and accurate radioehemieal methods 
for the analyses of doubly labeled artificial soil left on washed fabric has 
crone the need to improve the precision and accuracy of the laundering 
step. Using the Tergetometer as the laundering instrument a systematic 
study was carried out to determine the causes of low precision and 
accuracy and the elimination, or at least the reduction, of these sources 
of error. 

The sine qua non of this study has been that  of closure; i.e., the soil 
found in the wash water  plus that remaining on the washed fabric had 
to equal the amount present on the unwashed fabric. The results have 
shown that it is now possible to more closely approach the precision and 
accuracy inherent in the analytical method by simply analyzing the 
wash water, an analysis which would be very difficult by conventional 
methods but is straightforward by radioeberaical methods. 

- -  1 8 -  
A N A L Y S I S  F O R  S U L F A T E  I O N  I N  T I l E  B 1 O D E G R A D A T I O N  

OF A N I O N I C  D E T E R G E N T S  
T. C, Cordon, E, W.  Mo/arer, O. Pana,~iuk and A. Y. ~tirton 

An analytical method for sulfate ion would be useful to follow the 
course of biodegradation of organic sulfates and sulfonates and, in 
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conjunction with Chemical Oxidation Demand and Methylene Blue 
Active Substance analyses, could help to establish the mechanism of 
detergent degradation. 

Attempts to apply available turbidimetric  methods were unsuccessful 
for two reasons:  1) bar ium chloride and detergent alone, in the absence 
of sulfate ion, caused turbidity;  2) the presence of detergent inhibited 
the precipitation of bar ium sulfate. These defects were remedied by 
the addition of gelatin to sequester detergent anions, and the addition 
of ethanol to destroy the micellar state responsible for solubilization. 
Gelatin served also to regulate the particle size and to stabilize the 
bar ium sulfate precipitate. 

A procedure that  incorporates these principles is described for 
following the formation of sulfate dur ing  the Esso test. The reagent  
used to precipitate sulfate, containing 2% BaCI~ and 0 .5% gelatin in 
50% ethanol, was added to the detergent samples at a predetermined 
rate with constant, uniform, st i rr ing.  Absorbance was read against  a 
blank at 420 m~ us ing 5 cm cells. Correction was made for turbidity 
before adding the reagent, and ppm SO*-- were read from a s tandard 
curve. 

In a preliminary test it was found that with sodium oleyl sulfate 
most of the inorganic sulfate appeared 2 days from the start of the 
test; with sodium octadecyioxyethyl sulfate 4~6 days; and with linear 
alkylbenzenesulfonate 10 days. 
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EFFECT OF TALLOW/COCONUT FATTY ACID RATIOS ON 

P R O P E R T I E S  O F  B A R  SOAPS 
M. E. Ginn, R. C. ~teinhauer, I. Liebman and Eric Jungermann 

Blends of tallow and coconut fat ty  acids were prepared at ratios 
f rom 95/5  to 75/25.  These blends were converted to sodium soaps, then 
processed into soap bars through conventional milling and pressing 
techniques. Other minor  ingredients  were included in the bar to protect 
against  rancidi ty and to provide color. The resulting bars were tested 
for lather, solubility, penetration, swell, slushing tendency, moisture and 
cracking. According to one mechanical method, the 85/15 tallow/coco- 
nut fat ty acid blend yields optimum lather quickness. This does not 
agree with lather preference by an expert panel. The panel preferred 
bars  with increasing sodium cocoate content or with increasing levels 
of sodium laurate. Foam volume and foam stability against  water- 
hardness also increased as the sodium cecoate content was raised. 
Coincident with these effects was an increase in aqueous solubility. 
tIowever,  certain deleterious effects were observed with increase of 
sodium cocoate, namely:  increased slushing, higher erosion rate and 
slower rate of rehardening.  Considering all aspects, the 85/15 to 
80/20 ratios appear to be optimum. 
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M E A S U R I N G  SOIL D I S P E R S I O N  P O W E R  OF D E T E R G E N T S  

B Y  F I L T R A T I O N  
W. H. Smith, Man/red Wentz, Nancy McCuUongh and A. R. Martin 

The fundamental  Poiseille-Darcy equation governing filtration states 
that : 

AP tta 
- -  - W  

Q A 

Where, AP ---- pressure drop across the filter 
Q ---- quanti ty of liquid passing filter per unit  time 

W = quanti ty of residue per unit  area of filter surface 
: viscosity of liquid 

.~-~ surface area of filter 
a ---- a constant that depends on the permeability 

of the residue, which in turn  is governed 
by the particle size and compressibility of 
the residue. 

For a given liquid, filter and solid residue /t, A and a are constants, 
AP ]za 

so a plot o f -  vs W gives a s t raight  line with a slope of - - .  Since 
Q A 

and A are fixed by the experimental conditions the value of a can be 
computed. Any change in the system that lowers the particle size in 
the slurry being filtered will increase the value of a. Thus a is a 
measure of the degree of ds of a solid suspension in a liquid. 
I ts  value is readily computed from simple pressure drop and flow rate 
measurements.  

Solid particles that quickly aggregate and settle out of a slurry to 
form an incompressible residue exhibit a~l a value of zero. The pres- 
ence of a detergent or other dispersant  in the liquid leads to positive 
values of a that depend on the composition of the dispersant as well as 
its concentration. 

Data  i l lustrating the above statements are given us ing var ious  model 
soil materials (e.g., carbon black, "Arizona Road Dust ,"  etc.) and 
var ious  drycleaning detergents in perchlorethylene. 
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SELECTION AND E V A L U A T I O N  OF COLUMNS FOR 

ANALYSIS  OF LIPIDS  
W. R. Supina and Nicholas PelicIc 

A wide variety of stat ionary phases are available for preparat ion of 
gas chromatograph columns. Unfortunately, many newly introduced 
phases are duplicates of or very similar  to phases which have been in 
use for some time. When a new stat ionary phase is first made available, 
data for only a few apphcations are usually given. Consequently, many 
potential users neglect the new developments because of the difficulty 
of relating the data to their application. A method for classifying the 
stationary phases will be discussed which will aid in selection of the 
appropriate column for a given separation. In addition, several new 
stat ionary phases for lipid analysis will be described, and will be im 
eluded in the overall classification of phases. 
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SILICIC ACID COLUMN CHROMATOGRAPHY:  PARAMETERS 

FOR A B I N A R Y  S O L V E N T  S Y S T E M  
D. G. McConnell, R. L. H e , m a n n ,  G. Y. Elman and C. D. Evans 

The elation characteristics of polar and nonpolar fatty methyl esters 
were determined for methanol-benzene solvent systems by liquid chro- 
matography on silicic acid. A series of curves were obtained that show 
the relationship between the elution volume for each component and the 

methanol concentration of the stat ionary phase. The resulting graphs 
serve as  a basis to predict elution conditions fro' separat ing other com- 
pounds of different polarities. Adsorption isotherms of methanol- 
benzene systems on silicie acid were plotted from equilibrium studies in 
which the concentration of metbanol in the various effluents was deter- 
mined by its refract ive index. An abrupt  concentration change occurs 
in methanol content of the effluent when the mobile solvent is either 
richer or poorer in methanol than the equilibrated solvent. Elution 
position of this abrupt  change depends upon the concentration of 
methanol in both mobile and stat ionary phases. 

The method is highly reproducible siuce onty one eiutiug solvent is 
used. Nonpolar triglycerides, diglycerides, monoglycerides and methyl 
esters of hydroxy fatty acids can be easily separated on one column. 
Also, isomeric a- and ~-monoglycerides can be separated, and the chro- 
matographic system is ideally suited for lipase hydrolysis studies. 
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SILICIC-ACID COLUMN CHROMATOGRAPHY:  ADSORPTION 

MECHANISM AND S O L V E N T  S Y S T E M S  
R. L. Tie ,mann,  D. G. McConneU a~d C. D. Evans 

Invest igat ions have been carried out on the relationship between 
chromatographic characteristics of silicic-acid columns and the elec- 
trophilicity-geometry of their adsorbed solvent. The associative bond 
that joins solute to absorbent is formed between a silanol hydrogen 
atom and an unshared pair  of electrons in the solute molecule. Ad- 
sorption is influenced by the extent to which these electrons are 
inductively and sterically available for participation in a hydrogen bond. 
Data  show that on the basis of electron distribution and molecular 
geometry of the adsorbed solvent it is possible to prepare columns of 
almost identical separation characteristics from a variety of dissimilar 
solvents. 

- -  2 4 - -  
T H E R M A L L Y  S T A B L E  P O L Y E S T E R  S O R B E N T S  FOR 

H I G H - T E M P E R A T U R E  GAS CHROMATOGRAPHY 
D. J. Moore and V. L. Davison 

A novel polymeric sorbent system was developed for use in high- 
temperature chromatography. The polymers are poly(ester-acetals) 
having a spire s tructure that is capable of undergoing a crosslinking 
reaction with the column substrate, as well as with themselves. We 
believe crosslinking takes place as a result of breaking and reforming 
acetal bonds and that silanol groups of the substrate participate in the 
reaction. After curing, tile resulting crosslinked poly(ester-acetals) are 
themnany stable above 800C. Benefits of this system include a stable 
baseline for fat ty esters of more than an 18-carbon chain, freedom 
from extraneous substances when gas chromatographs are used in 
conjunction with mass spectrometers and the possibility of producing 
sorbents of vary ing  polarities by the use of different glycols and diabasic 
esters in the polymer preparation. 

Thermogravimetr ic  analysis was used to determine sorbent loading on 
the substrate both before and after  cur ing and to establish the relative 
thermal stability of the various poly(ester-acetals).  
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T H E  GAS CHROMATOGRAPHIC S E P A R A T I O N  OF LONG CHAIN 

A L D E H Y D E  D I M E T H Y L  RYDRAZONES 
C. B. Johnson, A. M. Pearson and L. R. Dugan 

The gas chromatographic separation of long chain aldehydes as their 
dimethyl hydrazones was investigated. The carbonyls (and fat ty acids) 
were dissolved in dimethyl hydrazine and the mixture refiuxed for one 
hour. Ice cold dilute sodium hydroxide solution was added at the end 
of the reaction period and the hydrazones were extracted with diethyl 
ether. Acidification followed by solvent extraction of the aqueous laver 
yielded the fat ty acids. The hydrazones were chromatographed "on 
columns of different polarity. To increase the certainty of aldehyde 
identification, the hydrazones were converted into the corresponding 
dimethyl acetals by refluxing with methanolic HC1 or methanolic BFa. 
The method has been applied and shown to be useful for the analysis of 
mixtures of aldehydes and acids. I t  is presently being tested for 
analysis of the plasmalogen aldehydes in beef heart  and brain. 
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A R A P I D  MICRO~)ZONOLYSIS-GLC PROCEDUI~E FOR LOCATING 
U N S A T U R A T I O N  IN OLEFINIC  ACIDS, I N C L U D I N G  

T R I E N E S  A N D  T E T R A E N E S  
R. Kleiman, G. F. ~pencer and F. ~ .  Earle 

Increased versatility has been achieved in the identification of un- 
known olefinic fat ty  acids by ozonolysis. The method has been applied 
to purified methyl esters containing up to four double bonds. Aldehydic 
fragments ,  obtained from esters by the Beroza-Bierl procedure [Anal. 
Chore. 38, 1976-1977 (1966)] ,  were analyzed by gas chrmnatography 
on two columns of different polarity. Equivalent chain lengths of each 
f ragnmnt  on the two columns provide definite identification with few 
exceptions. For monoenoic esters the location of the double bond is 
clearly indicated by the aldehyde and aldehyde-ester fragments.  Dienes 
are identified by the aldehyde and aldehyde-ester f ragments  when the 
original chain length of the ester is known;  the dialdehyde f ragment  
provides confirmatory evidence. Trienes and tetraenes are analyzed by 
in ter rupt ing the ozonolysis at various times, thereby producing unsat- 
urated, as well as saturated, aldehydes and aldehyde-esters. Unsaturated 
f ragments  locate the central or interior  double bonds. For example, 
products of the complete ozonolysis of an unusual  C2o ester a re :  Cs 
aldehyde-ester, Cs dialdehyde, Cs dialdehyde (presumed) and Cs aldehyde. 
Since interrupted ozonolysis also produced a Cn unsatura ted  aldehyde- 
ester and a Co unsaturated aldehyde, the unusual  ester must  be 
5,11,14-eicosatrienoate ra ther  than a 5,8,14-isomer. 
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I D E N T I F I C A T I O N  AND ESTIMATION OF COMPLEX FATTY 

DERIVATIVES BY GAS*LIQUID C H R O M A T O G R A P H Y .  
P A R T I A L  G L Y C E R I D E S  

A. E. Thomas, 1II ,  and R. G. Manning 

Previous  work has shown that programmed temperature gas-liquid 
chromatographic techniques are applicable to the identification and esti- 
mation of complex fat ty derivatives. Identifications are greatly simpli- 
fied when basic principles of homology are employed. These techniques 
were utilized to identify and estimate the components of commercial 
partial  glycerides. Results are compared to data obtained by other 
analytical methods. 
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HYDROCARBONS OF MARINE AND HUMAN LIPIDS 

L. L. Gershbein and E. J. Singh 

R a w  l iver  oils f r o m  the b a s k i n g  shark ,  N o r w a y  dogfish a n d  cod h a v e  
been submi t ted  to T L C  sepa ra t i on  over  si l ica gel G and  the  hyd roca rbons  
isolated f r o m  the pe r t i nen t  cu ts  as  well as to hydro lys i s  w i t h  alkal i  a n d  
the  unsaponi f iab le  por t ion  c h r o m a t o g r a p h e d  over  a lumina .  W i t h  the  
lat ter ,  co lumn c h r o m a t o g r a p h y  over  s i l ica gel allowed for  concen t ra t ion  
of the  s a t u r a t e d  hydroca rbons .  Such  m i x t u r e s  w e r e  analyzed by tem- 
p e r a t u r e  p r o g r a m m e d  gas  c h r o m a t o g r a p h y  to 275C (hyd roca rbon  f lame 
detector ;  pack ing ,  3 %  SE-30 on 8 0 - 1 0 0  m e s h  Gas -Chrom P ;  carrie]r 
gas,  H e  at  12 ib p r e s s u r e ) .  The  paraf f in ic  h y d r o c a r b o n s  of b a s k i n g  
s h a r k  l iver  oil d i sp layed  over  40 peaks  and  r a n g e d  up  to Cas; the  mos t  
p r o m i n e n t  component  w a s  p r i s t a n e  a n d  to a lesser  bu t  s ign i f ican t  
extent ,  the  n-C19. N u m e r o u s  peaks  w e r e  also ob ta ined  w i t h  the  s a t u r a t e d  
h y d r o c a r b o n  m i x t u r e s  f r o m  the cod a n d  dogfish l iver  oils in  the  r a n g e s  
of C~.~-C33 a n d  C~x.5-C~, respect ively .  B y  s imi la r  t echn iques  of f rac-  
t ionat ion,  s a t u r a t e d  hyd roca rbons  f r o m  h u m a n  o v a r i a n  de rmoid  cyst 
l ipids  and  v e r n i x  caseosa w e r e  analyzed by  GC and  peaks  ob ta ined  up  
to C44; these f ind ings  were  compared  wi th  those for  the  m a r i n e  l ipids  
as well as w i t h  the  da ta  for  h u m a n  h a i r  and  scalp l ipids  r epor t ed  by 
th i s  labora tory .  
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SELECTIVE HYDROGENATION OF THE METHYL ESTER 

OF 7,9-OCTADECADIYNOIC ACID 
S. G. Morris, Paul Magidman, S. F. Herb and F. E. Luddy  

The diynoic  ac id  w a s  selectively reduced.  Gas- l iquid  c h r o m a t o g r a p h y  
ind ica ted  tha t  all the  s t a r t i n g  ma te r i a l  h a d  been reduced  a n d  tha t  
8 0 - 8 5 %  of  the reduced  sample  h a d  a re ten t ion  t ime  s imi l a r  to t h a t  of 
a con juga t ed  diene.  Gas- l iquid  a n d  th in - layer  c h r o m a t o g r a p h y  conf i rmed 
the  absence  of monoenoic  a n d  s a t u r a t e d  acids.  Ul t rav io le t  s tudies  in- 
d ica ted  the  p resence  of con juga t ed  dienoic  ac ids  and  i n f r a r e d  spec t ra  
showed the  absence  of trans i somers .  The  molecular  we igh t  of the  
methyl  ester,  a m a j o r  por t ion  of the  reduced  product ,  w a s  294 as  de- 
t e r m i n e d  by mass  spec t romet ry .  These  da ta  a re  consis tent  w i th  the  
p roper t i e s  of cis,cis methyl  octadecadienoate .  

Th i s  method should be usefu l  for  the  p r e p a r a t i o n  of con juga t ed  
cis,eis-dienes. 
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LECITHIN-PROTEIN INTERACTION IN A GTP-DEPENDENT 

ACYI~CoA SYNTHETASE 
Lauro Galzigna, ~odovico Sartorelli, C. R. Rossi and D. M. Gibson 

The enzymat ic  ac t iv i ty  of a G T P - d e p e n d e n t  acyl-CoA synthetase ,  
recent ly  isolated f r o m  r a t  l iver  mi tochondr ia ,  is in f luenced  by  r emova l  
a n d  addi t ion  of leci thin.  I n  fact ,  pur i f ied  p r e p a r a t i o n s  of the  enzyme 
are  r ich  in  lecithin.  

I n  a p r e c e d i n g  s tudy  the  type  of in te rac t ion  which  takes  place be- 
tween  p ro te in  a n d  leci th in  w a s  not  clar if ied thoroughly .  I n  the p r e sen t  
commun ica t i on  an  a t t empt  to u n d e r s t a n d  the  n a t u r e  of such  an  in ter -  
ac t ion  is made .  F r o m  b i n d i n g  m e a s u r e m e n t s  p e r f o r m e d  a t  d i f ferent  
t e m p e r a t u r e s  it  is possible to pos tu la te  w h a t  type  of s econda ry  bonds  is 
ho ld ing  toge the r  p ro te in  and  leci thin.  

- -  3 4 - -  
THE ROLE OF LIPID IN GLUCOSE 6-PHOSPHATASE 

W. L. Byrne  and Sue M. Duttera 

T r e a t m e n t  of l iver  mic rosomes  f r o m  fas ted  (48 h r )  r a t s  w i th  phos- 
phol ipase  C ( P L C )  has  been used  to s tudy  the  in t e r r e l a t ion  of phos- 
phol ipid ( P L )  and  the  mic rosoma l  enzyme glucose 6-phosphatase  
(G6Pase )~  E n z y m e  ac t iv i ty  w a s  r educed  to 1 5 - 2 0 %  of the  o r ig ina l  
u n t r e a t e d  ac t iv i ty  concomi tan t ly  wi th  p roduc t  re lease  f rom the ac t ion  
of the  phosphoIipase .  Approx ima te ly  7 0 %  of the  mic rosomal  P L  is 
modif ied u n d e r  the  condi t ions  used.  An a p p a r e n t  concen t ra t ion  de- 
penden t  P L  r e q u i r e m e n t  for  G 6 P a s e  ac t iv i ty  w a s  observed w h e n  P L  
w a s  added  to the  P L C  t rea ted  p repa ra t ion .  Remova l  of soluble p roduc t s  
(phosphory lch lor ine  and  phosphory le thano lamine )  of the  P L C  reac t ion  
resul ted  in  no change  in observed  ac t iv i ty  loss or  r eac t iva t ion  on addi-  
t ion of P L .  The  insoluble d ig lycer ide  p roduc t s  also had  no effect on 
ac t i v i t y  loss or  P L  r eac t iva t ion  as  ind ica ted  by  pa r t i a l  r emova l  of the 
d iglycer ide  p roduc t s  and  s e p a r a t e  expe r imen t s  w h e r e  excess p roduc t s  
were  added.  The  P L C  t rea ted  p r e p a r a t i o n  has  been used  to s tudy  the 
effect iveness  of a v a r i e t y  of l ipids,  ind iv idua l ly  and  in mix tu res ,  in  
r e a c t i v a t i n g  G 6 F a s e .  The  mos t  effect ive s ingle  P L  s tud ied  w a s  phos- 
pha t idy le thano lamine  ( P C )  and  the  mos t  effect ive m i x t u r e  w a s  micro-  
somal  P L  (neu t r a l  l ipid r e m o v e d ) ,  as  f a r  as  m a x i m u m  reac t iva t ion  w a s  
concerned.  One  h u n d r e d  and  t w e n t y  pe r  cent  of the  or iginal ,  u n t r e a t e d  
ac t iv i ty  w a s  observed wi th  e i ther  mic rosomal  or  commerc ia l  P E  and  
1 6 0 %  w i t h  mic rosoma l  P L .  Lysolec i th in  w a s  the  most  effective l ipid 
s tudied at  low concen t ra t ions  of added  lipid. As the  p ropor t ion  of 
lec i th in  w a s  i nc reased  in m i x t u r e s  of lysolecithin and  lecithin,  the  
m a x i m u m  ac t iv i ty  r e g a i n e d  w a s  i nc reased  and  the  inh ib i t ion  usua l ly  
seen at  h igh  concen t ra t ions  of lysoleci thin w a s  reduced.  I f  the  effec- 
t iveness  of lysoleci thin in  the  m i x t u r e  w a s  compared  wi th  lysolecithin 
alone, the  equ iva len t  r eac t iva t ion  w a s  observed,  up  to app rox ima te ly  the  
8 0 %  level of r eac t iva t ion .  I t  would  a p p e a r  tha t  lysolecithin,  p r e s u m a b l y  
p r e sen t  as a mixed  micelle, w a s  ac t ing  as an  i nd iv idua l  P L .  
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A C T I V A T I O N  OF PHOSPHORYL CHOLINE-CYTIDYL 

TRANSFERASE BY PHOSPHOLIPIDS 
W. G. Fiseus and W. C. Schneider 

PC-cyt idyl  t r a n s f e r a s e  is k n o w n  to catalyze the  ra te - l imi t ing  reac t ion  
in  the  b iosynthes i s  of leci thin.  W e  repor t ed  tha t  the  enzyme is ac t iva ted  
by  " a l t e r e d "  phosphol ip ids  such as  lysolecithin,  lysophosphat idyl  ethano- 
l amlne  a n d  oxidized phosphol ip ids  ( F e d e r a t i o n  P rec .  ~4 :  476, 1 9 6 5 ) .  
Lec i th in  ac t iva te s  the  enzyme only slightly, i f  a t  all, whe the r  in  emul- 
s ion or  micel lar  fo rm.  F u r t h e r  w o r k  has  shown tha t  ce r t a in  combina t ions  
of phosphol ip ids  p roduce  a syne rg i s t i c  ac t iva t ion  of the  enzyme.  I n  
addi t ion,  phosphol ip id-ac t iva ted  PC-cyt idyl  t r a n s f e r a s e  in  a r a t  l iver  
s u p e r n a t a n t  f r ac t ion  w a s  found  to sed imen t  more  r ap id ly  ( app rox ima te ly  
two-fold) t h a n  the  u n a c t i v a t e d  enzyme in a 5 - 2 0 %  sucrose  dens i ty  
g rad ien t .  C h r o m a t o g r a p h y  of the  enzyme on a column of po lyac ry lamide  
(P -300 )  gel in  the  presence  of 6M u r e a  ind ica tes  tha t  i t  can  be dis- 
socia ted in to  sub uni t s .  D e g r a d e d  phosphel ipids ,  therefore ,  a p p e a r  to 
med i t a t e  a pos i t ive  feedback  r egu la t i on  of PC-cyt idyl  t r a n s f e r a s e  by 
p r o d u c i n g  an  assoc ia t ion  of subuni t s .  
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INTERACTIONS OF HEART SUCCINATE DEHYDROGENASE 
WITH PHOSPHOLIPIDS 

P. Cerletli, M. G. Giordano, M. A. Giovenco, G. Magni and G. Testolin 

Beef  hea r t  succ ina te  dehyd rogenase  ( S D )  has  been solubilized a f t e r  
ex t rac t ion  of phosphol ipids .  ( F o r  detai ls  and  p rev ious  w o r k  see P .  
Cerlett i  in E.  C. Slater ,  ed., Flavins and Flavoproteins, B.B.A.  L i b r a r y  
Vol. 8, Elsevier ,  1966, p 2 0 4 ) .  Such  p r e p a r a t i o n s  exhibi t  lower  tu rn -  
over  n u m b e r  ( T N )  and  s tabi l i ty  as compared  to pa r t i cu l a t e  p r epa ra t i ons .  
The  effect of added  phospha t ides  depends  on whe the r  the  f lavoprote in  is 
solubilized in  the  p resence  or  absence of succinate .  W h e n  solubil izat ion 
is ca r r i ed  out in  the  p resence  of succ ina te  add i t ion  of micel lar  phos- 
phol ipids  res tores  a h i g h e r  T N  and  improves  s tabi l i ty .  0 n l y  acidic  
phosphol ip ids  a re  effective. I f  succ ina te  is no t  p r e sen t  d u r i n g  solubiliza- 
t ion, s t imula t ion  of ac t iv i ty  a n d  s tabi l iza t ion do not  occur.  H o w e v e r ,  
added  phosphol ipids  r emove  the  inh ib i t ion  of sncc ina te  ox ida t ion  by 
oxaloacetate  or  by  f u m a r a t e .  Conversely,  phospha t ides  inh ib i t  the  
h y d r o g e n a t i o n  of f u m a r a t e  by  FMNH2,  i.e., the  r eve r se  reac t ion  catalyzed 
by  the  f lavoprote in .  The  m e c h a n i s m  of these  la t te r  effects probably  dif fers  
f r o m  tha t  of s t imula t ion  of succ ina te  oxidat ion.  The effect of succ ina te  
on the  in t e rac t ion  of SD w i t h  l ipids  ( a n d  wi th  the  r e s p i r a t o r y  par t i c le )  
is  not  based  only on p r o d u c i n g  a p r o p e r  redox  s ta te  in  the  enzyme.  
I n d e e d  p r e incuba t i on  w i t h  succ ina te  of enzyme p rev ious ly  solubilized in  
the  absence of succ ina te  does not  p e r m i t  s t imula t ion  by  ]ipids.  I t  is 
sugges t ed  tha t  d u r i n g  solubil izat ion the  confo rmat iona l  s ta te  of the  
na t ive  f lavoprote in  is  f a v o r e d  by  the  p resence  of succinate .  I n  the  
presence  of phospha t ides  soluble SD is inh ib i ted  by  the  i ron  chela tor  
2- thenoyl t r i f luoroacetone ( T T A ) .  The  f ea tu r e s  of th i s  inh ib i t ion  sugges t  
t ha t  a p a r t  of the  i ron  in  the  f iavopro te in  is involved  in b i n d i n g  the  
l ipids  a n d  m a y  be d i s t i ngu i sbed  f r o m  the  i ron  h a v i n g  a catalyt ic  role. 
The  in t e rac t ion  and  b i n d i n g  of soluble SD wi th  phosphol ip ids  a p p e a r  
the re fo re  in  m a n y  respec ts  to be s im i l a r  to those of the  f lavoprote in  
wi th  the  r e s p i r a t o r y  par t ic le .  I n t e r a c t i o n s  be tween  endogenous  phos- 
pha t i de s  and  pa r t i cu l a t e  S D  were  i nves t iga t ed  u s i n g  phosphoIipases .  
Phospho l ipase  C severely  inh ib i t s  SD ac t iv i ty  in  par t ic les .  Pu r i f i ed  S D  
solubilized a f t e r  t r e a t m e n t  of pa r t i c les  w i t h  phosphol ipase  (3, still 
exhibi ts  a severe  decrease  of TN.  T r e a t m e n t  wi th  phosphol ipase  C has  
no effect on soluble SD.  Phosphory lchol ine  and  diglycer ides ,  the  
p roduc t s  of phosphol ipase  C react ion,  p roduce  a m o d e r a t e  noncompet i -  
t ive  inh ib i t ion  of soluble SD.  I t  is sugges ted  tha t  the  effect of phos- 
phul ipase  is to d a m a g e  the  pa r t i cu l a t e  f lavoprote in  by  d i s rup t ion  of 
phosphol ipid  s t ruc tu re .  
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THE ROLE OF LIPID ON HEME SYNTHESIS 

Yoshimasa Yoneyama, Hideo Sawad~, Masazumi Takeshita and 
IZoshiki Sugita 

The a c t i v a t i n g  effect of pur i f ied  l ipids,  especially phospholiplds,  on 
the  i ron  chela t ing  enzyme to f o r m  home f r o m  i ron  and  p r o t o p o r p h y r i n  
w a s  inves t iga ted .  The  enzynm w a s  ex t rac ted  f r o m  the acetone p o w d e r  
of ch icken  e ry th rocy tes  s t roma  w i t h  1 %  sod ium chelate  or 0 .4M KCl. 
The  enzyme ac t iv i ty  of 0 .4M KC1 ex t r ac t  w a s  s t imula ted  severalfold  
by  l ipids  bu t  the  ac t iv i ty  of sod ium chelate  ex t rac t  w a s  not  affected. 

P h o s p h a t i d y l e t h a n o l a m i n e  f r o m  egg  yolk and  card io l ip in  f r o m  p ig  
hea r t  w e r e  effective in a c t i v a t i n g  the  react ion,  whi le  phosphat idyl -  

Wonder where the 
yellow went? 

Improper coloring of your food product c~ mid be 
robbing, you of valuable sales. Now, you c an add 
color  appeal w i t h  VEGETONE-- the  m o s t  e, :onom- 
ical  oil  so luble  y e l l o w  food co lor  o n  todaI/'s mar- 
ket.  VEGETONE has  been  proven  b y  col Ltiuued 
u s e  for  Up to t en  years .  The  ex tra  v e r s a t  Jity o f  
VEGETONE makes  it  in  demand b y  major ]  ~roduc- 
ers of margarine,  shortening~ cake mixes ,  dough- 
nut  mixes ,  cheese ,  kpopcorn and m a n y  othe~ ~. 

VEGETONE i s  avai lable  for  margarine iz batch-  
s ize  c a n s  f rom y o u r  suppl ier  o f V i t a m i n  A o r  in bulk  
from Kalamazoo  Spice Extraction Company,  Proper  
c o l o r i n g  of  y o u r  p r o d u c t  w i l l  b u i l d  c m  ~tomer 
acceptance.  Shouldn't  y o u  be us ing VEGE FONE? 

~'~ Kalamazoo Splcc Extraction Comp my 
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choline f r o m  egg  yolk w a s  s t imu la t ive  only in  the  p resence  of sod ium 
chelate.  Sod ium chelate  itself w a s  effective in  heine f o r m a t i o n  b u t  i t s  
p resence  inh ib i ted  a c t i v a t i n g  effects of phospha t idy l e thano lamine  a n d  
cardiol ipin .  S o d i u m  palmi ta te ,  lysophosphat idylchol ine  a n d  hydro-  
g e n a t e d  phosphat idy lchol ine  w e r e  also effective. Tween  40, non ion ic  
detergent ,  and  t r i p a l m i t i n  w e r e  ineffective.  

I t  w a s  shown tha t  heine synthes i s  w a s  s t imula ted  by  l ipids  b u t  not  
by a s ingle specific l ipid.  The  re la t ionsh ip  be tween  the  s t r u c t u r e  of 
l ipids  and  the i r  effect iveness  will be discussed.  
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S U R F A C E - A C T I V E  B R A S S Y L I C  A C I D - E T H Y L E N E  O X I D E  

A D D U C T S :  P R E P A R A T I O N  A N D  E V A L U A T I O N  
T. K .  Miwa ,  R .  V .  Madrigal ,  W .  H.  Tallent  and  I .  A.  W o l ]  

Both  l iquid a n d  solid ethylene oxide adduc t s  of b rassy l ic  ( t r idecane-  
dioic)  ac id  were  p r e p a r e d  by p o t a s s i u m  hydroxide-ca ta lyzed  add i t ion  
of e thylene oxide g a s  to the  molten acid.  The  n u m b e r - a v e r a g e  molecular  
we igh t s  (MW~0 of the  adduc t s  r a n g e d  f r o m  500 to 3,000. These  
ad d u c t s  cover  a w i d e  span  in  the  ra t ios  of hydrophi l i c  to l ipophil ic  
po r t ions  of the  molecule. They  h a v e  the  un ique  f e a t u r e  of hydrophi l ic  
end g r o u p s  s a n d w i c h i n g  a r a t h e r  long cha in  of l ipophil ic  methylene  
uni ts .  T r e a t m e n t  of some adduc t s  wi th  hot s a t u r a t e d  aqueous  sod ium 
chloride induced  t r anses te r i f l ca t ion  and  p roduced  hydroxyl - te rmina ted ,  
mul t ibrassyl ic ,  po ly(e thy lene  glycol) es ters  ( I )  of ~r 1,000 to 4,000,  
all of which  

w e r e  efficient su r face -ac t ive  agents .  A v e r a g e  degrees  of po lymer iza t ion  
(n)  of the  po ly(e thy lene  oxide)  cha ins  w e r e  de t e rmined  by (a )  func-  
t ional  g roup  analys is ,  (b) w e i g h t  inc rease  a n d  (c)  me thano lys i s  of the  
p roduc t s  followed by  gas  c h r o m a t o g r a p h i c  ana lys i s  of the  isolated 
po ly(e thy lene  glycol) f rac t ion .  S u r f a c e  tension,  cr i t ica l  micelle con- 
cent ra t ion ,  emuls ion  s tabi l i ty  and  efficiency as  emu l s i fy ing  agen t  in  the  
aqueous  po lymer iza t ion  of v iny l  ace ta te  w e r e  m e a s u r e d  to eva lua te  
s u r f a c t a n t  p roper t i e s  of p roduc t s  in  which  D P  of the  poIy(e thy lene  
oxide)  cha ins  r a n g e d  f r o m  1.4 to 44. 
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F O A M  P E R F O R M A N C E  T E S T S  I N  D I S H W A S H I N G  

F. C. Davis ,  G. R .  E d w a r d s ,  #. E.  W o o d r o w  and  T. B .  Albin 

F o a m  stabi l i ty  in  m a n u a l  d i s h w a s h i n g  is a k e y  qua l i ty  in  j u d g i n g  
l ight  d u t y  l iquid de tergents .  W a s h i n g  of n a t u r a l l y  soiled plates  is gen- 
eral ly  cons idered  to afford the  mos t  reliable es t imates  of pe r fo rmance ,  
p rov ided  tha t  tes ts  a re  rep l ica ted  m a n y  t imes.  Th i s  is a rduous  a n d  ex- 
pensive,  however ,  and  d e m a n d s  a dai ly  source  of a l a rge  n u m b e r  of 
soiled dishes,  such as would  be obta ined f r o m  a cafe ter ia .  Over  the  
yea r s  nunleroug f a s t e r  and  cheaper  l abo ra to ry  p rocedures  u s i n g  ar t i f icial  
soils h a v e  been proposed.  None  of these p rocedures  h a s  howeve r  been 
wide ly  accepted chiefly because  capabi l i ty  for  p r ed i c t i ng  p e r f o r m a n c e  
u n d e r  real is t ic  use  condi t ions  h a s  n e v e r  been demons t ra ted .  

0 n e  such  s c r e e n i n g  test  ( "She l l  SM-1 M e t h o d " ) ,  f i rs t  descr ibed  
about  th ree  y e a r s  ago, consis ts  of m a n u a l l y  w a s h i n g  d ishes  soiled wi th  
a f a t -egg-wate r  emulsion.  Th i s  p rocedure  h a s  been con t inuous ly  em- 
ployed in our  l abo ra to ry  to p rov ide  r a p i d  a s ses smen t s  of d i s h w a s h i n g  
fo rmula t ions .  As a consequence we  have  been able to a ccumula t e  ex- 
t ens ive  compar i sons  w i t h  some other  d i s h w a s h i n g  methods .  Of  m a i n  
in teres t ,  a r easonab ly  good corre la t ion  w i t h  a tes t  u s i n g  ca fe t e r i a  soiled 
d ishes  has  been establ ished for  a b road  s p e c t r u m  of de t e rgen t  fo rmula -  
tions, over  a r a n g e  of w a t e r  h a r d n e s s  and  de t e rgen t  concent ra t ion .  Re- 
producib i l i ty  and  prec is ion  a re  good enough  to detect small  foam sta- 
bil i ty changes  caused  by modes t  a l t e ra t ions  in  de t e rgen t  composi t ion.  
Thus ,  the  method  has  p roved  to be v e r y  usefu l  in  g u i d i n g  our  develop- 
men t  of d e t e r g e n t  fo rmula t ions .  
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P R O T E I N  S O I L  D E F O A M I N G  I N  M A C H I N E  D I S H W A S H E R S  

I .  I~. Schmolka  and  T. M. K a n e k o  

The m a c h i n e  w a s h i n g  of d ishes  tha t  a re  heav i ly  loaded wi th  pro- 
t e inaceous  soil has  been a problem f a c i n g  c o n s u m e r s  and  the  s u r f a c t a n t  
i n d u s t r y  al ike for  m a n y  years .  The  r a p i d  g r o w t h  in the  m a c h i n e  dish- 
w a s h e r  m a r k e t  a n d  t lm t r end  t p w a r d  the  use  of lower  w a t e r  t e m p e r a t u r e s  
h a v e  tended  to a g g r a v a t e  the  r e s u l t i n g  f o a m i n g  problem fo r  both the  
household a n d  the  i ndus t r i a l  consumer  of m a c h i n e  d i s h w a s h i n g  deter- 
gents .  A l though  m a n y  s u r f a c t a n t s  h a v e  been r e c o m m e n d e d  for  use  in  
d e f o a m i n g  p ro te in  soils, a p roduc t  for  d e f o a m i n g  pro te in  soils over  a 
t e m p e r a t u r e  r a n g e  of 1 0 0 - 1 8 0 F  h a s  n e v e r  been offered commercial ly .  

A sys temat i c  s t u d y  u n d e r t a k e n  wi th  the  p r i m a r y  object ive of defoam- 
i n s  egg  a n d  mi lk  soils in  m a c h i n e  d i s h w a s h e r s  over  wide  t e m p e r a t u r e  
r a n g e s  has  led to the  deve lopment  of an  effective pa ten ted  pro te in  de- 
f o a m i n g  sys tem.  T h i s  consis ts  of monos tea ry l  es ter  of phosphor ic  acid  
blended wi th  special  nonionic  su r f ac t an t s ,  in  a m i x t u r e  of a lka l ine  
bui lders .  I t  p rov ides  excellent control  of p ro t e in  f o a m  f r o m  1 0 0 - 1 8 0 F .  
S tudies  h a v e  been u n d e r t a k e n  to show the effects of v a r i a t i o n s  in  mono- 
alkyl ester  concent ra t ion ,  in  types  of su r f ac t an t ,  in  soil load, in  w a t e r  
te rapera ture ,  in  w a t e r  ha rdness ,  a n d  in bu i lde r  sys tems.  
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T H E  U S E  O F  o P T I C A L  B R I G H T E N E R S  F OR S Y N T H E T I C  

F I B E R S  I N  D E T E R G E N T S  
R.  Anl iber ,  H .  H e / t i  and  1t. Kasper l  

The s t r o n g  i nc rea se  of the  p a r t  of syn the t ic  fibers in  the  wash load  
crea tes  n e w  prob lems  for  the  appl ica t ion  of optical  b r i g h t e n e r s  in  de- 
t e rgents .  I n  the  field of wh i t e  texti le goods  today  only optically pre- 
b r i g h t e n e d  texti les a re  coming  on the  m a r k e t .  D u e  to the  f ac t  tha t  the  
behav io r  of syn the t ic  fibers in  the  w a s h  ba th  is more  s t rongly  in f luenced  
by the  method  chosen for  p r e b r i g h t e n i n g  them t h a n  tha t  of cotton, i t  
w a s  of in t e re s t  to i n v e s t i g a t e  these  corre la t ions  w i t h  the  help of a f ew 
examples,  especial ly on po lyamide  and  polyester .  

I t  is shown tha t  the  choice of the  r i g h t  optical  b r i g h t e n i n g  agen t  for  
use  in  the  dope or  for  top ic -b r igh ten ing  in  the  textile-mill  h a s  a b ig  
inf luence  on the  abi l i ty  of the  fiber to be f u r t h e r  b r i g h t e n e d  in the  
wash-ba th ,  on the  l lght - fas tness  a n d  the  w a s h - f a s t n e s s  of the  white---- 
and  v e r y  of ten also on the  co lo red - -wash load .  The  i nves t i ga t i on  also 
deals w i t h  the  m u t u a l  in f luence  of b r i g h t e n e r s  appl ied  d u r i n g  the  pro- 
duct ion  of the  fiber o r  the  f ab r i c  a n d  those used  in the  de tergents .  

As an  i n t e r e s t i n g  conclusion of th i s  w o r k  w a y s  will  be shown to 
overcome undes i r ed  changes  in  the  hues  of pastel  shades .  F ina l ly  some 
aspects  of the  v i s u a l  a s se s smen t  and  m e a s u r e m e n t  of w h i t e n i n g  effects 
a r e  discussed.  
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E N Z Y M E S  A S  A D D I T I V E S  TO L A U N D R Y  C O M P O S I T I O N S  

J. C. Hoogerheide  

L a u n d r y  de te rgen ts  w i t h  proteolyt ic  a n d  amylolyt ie  enzyme add i t ives  
m a d e  the i r  a p p e a r a n c e  on the  E u r o p e a n  m a r k e t s  some two y e a r s  ago 
and  h a v e  me t  w i t h  r e m a r k a b l e  success.  

E nz ymes  sui table  as  add i t ives  m u s t  be ful ly  compat ible  wi th  the  
usua l  i n g r e d i e n t s  used  fo r  l a u n d r y  de te rgen t s  such  as  T P F ,  d i f ferent  
types  of an ionics  and  nonionics ,  soaps,  CMC, etc. The  enzyme sys tems  
should no t  only be stable u n d e r  the  u sua l  m a r k e t i n g  condi t ions  bu t  they 
also should exer t  the i r  ac t ions  u n d e r  condi t ions  as  close as  possible to 
those u n d e r  which  household de te rgen t s  usua l ly  a re  applied.  The m a i n  
func t i on  of the  enzymes  is to b r e a k  down the p ro t e in  and  s t a r chy  com- 
ponents  of the  s t a in s  in to  par t ic les  of m u c h  smal le r  size, t h u s  destroy- 
i ng  the i r  func t ion  as b i n d i n g  a g e n t  of d i r t  to the  f ibers  of the  fabr ic .  
D e t e r g e n c y  then completes the  r emova l  of the  d i r t  par t ic les .  W h e r e a s  
e i ther  the  enzyme of the  de te rgen t  alone m a y  h a v e  little effect on re- 
moval  of p ro te in  s ta ins ,  the  combina t ion  of both exer t  a m a r k e d  synerl  
g i s t ic  c lean ing  effect. Commerc ia l  composi t ions  a re  des igned  in  such a 
w a y  tha t  full a d v a n t a g e  of this  s y n e r g i s m  is  t aken .  

The  p roper t i es  of one of such enzymes  sui table  for  combina t ion  wi th  
l a u n d r y  de te rgen ts  will be descr ibed  as  well as  the  t echn ique  to develop 
sui table  biological  l a u n d r y  compounds  wi th  such  an  enzyme, u s i n g  
ar t i f ic ia l ly  soiled cloths as  test  objects. A d v a n t a g e s  as well as  still 
ex i s t ing  shor tcomings  of such biological  c l ean ing  compounds  will  be 
discussed.  
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S U R F A C E  A C T I V I T Y  OF S O D I U M  S A L T S  OF a - S U L F O  F A T T Y  

E S T E R S  T H E  O I L / W A T E R  I N T E R F A C E  
V. V.  S u b b a  Rap,  R.  J.  F ix  and A.  C. Ze t t lemoyer  

Adsorp t ion  s tud ies  at h e p t a n e / w a t e r  a n d  b e n z e n e / w a t e r  i n t e r f aces  h a v e  
been ca r r i ed  out  for  the  fol lowing f o u r  e s t e r s :  sod ium hexyl a-snlfopelar-  
s e n a t e  (C7H15 C H  ( S 0 3 N a )  C O 0  C6ttla), sod ium heptyl  a - su l fope la rgona te  
(CTH~bCH (SenNa)  COO CTI-I~), sod ium methyl  a - su l fomyr i s t a t e  (C~2//~.~ 
C H  ( SO sN a )  COO CH3) and  sod ium methyl  a -su l fopa lmi ta te  (C~Hzo C H  
( S 0 3 N a )  C O 0  CH3) .  The  resul t s  obta ined were  compared  wi th  those at 
the  A i r / W a t e r  ( A / W )  in t e r face  (E.  A. Boucher ,  T. M. G r i n c h u k  and  
A. C. Zett lemoyer,  A O C S  Meeting,  N e w  Orleans ,  May  1 9 6 7 ) .  

S u r f a c t a n t  solut ions w i t h  cons tan t  counter- ion concen t ra t ions  0.01 and  
0.0~ N Na  ~ were  used  in case of the  h e p t a u e / w a t e r  i n t e r f ace  and  0.Ol 
N Na+ in case of b e n z e n e / w a t e r  in te r face .  I n t e r r a c i a l  t ens ions  w e r e  
de t e rmined  by u s i n g  the  drop volume method.  The  Gibbs equa t ion  in  
the  f o r m  

d7  : - - R T  F'  d In C 

( w h e r e  a is the  in te r rac ia l  tension,  F '  is the  a m o u n t  of s u r f a c t a n t  ad- 
sorbed and  C is the  mola r  concen t ra t ion  of the  s u r f a e t a n t  ion and  the  
res t  h a v e  the i r  u sua l  m e a n i n g )  w a s  used  to eva lua te  the  F '  va lues  and  
the  co-areas  w e r e  calculated.  

The  inc rease  in  the  counter- ion concen t ra t ion  f r o m  0.01 to 0.04 
N Na+ resul ted  in  a decrease  in the  cr i t ical  micelle concen t ra t ion  (CMC)  
and  also for  a g iven  s u r f a c t a u t  concent ra t ion ,  the  in te r rac ia l  t ens ion  
va lues  w e r e  lowered by about  7.5 d y n e s / c m .  F u r t h e r ,  the  co-areas  of 
the  molecules decreased  sl ightly ( 5 - ] 0 % )  i n d i c a t i n g  tha t  the  inc rease  
in ionic  s t r eng th  s l ight ly inc reases  the  degree  of p a c k i n g  at the  in te r face .  

The  Ci~C va lues  were  lower  in  the  p resence  of hep tane  t h a n  at  the  
A / W  in t e r f a c e ;  the  effect w a s  m u c h  more  in  the  p resence  of benzene.  
The  l ower ing  in  the  C~v[C w a s  re la ted  to the  w a t e r  solubil i ty of the  
hydroca rbon ,  the  l a r g e r  tile w a t e r  solubil i ty the  g r e a t e r  the  decrease  in  
the  CMC. 

The  co-areas  w e r e  l a r g e r  t h a n  at  the  A / W  in t e r f ace  by  about  1 0 %  in 
p resence  of hep t ane  and  by  about  3 0 %  in p resence  of benzene  i n d i c a t i n g  
tha t  the  su r f ace  fihns at the  O i l / W a t e r  i n t e r f ace  a re  more  expanded .  

- -  44A - -  
F A T T Y  OIL P R O C E S S I N G - - - C O N V E N T I O N A L  VS .  M I S C E L L A  

F. Su l l ivan  

- -  44B - -  
MODERN T E C H N I Q U E S  OF C O N T I N U O U S  B L E A C H I N G  

OF V E G E T A B L E  OIL 
H.  Mneller  

- -  44C - -  
C E N T R I F U G A L  S E P A R A T I O N  OF P A R T I A L L Y  

H Y D R O G E N A T E D  S O Y B E A N  OIL 
D. J tor ton  

- - 4 5  - -  
A M P H O T E R I C  S U R F A C E  A C T I V E  A G E N T S  I N  C O S M E T I C S  

H.  S. M a n n h e i m e r  

Amphote r i c  S u r f a c e  Act ive  Agen t s  se rve  m a n y  d iverse  pu rposes  in  
the  cosmetic  i ndus t ry .  Some of these  a re  the  fo rmula t ion  of com- 
pletely non-eye - i r r i t a t ing  and  non-eye-s t ing ing  shampoos  and  fac ia l  
c leansers ,  shampoos  and  c leansers  of r educed  i r r i t a t i o n ;  r educ t ion  or  
e l imina t ion  (de-toxif icat ion)  of subs tances  o ther  t h a n  su r f ace  ac t ive  
a ge n t s ;  h a i r  cond i t ion ing  and  i m p r o v e m e n t  of combabil i ty,  fo rmula -  
t iou of color shampoos,  nons t r ipDing  shampoos  a n d  those tha t  improve  
color acceptance.  Th i s  rec i t a t ion  is  by  no m e a n s  complete. Most  of 
these appl ica t ions  a re  well k n o w n  and  have  been well  descr ibed  for  
the  mos t  par t .  

A s imple t i t r ime t r i c  method  is descr ibed  wh ich  w h e n  t r an sposed  
into two curves ,  se rves  as pos i t ive  ident i f icat ion,  a d i s t inc t ive  f inger-  
p r i n t  as i t  w e r e  of eve ry  ampho te r i c  su r f ace  ac t ive  agent ,  even  i f  
chemical  di f ferences  are  only slight.  I t  pos i t ive ly  ident if ies  the i r  iso- 
electr ic  point,  allows conclusions  as to the i r  u t i l i ty  for  p l anned  cosmetic  
products ,  can show the p resence  of u n r e a c t e d  cat ionic  su r f ace  ac t ive  
agen t s  and  the  a d m i x t u r e  of anionies .  I t  can  show the p resence  of 
amphote t r i c s  in  m i x t u r e s  of an ien ics ,  ca t ionics  and  nonionies  even i f  
the  concen t ra t ion  of the  amphote r i c  su r f ace  ac t ive  agen t  is v e r y  low. 

The  method offers v e r y  d i s t inc t ive  a d v a n t a g e s  over  such wel l -known 
methods  as  i n f r a r e d  or u l t rav io le t  spect roscopy a n d  m a g n e t i c  reso- 
nance ,  not  the  least  of which  is  i t s  u t t e r  s impl ic i ty .  All t ha t  is re- 
qu i red  is a bure t t e  or two, N o r m a l  solut ions of N a O t t  and  t~C1, an  
electric p H  meter ,  a notbook a n d  g r a p h  paper .  

No special p r e p a r a t i o n  of samples  to be tes ted is necessary .  F u r t h e r -  
more  conclusions in  r e g a r d  to ut i l i ty  of the  tes ted samples  a re  not  
avai lable  f r o m  spect roscopy or  m a g n e t i c  resonance ,  no r  is the i r  appli- 
cat ion pa r t i cu l a r l y  usefu l  in  su r f ace  ac t ive  agen t  mix tu res .  

The  method  is de mons t r a t ed  w i t h  m e a s u r e m e n t  de t e rmina t i ons  and  
r e su l t i ng  g r aphs .  The  conclusions to be d r a w n  f r o m  t h e m  are  explained.  
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- - 4 6 - -  
FATTY AMIDO-AMINE DERIVATIVES 

T. Muzyeko, ~q. Shore and Jo Loboda 

- - 4 7  - -  
THE EFFECT OF STRUCTURAL DIFFERENCES OF AMINE 

OXIDES ON THE FOAMING PROPERTIES OF SIMPLE 
SHAMPOO FORMULATIONS 

R. N. Goodell 
The foaming properties of a simple two component shampoo formula- 

tion are examined wi~h respect to va ry ing  amine oxide structures.  No 
solubilizers, pI-I effects have been examined. 

In  the general formulae:  

X R - - C = N  

R - - R ' - - N - - * 0  CHz 

\ X  C]H~ 
/ 

N - - C H r - - - C H ~ - - 0 H  

o 

R varies from C~-Cls saturated and unsaturated.  
R '  may be absent, hydroxy propyl ether, or a branched a]ky] group. 
X may be methyl or (02H4- -0 )  NH 

The performance of the Cle Cls straight  chain amine oxide may be 
enhanced by prepar ing  the corresponding imidazoline oxides or by in- 
creasing the ethoxylation on the ter t iary  nitrogen of the amine oxide. 

48 
ALCOHOL ETHER SULFATES IN SHAMPOOS 

Henry Watanabe and W. L. Groves 
Mono-, di- and triethanolamine sulfates of several different molecular 

weight alcohol ether sulfates were formulated into shampoos. The 
ethylene oxide content of the alcohol ethoxylates varied from about 
20 to 60%,  although 4 0 %  was  usual. The shampoo formulation was 
20% active ether sulfate and 5% foam stabilizer. Laur ic  diethanol- 
amide, amine oxides and betaines were used as foam stabilizers. 

The shampoos were tested for quality and quanti ty of foam, viscosity 
and cloud point. Although no "ha i r  effects" tests were run, a limited 
home use test was made. 

Alcohol ether sulfate shampoos are equal or superior to several 
popular commercial products on the basis of a lab foam test. They 
are comparable in foam to alcohol sulfates in similar formulations. 
Cloud points of these shampoos were generally good. Amine oxide 
foam stabilizers reduced the cloud point more than the amide or 
betaine. u of the shampoos were readily controllable. Although 
the choice of alkanolamine, alcohol molecular weight and degree of 
ethoxylation had some effect on these properties, none were highly 
critical; this allows considerable leeway in their selection. The home 
use tests assured us that these shampoos were not obviously deficient 
in the desired "ha i r  effect" properties. The l i terature records that  
alcohol ether sulfates are preferred to alcohol sulfates for low skin 
and eye irri tation. 

By vary ing  the free oil (unsulfated ethoxylate) content and making  
the proper choice of ether sulfate and foam stabilizer, br ight  and 
clear liquid shampoos with viscosities from about 10 centipoise to 
over 50,000 centipoise were made The latter are essentially gels. 
Paste  shampoos were also made from these ether sulfates. 

- - 4 9  - -  
A NEW QUATERNARY AMMONIUM COMPOUND 

HAIR CONDITIONING AGENT 
R. R. Eye~n ung B. J. HoDmun 

Stearyl dimethyl benzyl ammonium chloride has long been the 
only quaternary  ammonium compound used in hai r  rinses. The dialkyl 
dimethyl ammonium chlorides, because of their poor dispersibility in 
water at low temperature, could not be used, even though they are 
more highly substantive to the hai r  surface. 

Adogen 432-CG is a dialkyl dimethyl ammonium chloride which 
readily forms dispersions in cold water.  Creme rinses prepared from 
this material  give ldng-lasting hair  conditioning with good wet comb- 
through and manageabili ty properties. An outstanding characteristic 
is the lack of a "greasy  feel" as given by steryl dimethyl benzyl 
ammonium chloride. 

- -  50 - -  
MASS SPECTRA OF POLYHYDROXY ESTRANES 

S. G. Levine, C. Cordes, G. E. Van  Lear  and K. L. Rinehart, Jr. 

Although the mass spectral f ragmentat ion behavior of monohydroxy 
steroids has been reported in detail in the chemical literature, similar 
studies of polyhydroxy steroids have not appeared, presumably because 
of thermal decomposition dur ing  indirect  sample introduction. How- 
ever, direct inlet mass  spectrometry allows one to investigate the 
fragmentat ion behavior of these important  compounds while decreasing 
the chance of thermal decomposition. 

We have obtained the mass spectra of a number  of stereoisomers 
of the :17-propionate ester of estrane-3,5,10,17-tetrol ( I ) ,  of their  
3-acetates, and of related 5,10-epoxy estranes. I n  the discussion, the 
fragmentat ion behavior of the var ious  stereoisomers of the tetrols 
and their acetates are compared, as well as salient features in the 
spectra of the epoxide derivatives. 

OC CHzCHs 

I 

(Continued on page 366A) 

Society of Cosmetic Chemists' 
Annual Seminar 

The Society of Cosmetic Chemists holds its annual sem- 
inar at the Ambassador Hotel, 1300 N. State Parkway, 
Chicago, Ill., Sept. 21-22, 1967. Hyman Henkin of Curtis 
Industries, Inc., Seminar Program Committee Chairman, 
has announced the theme of the program, Color in 
Cosmetics. 

To be considered at this meeting are the topics, "Physical 
and Chemical Aspects of Color," "Hair Color, Formulation 
and Evaluation," "Colored Products--General--Formula- 
tion and Evaluation," "Medical, Legal, Safety Aspects of 
Color." 

�9 Industr), Items 
The San Francisco Bay area sales office of E.VlERu IX- 

DVSTRIES, INC., has been moved to 360 Pine St., San Fran- 
cisco, Calif. 14104. The office, formerly located in Oakland, 
Calif., serves customers of the company's Fat ty  Acid and 
Organic Chemicals Divisions. 

New address of the Society for Analytical Chemistry, 
The AnalysL Analytical Abstracts and Analytical Methods 
Coinmittee will be: 9/10 Saville Row, London, W.1. 

The BENDIX CORPORAT][ON will consolidate its expanding 
activities in the fields of sonic cleaning, vacuum technology 
and scientific instruments at its Scientific Instruments Di- 
vision in Cincinnati. The move will immediately transfer 
the Vacuum Division formerly in Rochester, ~.  Y., and 
the Instruments and Life Support Division in Davenport, 
Iowa. 

,~ THE H ARSHAW CHEMICAL COMPANY i= 
: ,oW$, --, r 
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- -  5 1 -  
M O L E C U L A R - W E I G H T  D E T E R M I N A T I O N  OF L O N G - C H A I N  
M E T H Y L  E S T E R S  B Y  F I E L D - I O N  M A S S  S P E C T R O S C O P Y  

W. K.  Rohwedder 

E x t r a c t  molecular  we igh t s  of long-chain  f a t t y  methyl  es ters  can be 
de t e rmined  read i ly  in  a m a s s  spec t romete r  equ ipped  w i t h  a field-ion 
source.  Spec t r a  f r o m  a field-ion source  h a v e  the  p a r e n t  peak  as the  
m a j o r  peak,  in  an  o therwise  s imple  spec t rum,  r a t h e r  t h a n  the  extens ive  
f r a g m e n t a t i o n  found  in n o r m a l  m a s s  spect ra .  S a t u r a t e d  es ters  g a v e  
the  p a r e n t  p e a k  almost  exclus ively;  u n s a t u r a t e d  esters  recorded  p a r e n t  
peaks  plus  mctas tab le  p e a k s ;  whe rea s  h y d r o x y  es ters  had  good paren t ,  
p a r e n t  m i n u s  18 and  metas tab le  peaks .  

- -  5 2 - -  
E L I M I N A T I O N  R E A C T I O N S  I N  T H E  M A S S  S P E C T R A  

L O N G  C H A I N  E S T E R S  
R. E. Wol~, M. Gre~, 1~. N. 8tillu, ell, A. M. Lawson 

and J. A. McCloskey 

Knowledge  of the  occur rence  and  m e c h a n i s m s  of e l imina t ion  reac t ions  
in the  m a s s  spec t ra  of long chain  compounds  is essent ia l  fo r  a funda-  
menta l  u n d e r s t a n d i n g  of these processes,  and  subsequen t  appl ica t ions  
to the  s t r u c t u r e  de t e rmina t ion  of u n k n o w n s .  An ex tens ive  i nves t iga t ion  
of e l imina t ion  reac t ions ,  p r inc ipa l ly  of C H s O H ,  in the  m a s s  spec t ra  
of long  cha in  methyl  es ters  and  re la ted  compounds  b e a r i n g  func t iona l  
g r o u p s  in  the  cha in  has  been u n d e r t a k e n  for  th is  purpose ,  w i th  the 
a id  of d e u t e r i u m  label ing and  h igh  resolut ion m a s s  spec t romet ry .  
Conclusive ev idence  has  been obta ined for  the  occur rence  of large-  
m e m b e r e d  t r a n s i t i o n  s ta tes  in  the  elimination process,  impl i ca t ing  
coiled con fo rma t ions  of long ehe in  molecules in  the  v a p o r  phase .  
Compar i son  of resul t s  f r o m  a n u m b e r  of d i f fe ren t  types  of compounds  
and  the  r e su l t i ng  inf luence  on the  i n t e rp re t a t i on  of the i r  m a s s  spect ra  
will be presen ted .  

- - 5 3  - -  
A S T U D Y  O F  P Y R O L Y S I S  OF F A T T Y  A C I D  E S T E R S  U S I N G  

P Y R O L Y S I S - - - G A S  C H R O M A T O G R A P H Y ~ M A S S  S P E C T R O M E T R Y  
K.  K. Sun,  I t .  W .  Hayes and R. T. Holman 

The ident i ty  of the  p roduc t s  of pyrolys is  of f a t t y  acid  es te rs  has  
been s tud ied  by a py ro lys i s - ch romatograph  di rect ly  coupled to a m a s s  
spec t rometer .  The  compounds  s tud ied  inc luded  a ser ies  of es ters  
of l au r ic  ac id  and  methyl  es ters  of selected f a t t y  acids.  The  methyl  
es ters  pyrolyze to f o r m  a homologous ser ies  of olefins and  a ser ies  of 
oxygen-con ta in ing  subs tances .  The  la t te r  a p p e a r  to be methyl  es ters  
of olefinic f a t t y  acids  or  the  equ iva len t s  of ketenes .  The re la t ive  pro- 
por t ions  of p roduc t s  of pyrolys is  change  w i t h  t empe ra tu r e .  E thyl  
es ters  a n d  es ters  of longer  cha in  alcohols g ive  more  complex pyrolo- 
g r a m s  t h a n  do the  methyl  esters .  Mehtyl  9 ,10-d ideu te ros tea ra te  pyro- 
lyzed to yield p roduc t s  whose  d e u t e r i u m  content  clearly revea led  the 
locat ions of the  d e u t e r i u m  atoms,  and  tb_us the  posi t ion of the  double 
bond  in the  oleic acid  f r o m  which  it  w a s  p repa red .  

54 
D I G I T A L  R E A D O U T  S Y S T E M  F OR M A S S  S P E C T R O M E T R Y  

Don Oliver and M. C. ~immons 

An au toma t i c  digi ta l  r e a d o u t  sys tem has  been developed for  the  
common types  of genera l -purpose  m a s s  spec t rometers .  I t  is specifically 
des igned  fo r  use  wi th  m a s s  spec t romete r s  wh ich  employ e i ther  accelera- 
t ion vo l tage  or  m a g n e t  c u r r e n t  s c a n n i n g .  B y  use  of conven ien t  sca l ing  
controls  accelera t ion vol tage  can  be r e a d  inverse ly  as  m a s s  n u m b e r .  

M a x i m u m  ion c u r r e n t s  on " p e a k  he igh t s "  a r e  de t e rmined  by  a 
d ig i ta l  " s a m p l e  and  c o m p a r e "  technique  r e q u i r i n g  the  s igna l  decreases  
a f t e r  the  p e a k  by  a selectable pe rcen tage  before  a r eadou t  is made .  
The  sys tem can  hand le  peaks  at  r a t e s  up  to 40 per  second. Dig i t a l  
r e ad o u t  is five d ig i t s  of " 'mass  ~ u m b e r "  a n d  five d ig i t s  of " p e a k  
he igh t . "  Resu l t s  a re  no rmal ly  p r i n t e d  out  by  a d ig i ta l  p r in t e r ,  bu t  
they  also can  be fed in  d ig i ta l  f o r m  to compute r  compat ible  ou tput  
devices, e.g., p a p e r  tape  punch ,  or m a g n e t i c  tape  recorder .  

55 
T H E  M A S S  S P E C T R A  OF R E T I N A L  ( V I T A M I N  A )  

A N D  R E L A T E D  C O M P O U N D S  
G. R. Waller, R. L. Lin,  K. S. Yang, E. D. Mitchell, E. C. Nelson 

and R. D. Grigsby 

Although m a n y  biologically ac t ive  cmnpounds  have  been examined  
by mass  spec t romet ry ,  v e r y  little i n f o r m a t i o n  has  been repor ted  on 
re t inoi  ( v i t a m i n  A) and  re la ted molecules, g e s e a r c h  in  p rog re s s  on 
the  metabo l i sm of v i t a m i n  A has  p rov ided  the  impe tu s  for  a stud:~ 
u s i n g  m a s s  spec t rome t ry  as a method  of ident i f ica t ion  of i ts  metaboli tes.  
The m a s s  spec t ra  of all-trans-retinol, re t iny l  acetate,  re t inal ,  re t ionic  
acid  a n d  fLcarotene  w e r e  i nves t iga t ed  u s i n g  the  d i rec t  inlet  of a 
combina t ion  g a s  c h r o m a t o g r a p h - m a s s  spec t rometer .  Upon  electron 
impac t  each compound  g a v e  i ts  molecular  ion, m / e  ~ M +, and  ce r ta in  
charac te r i s t i c  peaks  r e p r e s e n t i n g  the  loss of the i r  func t iona l  g roups ,  
the reby  p r o v i d i n g  a qu ick  method  of ident i f ica t ion.  The hyd roca rbon  
p a r t  of each spec t rum w a s  s imi lar .  The  observed metas tab le  ions  
were  re la ted  to the  a p p r o p r i a t e  decomposi t ion  t r ans i t i ons .  

- -  5 6 - 6 0  - -  
S Y M P O S I U M  : S A F E T Y  I N  S O L V E N T  E X T R A C T I O N  
N. H. Witte, W.  Meinhardt, L. Kingsbaker, N. W. Myers 

and N. H. Moore 

The  safe ty  S y m p o s i u m  organ ized  by the  Technica l  a n d  E n g i n e e r i n g  
Commit tee  will be devoted to u p - d a t i n g  i n f o r m a t i o n  on sa fe ty  in 
solvent  ex t rac t ion  plants .  Some of the  sa fe ty  problems which  h a v e  
occur red  in  the  i n d u s t r y  in r ecen t  yea r s  will be d i scussed  a n d  sug- 
ges t ions  g iven  for  control  of p a r t i c u l a r  haza rds .  

61 
I M P R O V E D  S Y N T H E S I S  O F  L O N G - C H A I N  P O L Y H Y D R I C  

A L C O H O L S  
D. J. Moore and E. H. Pryde 

The reac t ion  of ahlehydes wi th  fo rma ldehyde  in an  a lkal ine  m e d i u m  
to give  po lyhydr ic  alcohols is well k n o w n ,  t t o w e v e r ,  yields fall  off 
cons iderab ly  as the c~rbon cha in  of the  a ldehyde increases .  F o r  
example,  the  yield of pa lydydr ie  alcohol f r o m  ace ta ldehyde  is  9 6 % ,  b u t  
f r o m  decanal ,  4 7 % .  To d e t e r m i n e  the  cause  for  lower  yields w i t h  
h i g h e r  aldehydes,  we  inves t iga t ed  the  reac t ion  for  hexana l  and  nonanal ,  
p roduc t s  of the reduc t ive  ozonolysis of soybean  esters .  O u r  inves t iga -  

t ions  were  fac i l i ta ted  by gas- l iquid  c h r o m a t o g r a p h i c  ana lyses  of the  
st lylated de r iva t i ve s  of the  reac t ion  products .  E x t r a c t i o n s  f r o m  neu- 
t ra l  o r  acidic  solution, the most  commonly  used  procedures ,  g a v e  a 
complex m i x t u r e  i n c l u d i n g  the  2 ,2 - b i s ( hyd r oxyme thy l ) a lkana l ,  the  
1 , 1 , 1 - t r i s ( h y d r o x y m e t h y I ) a l k a n e  a n d  the  f o r m a t e  es ters  of these  prod-  
acts.  E x t r ac t i on  f r o m  alkal ine  reac t ion  mix tu re ,  w i thou t  nen t ra l i za t ion  
of catalyst ,  g a v e  only the two hydroxymethy l  cmnpounds  bu t  in h igh  
yield. H y d r o g e n a t i o n  of the  reac t ion  p roduc t  then  resul ted  in the  
des i red  1,1,14ris(hydroxymethyl)alkane in overall  yields of 8 5 - 9 0 % .  
These  po lyhydr ic  alcohols w e r e  charac te r i zed  by i n f r a r e d  spect ra  and  
di f ferent ia l  t he r ma l  analys is .  

- -  62 - -  
P R E P A R A T I O N  OF A L C O H O L S  BY O Z O N O L Y S I S  O F  

U N S A T U R A T E D  F A T T Y  E S T E R S  
E. H. Pryge, C. M. Thierfelder and J. C. Cowan 

Methyl  9 -hydroxynonanoa te  w a s  p roduced  in essent ia l ly  quan t i t a t i ve  
yield by ozonolysis of soybean  methyl  es ters  in  a mixed  a lcohol :ac id  
solvent  sys tem followed by h y d r o g e n a t i o n  w i t h  a p l a t i n u m  catalyst .  
1-Hexanol ,  1-nonanol  and  1,3-propanediol  w e r e  also p roduced  but  in 
somewha t  lower  yields. W'ith alcohol alone as  solvent,  hyd rogena t i on  
wi th  nickel  g a v e  an  azelate ester  as the  m a j o r  by-product .  Nickel  
also fo rmed  complexes difficult to remove,  a n d  these  complexes 
catalyzed polycondensa t ion  of methyl  9 -hydroxynonanoa te  d u r i n g  dis- 
ti l lation. 

The  benefits of p a r t i c i p a t i n g  solvents  in  the  ozonolysis of unsa t -  
u r a t ed  fa t ty  esters,  p rev ious ly  de mons t r a t ed  for  p r e p a r a t i o n  of ai- 
dehydic  compounds ,  a re  equal ly applicable to hydroxyl ic  compounds .  
They  inc lude :  ( a )  mode ra t e  t e m p e r a t u r e s  for  both ozonolysis and  
hydrogena t ion ,  (b) no d e g r a d a t i o n  of carbon  cha ins  a n d  (c)  h i g h  
yields. 
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H Y D R O C A R B O N S  D E R I V E D  F R O M  A U T O X I D I Z E D  V E G E T A B L E  

OILS  T H R O U G H  T H E R M A L  S P L I T T I N G  
C. D. Evans, R. L. l lo~mann,  G. R. List and E. Selke 

Specific composi t ion and  type  of h y d r o c a r b o n  ind ica te  the  p resence  
of m a n y  i somer ic  hydrope rox ides  in  au toxid ized  oils. Eas i l y  recognizable  
hyd roca rbon  pa t t e rn s  a re  ob ta ined  f r o m  each species  of vege tab le  oih 
The  d i s t r ibu t ions  of the  hyd roca rbons  a re  in  a g r e e m e n t  wi th  r epor t ed  
l i t e ra tu re  va lues  of the  co r r e spond ing  a ldehydes  (of 1-carbon a tom 
g r e a t e r  cha in  l eng th )  f r o m  au tox ida t ion  of e i ther  specific oils or 
the i r  methyl  esters .  H y d r o c a r b o n  g a s  c h r o m a t o g r a m s  f r o m  di f ferent  
autoxidized vegetable  oils a n d  p u r e  methyl  es ters  will be presented ,  and  
the o r ig in  of s a t u r a t e d  and  u n s a t u r a t e d  h y d r o c a r b o n s  d i scussed  on tile 
bas i s  of s t r u c t u r e  o~ the  p r e c u r s o r  of f a t ty  acid.  
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9 . A M I N O N O N A N A M I D E ,  A P O L Y A M I D E  I N T E R M E D I A T E  FROM 

S O Y B E A N  OIL 
W. L. Kohlhase, E. H. Pryde and J, C. Cowan 

Although severa l  w - aminoa lka na mides  repor ted ly  polymerize  to polyy- 
amides ,  9 - a m i n o n o n a n a m i d e  has  not been. B y  three  di f ferent  reac t ion  
sequences we synthes ized  th is  n e w  amino  amide  f r o m  soybean oil. 
One  sequence involved ammonolys i s  of the  oil to f a t t y  amides ,  reduc-  
t i r e  ozonolysis of the  amides  to 8- formyloc tanamide ,  and  then  reduc-  
t i r e  a m i n a t i o n  of the  formyl  compound  to the  amino  amide .  Ano the r  
sequence involved r educ t ive  ozonolysis of the  oil to glyceryl  azelaalde- 
hydates ,  followed by convers ion  to the  amino  a m i d e  by  r educ t ive  
amin~t ion  a n d  s imul t aneous  ammonolys is .  The  t h i r d  compr i sed  t r ans -  
es ter i f icat ion of the  oil to lower alkyl esters,  r educ t ive  ozonolysis of 
tile es ters  to alkyl azelaaldehydates ,  and  then  r educ t ive  a m i n a t i o n  wi th  
ammonolys i s  (e i ther  s imul taneous ly  e r  s epa ra t e ly ) .  The  th i rd  rou te  
g a v e  a b i func t iona l  i n t e rmed ia t e  ( the alkyl aze laa ldehydate)  tha t  was  
more  easi ly pur i f ied  than  any  of the  others.  Al though  opt imiza t ion  
of reac t ion  va r i ab le s  was  not  c a r r i e d  out, the  m a x i m u m  overall  yield 
f r o m  soybean  oil was  about  4 0 %  of theory.  All three  sequences  
a p p e a r  capable of s igni f icant  yield impr oveme n t .  

9 - A m i n o n o n a n a m i d e  is a s t rongly  basic,  water-soluble,  w a x y  solid 
h a v i n g  a b road  mel t ing  range ,  due  in  p a r t  to faci le  absm'pt ion  of 
carbon dioxide and  to ol igomer  fo rma t ion .  The  a m i n o  amide  can be 
polymer ized;  a p r e l i m i n a r y  e xpe r imen t  g a v e  a po lyamide  wi th  a 
molecular  we igh t  of 5700.  Acid hydro lys i s  of the  amino  umide  g a v e  
9 -aminonano ic  acid, a more  read i ly  pur i f ied  compound  and  a k n o w n  
m o n o m e r  for  fiber g r a d e  nylon-9.  
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S E A R C H  FOR N E W  I N D U S T R I A L  O I L S .  XVI .  S E E D  O I L S  OF 

T H E  U M B E L L I F L O R A E  
F. R. Earle~ G. F. ,~pencer, R. Kleiman and I.  A. Wol~ 

Seed oils of the  o rde r  Umbell if lorae,  i nc lud ing  75 samples  f r o m  
the f ami ly  Ulnbel l i ferae and  5 samples  f r o m  the Aral iaceae ,  were  
analyzed for  f a t t y  acid  composi t ion by  gas- l iquid  c h r o m a t o g r a p h y  ( G L C )  
of the i r  methyl  esters .  The  charac te r i s t i c  f a t t y  acid  of the  order ,  
petrosel inie  acid, occur red  in  the  Umbel l i fe rae  in a m o u n t s  r a n g i n g  

�9 f r o m  33 to 8 5 %  w i t h  the  except ion of one tha t  conta ined  none.  I n  
the  Aral iaccae ,  the  content  w a s  f r o m  62 to 7 9 % .  The  other  m a j o r  
acids  were  pahni t ic ,  oleic and  linoleic acids, w i th  small  a m o u n t s  of 
hexadecenoic,  s tearic,  l inolenic and,  in some cases, C2o acids.  Fe t ro-  
selinic acid w a s  de t e rmined  by micro-scale  ozonolysis of the  Cls 
monenoic  es ters  and  subsequen t  GLC of the  ozonolysis p roducts .  
M a n y  of the  Umbel l i fe rae  seed l ipids conta ined  l a rge  a m o u n t s  of 
essent ia l  oils, bu t  the  da ta  r epor t ed  here  pe r t a i n  only to the  f a t ty  
acid  es ters  t h a t  e luted f r m n  the g a s  c h r o m a t o g r a p h .  The h igh  pro- 
p~r t ion  of pet rosel in ic  ac id  in some oils sugges t s  the i r  con t inued  
cons idera t ion  as  i ndus t r i a l  mate r ia l s .  
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I N D U S T R I A L  U S E S  F O R  H I G H - O L E I C  S A F F L O W E R  O IL  

M. J. Diamond and G. Fuller 

High-ole ic  safflower (UC-1) ,  recent ly  developed by  Knowles ,  pro- 
duces an  oil con t a in ing  a pp r ox ima te ly  8 0 %  oleic ac id  and  1 2 %  
]inoleic acid. The oil is a potent ia l  source  of i n d u s t r i a l  oleic acid, and  
fa t ty  acids  f r o m  the oil m a y  be used  w i thou t  f u r t h e r  s epa ra t i on  in 
some appl ica t ions  whe re  technica l  oleic acid  is n o w  used.  Oxida t ion  
of this  oil wi th  hyd rogen  peroxide  yields an  epoxidized oil iu  which 
convers ion  is h igh  and  the  p r oduc t  is less colored t h a n  other  epoxy 
oils. l~eaction w i t h  ozone followed by  r ednc t ive  c leavage  yields a 
l ight-colored to colorless a ldehyde oil. Ozone consmnpt ion  for  th i s  

( C o n t i n u e d  o n  p a g e  3 8 0 A )  
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oil prices above world levels so as to keep meal from going 
too high. This situation also provides an indirect support  
for other fats and oil prices. 

Under these circumstances it is possible to show a cor- 
relation between soybean meal production and price (Fig.  
4). The June edition of JAOCS carried this analysis. As 
price goes up so does production. And of course produc- 
tion is geared to demand because meal can be stored for 
only a short time. But when more meal is produced we 
also get more oil, and oil can be stored. For  this reason 
it is important  that users of oil should be keenly aware 
of what's going on in the meal market. 

In  Apr i l  and May soybean meal prices were sagging 
badly and many people were expecting them to go consider- 
ably lower, while soybean oil prices were high and expected 
to go higher. We reasoned that, based on Charts C and D, 
meal would go higher and oil would go down. This, as you 
know, is what happened. 

But what of the future? Can these two charts be useful 
for projections into crop year 1967-687 We think the 
answer is yes. The same basic supply, demand, and eco- 
nomic factors still apply.  The question is~ how much meal 
will be needed? We can expect fewer animals on feed. 
Farrowing intentions for this fall 's pig crop are off 3%. 
Cattle on feed will be down. Broiler hatchm T supply flocks 
are down. The cottonseed crop is not expected to be any 
larger than last year. We can expect more fish meal. More 
urea is likely at  prices less than this year due to improved 
production techniques. This seems to add up to less soy- 
bean meal demand and consequently lower prices, based 
on Chart 4. But with fewer animals and improved eco- 
nomic conditions by the end of 1967 we should have higher 
animal prices and higher feeding rates. So the prospect 
is for meal production and prices to average about the same 
as this season, which should result in little change in soy- 
bean oil prices. 

Now, what of the lard situation? F o r  production in 
the current season (October through September) we can 
use two billion pounds. This is derived from Fig. 5 which 
was constructed like Fig. 3 for soybean crush. The range 
of cumulative percentage through May of annual total is 
68% to 72%, a slightly wider range than for soybean crush. 
The current situation leads us to believe that through May 
70% of this year 's  total lard had been produced. 

The June 1 Pig Crop Report  indicates there were 9% 
more market hogs on farms than a year  ago in the 180 lb 
plus category. In  the 120 to 179 lb range there were only 
1% more. In  the 60 to 119 lb range there were 4% more, 
while below 60 lb there were 5% less. June hog marketings 
were up about 9%. This phase was completed in June. 
July to early August should drop back to only 1% over 
last year. This should be followed by a 4% higher rate 
through August and September. Then the indicated rate 
is lower for several months. As for  farrowings next De- 
cember to May, we will watch the hog-corn ratio this fall. 
There is a good correlation between this ratio and farrow- 
ing decisions (Fig. 6). Lard prices? They look steady to 
easier into July. Then some recovery this summer. A little 
easier in the fall. Then stronger. 

D A V I D  M .  B A R T H O L O M E W  

Commodity Analyst 
Merrill Lynch, Pierce, Fenner  & Smith, Inc. 

Fall Meetinoe Abstracts 
(Continued from page a66A) 

c leavage  is lower  t h a n  tha t  for  more  u n s a t u r a t e d  oil and  f ewer  
low molecular  w e i g h t  f r a g m e n t s  a r e  formed.  Othe r  appl ica t ions  
whe re  high-oleic safflower oil has  a potent ia l  economic a d v a n t a g e  will 
be discussed.  

- - 6 7 -  
I S O M E R I C  P H E N Y L S T E A R I C  A C I D S  A N D  R E L A T E D  

COMPOUN~DS. C O M P O S I T I O N  A N D  P A R T I A L  S E P A R A T I O N  
F. D.  ~mi th  an~ a .  J .  ~t~rton 

The  effect of va r i ab le s  such as a l u m i n u m  chloride ra t io  and  order  
of add i t ion  of r eac t an t s  w a s  explored in  the  Fr iede l -Cra f t s  react ion 
of benzene  wi th  oleic acid, oleyl alcohol and  oleonitrile. I n  each case 
the  p roduc t  was  a v i scous  oil wh ich  fai led to crystall ize.  

Gas- l iquid c h r o m a t o g r a p h y  of the  ke tone  f r ac t i on  obta ined by  
chromic  acid  ox ida t ion  showed  phenyls iea ron i t r i l e ,  pheny l s t ea r i c  acid,  
and  phenyloc tadecanol  w e r e  m i x t u r e s  of 11, 12 and  13 i somers  wi th  
the  benzene  r i n g  a t t acbed  a t  ca rbon  n u m b e r s  7 to 17, 6 to 17 and  
5 to 17 on the  a] iphat ic  cha in  resepect ively.  A pa r t i a l  resolut ion 
of the  oily reac t ion  p roduc t s  by ana ly t ica l  GLC showed a s imi l a r i t y  
in  composi t ion.  P a r t i a l  resolut ion by p r e p a r a t i v e  GLC effected isola- 
t ion of the  17-, 16- and. 15-phenyi  i somers  in  a p u r e  s ta te  f rom 
pheny l s t ea r i c  ac id ;  a n d  of the  17- and  16-phenyl  i somers  f r o m  phenyl-  
s t ea ron i t r i l e  a n d  phenyloctadeeanol .  

Repea t ed  low t e m p e r a t u r e  crys ta l l iza t ion f r o m  acetone sepa ra t ed  
the  17-phenyl  i somer  f r o m  pheny l s t ea r i c  acid, phenyloctadecanol ,  phenyl-  
octadecyl acetate,  and  phenyls tearoni t r i l e .  Because  of a h i g h e r  me l t ing  
po in t  ( 4 2 . 2 - 4 2 . 9 0  vs.  3 1 . 0 - 3 1 . 8 C )  low t e m p e r a t u r e  crys ta l l iza t ion of 
methyl  pheny l s t ea r a t e  g a v e  the  16-phenyl  r a t h e r  t h a n  the  17-phenyl  
i somer ,  
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C O R R E L A T I O N  OF F A T T Y  ACID S T R U C T U R E  W I T H  

P R E F E R E N T I A L  O R D E R  OF U R E A  C O M P L E X  F O R M A T I O N  
J. I~. I v e r son  and  lg. W .  W e i k  

The selective o rde r  in  which  methyl  es ters  of f a t t y  acids  fo rm u r e a  
complexes was  corre la ted  wi th  f a t t y  acid  s t ruc tu re .  Deta i led  in fo rma-  
t ion about  the  p re fe ren t i a l  o rder  in which  inclus ion compounds  a re  
fo rmed  w a s  ob ta ined  by f r a c t i o n a t i n g  complex oils (e.g., but ter ,  lano- 
lin, cod l iver  and  a specia]  p o l y u n s a t u r a t e d  f r ac t i on  of cod l iver  oil) .  
The  p re fe ren t i a l  o rde r  w a s  corre la ted  wi th  GLC re ten t ion  t imes  a n d  
the  detect ion of t r ace  a m o u n t s  of f a t ty  ac ids  ( < 0 . 1 % )  w a s  possible. 
U r e a  adduc t  va lves  ( U A V )  a re  proposed  as  a useful  m e a n s  of ex- 
p r e s s i n g  p re fe ren t i a l  o rder  at  the  fo rma t ion  of inclus ion cmnpounds .  
The  p re fe ren t i a l  o rder  can be used  to iden t i fy  s t r uc tu r a l  i somers  
of u n s a t u r a t e d  f a t t y  ac ids  a n d  ten ta t ive ly  ind ica te  the  p resence  of 
addi t iona l  m e m b e r s  of a honmlogous  ser ies  of compounds  such as 
m u l t i b r a n c h e d  i soprenoid  acids.  

- -  68A - -  
F A T T Y  ACID C O M P O S I T I O N  OF COD L I V E R  O I L  

D E T E R M I N E D  BY U R E A  F R A C T I O N A T I O N  A N D  M O D I F I E D  P T G C  
J.  L .  I v e r s o n  

Cod l iver  oil con ta ins  all odd and  even cha in  length  s a t u r a t e d  fa t ty  
ac ids  f r m n  C~ to C._,4 and  b r a n c h e d  cha in  iso and  anteiso ac ids  f r o m  
Cla to Ced. A ser ies  of m u l t i b r a n e h e d  acids  composed of a bas ic  sat- 
u r a t ed  i soprenoid  un i t  b e g i n n i n g  wi th  a C1~ member ,  i nc lud ing  the  
C2o m e m b e r  ( 3 ,7 ,11 ,154e t r ame thy l  hexadecano ic  ac id)  and  ex t end ing  
to a Ces m e m b e r  has  been found  toge the r  wi th  several  addi t iona l  
unident i f ied  s a t u r a t e d  components .  The  p resence  of m o n o u n s a t u r a t e d  
acids, i nc lud ing  posi t ional  i somers ,  f r o m  CI~ to Ces, and  p o l y u n s a t u r a t e d  
acids,  i n c l u d i n g  posi t ional  i somers ,  f r o m  Cls to C2s has  been confirmed.  
In addi t ion,  t r ace  a m o u n t s  of Ces, Ca0 a n d  Ca2 p o l y u n s a t u r a t e d  acids  
of u n d e t e r m i n e d  s t r u c t u r e  h a v e  been detected. 
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M O L E C U L A R  S I E V E S  A S  C A T A L Y S T S  F O R  CYCLIC 

F A T T Y  A C I D  F O R M A T I O N  
R.  A .  E i s enhauer  ~nd  lg. E .  Beal  

A method has  been developed for  producing" cyclic f a t ty  ac ids  by 
the  use  of molecular  s ieves to catalyze the react ion.  Prev ious ly ,  the  
t r i ene  sys tem of l inolenio acid  w a s  eyclized by  b e a t i n g  w i t h  excess 
alkal i  in  an  a p p r o p r i a t e  solvent.  To recover  the  cyclic f a t t y  acids,  
soaps  and  excess  alkal i  were  neut ra l ized  wi th  acid. Alkali  addi t ion  
a n d  subsequen t  neu t ra l i za t ion  are  e l imina ted  wi th  the  molecular  sieve 
p rocedure .  To conduct  the  react ion,  molecular  sieves,  l inseed f a t t y  
ac ids  and  dodecane  solvent  w e r e  hea ted  and  s t i r r ed  in an  autoclave.  
Such  reac t ion  va r i ab l e s  were  i nves t iga t ed  as type  of sieve, sieve- 
f a t t y  ac id  ra t io ,  solvent  ra t io ,  t e m p e r a t u r e  and  t ime. G L C  da ta  show 
tha t  cyclic f a t t y  ac ids  m a d e  by both methods  con ta in  the  same  i s o m e r s ;  
however ,  the  p r e d o m i n a n t  i somers  differ. The cyclic f a t t y  acids  
p roduced  by molecular  sieve ca ia lys t s  a re  s imi la r  to those f r o m  a 
the rma l  t r ea tmen t .  
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S T U D I E S  ON T H E  A U T O X I D A T I O N  OF H U M A N  S E R U M  

L I P O P R O T E 1 N S  U S I N G  U L T R A V I O L E T  S P E C T R O P H O T O M E T R Y  
W .  L.  _gobison and  Gary J.  Nelson 

Changes  in  the  u l t rav io le t  spec t ra  of pur i f ied  h u m a n  s e r u m  lipo- 
p ro te ins  isolated by u l t r a c e n t r i f u g a l  p rocedures  a re  a sens i t ive  m e a s u r e  
of au tox ida t ive  changes  in the  ] ipoprotein  molecule. The  ex ten t  of 
the  au tox ida t ive  changes  can be de t e rmined  quan t i t a t i ve ly  by  the  in- 
t ens i ty  of u l t rav io le t  absorp t ion  in  the  r eg ion  f r o m  250 to 350 ml*. 
I n  th is  s t udy  tota~ s e r u m  I ipoprotein  wi th  dens i ty  1.21 g m / m l ,  h igh  
dens i ty  l ipoprote ins  ( H D L a ) ,  a n d  a low dens i ty  t ipepro te in  f rac t ion ,  
Sf~ 9 were  isolated u l t r a c e n t r i f uga l l y  and  then  exposed to oxygen.  
The  ul t raviole t  spec t ra  w e r e  recorded at  v a r i o u s  in t e rva l s  up  to one 
week  a f t e r  the  in i t ia l  isolat ion.  I n  addi t ion,  solut ions of f a t ty  acid- 
f ree  bovine  s e rum a lbumin  ( B S A )  a n d  v a r i o u s  p u r e  f a t t y  a c i d s - -  
sa tu ra ted ,  monoene,  and. p o l y e n e s - - w e r e  exposed to oxygen  u s i n g  
the  same  condit ions.  BSA,  s a t u r a t e d  and  monoene  f a t t y  ac ids  showed 
little change  in the i r  u l t rav io le t  absorpt ion ,  b u t  the  spec t ra  of the  
p o l y u n s a t u r a t e d  f a t t y  acid u n d e r w e n t  changes  s imi la r  to those of 
the  l ipoprotein  samples .  W h e n  double sector  cells w e r e  used  wi th  
B S A  in one c o m p a r t m e n t  a n d  autoxid ized  p o l y u n s a t u r a t e d  fa t ty  acids  
in the  other,  the  spec t ra  of t he  autoxid ized  l ipoprote ins  could be 
app r ox ima te d .  Hence ,  i t  w a s  concluded tha t  the  changes  in  the  u l t ra-  
violet  spec t ra  of the  au toxid ized  l ipoprote ins  w e r e  due to the  au toxida-  
t ion of the  p o l y u n s a t u r a t e d  f a t t y  ac ids  in  the  molecule. U l t r acen t r i fu -  
gal  f lotat ion p a t t e r n s  on au toxid ized  l ipoprote ins  were  found  to be 
essent ia l ly  no rma l  despi te  gross  a l t e ra t ions  in the  u l t rav io le t  spec t ra  
of the  samples ,  and,  hence, a r e  a poor  c r i te r ion  for  the degree  of 
au tox ida t ion  of a l ipoprote in  sample.  
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Q U A N T I T A T I V E  D E T E R M I N A T I O N  OF G L Y C E R Y L  A L K - L - E N Y L  

A N D  A L K Y L - A L K E N Y L  E T H E R S  I N  N E U T R A L  A N D  
P H O S P H O L I F I D S  

Randa l l  W o o d  and  Fred  ~ n y d e r  

A q u a n t i t a t i v e  method  fo r  the s imu l t aneous  determination of 
glyceryl  alk-l-enyl and  alkyt-alkenyI e thers  is described.  Complete 
hydrogenolys i s  of carboxyla tc  a n d  phospha te  es ters  of neu t r a l  and  
phosphol ip ids  w a s  ach ieved  w i t h  l i th ium a l u m i n u m  hydr ide .  The  
hydrogenolys i s  p roduc t s  of the  glyceryl  e the r -con ta in ing  ]ipids, glyceryl  
alk-l-enyl and  alkyl-alkenyl  e thers  a n d  alcohols, were  ident i f ied by thin-  
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layer  c h r o m a t o g r a p h y  ( T L C ) ,  gas- l iquid  c h r o m a t o g r a p h y  ( G L C ) ,  and  
i n f r a r e d  spectroscopy.  The glyceryl  alk-l-enyl and  alkyl-alkenyl  e thers  
w e r e  quan t i t a t ed  by  T L C  photodens i tomet ry .  The  specif ici ty of this  meth- 
od can  also be extended w h e n  used  in  een iunc t i on  w i t h  GLC,  ion- 
cmnplex ing  TLC,  zonal scanning' ,  and  a u t o r a d i o g r a p h y  to s t u d y  com- 
posit ion,  i somer ic  form,  and  the  b iosynthes is  of glyceryl  e thers  in  
neu t r a l  a n d  phosphol ipids .  

The  pe r cen t age  of glyceryl  alk-l-enyl and  alkyl-alkenyl  e thers  in both 
the  neu t r a l  and  phosphol ip ids  of v a r i o u s  r a t  t i s sues  was  de te rmined  
by the  descr ibed method.  Glyceryl  e ther  g lycer ides  of v a r i o u s  t i s sues  
r ep resen t  0 . 3 - 1 . 2 %  of the  total neu t r a l  l ipids,  w h e r e a s  the  glyceryl  
e ther  phospha t ides  of b ra in ,  hear t ,  m a r r o w ,  muscle,  and  spleen repre-  
sent  4 . 5 - 1 2 . 0 %  of the i r  total phophol ipids .  H i g h e r  concen t ra t ions  of 
g lyceryl  alkyl-alkenyl  t h a n  of alk-l-enyl e thers  w e r e  found  in the  ne u t r a l  
l ipids,  whe rea s  tile glyceryl  alk-l-enyl e thers  were  found  to predom-  
ina te  in the phospholipids, 
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T H E  S U B C E L L U L A R  D I S T R I B U T I O N  A N D  M E T A B O L I S M  O F  

G L Y C E R Y L  E T H E R  D I E S T E R S  I N  E H R L I C H  A S C I T E S  C E L L S  
Fred Snyder and Randall Wood 

Total  l ipids  f r o m  ]~hrlich asci tes  c a r c i n o m a  cells conta in  app rox ima te ly  
2 %  glyceryl  e ther  dieseters .  C a r c i n o m a  cells w e r e  d i s rup ted  in  a 
F r e n c h  p r e s s u r e  cell, and  subcel luIar  f r ac t i ous  w e r e  examined  for  
glyceryl  e ther  d ies ter  and  t r i g lyce r ide  content  by  t h i n d a y e r  chro- 
m a t o g r a p h y  and  gasd iqu id  ch roma tog raphy .  The h ighes t  p ropor t ion  
of the  neu t r a l  l ip id-ethers  w a s  found  in the  mi tochondr i a  and  the  
least  a m o u n t  in the  microsomes .  Af t e r  the  mice  hearing" the  t u m o r  
w e r e  g iven  5 dai ly  in jec t ions  of palmitic-l-14C acid, only the  mito- 
chondr ia l  f r ac t ion  had  a s ign i f ican t  p e a k  of r a d i o a c t i v i t y  in  the  
glyceryl  e ther  d ies ters  as  detected by  zonal 1~C profile scans.  

The  phosphol ipid  composi t ion of in tac t  Ehr l i eh  asci tes  cells and  
subcel lular  f rac t ions ,  i nc lud ing  the i r  alkyl a lkenyl  and  alk-1 enyl con- 
tent ,  will also be repor ted.  
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A N  I M P R O V E D  M E T H O D  F O R  T H E  P R E P A R A T I O N  O F  C Y C L I C  

A C E T A L  D E R I V A T I V E S  F R O M  P L A S M A L O G E N S  
Grace Y. Sun  and L. A. Horrocks 

The cyclic acetal  de r iva t ives  of alk-l-enyl e thers  ( V e n k a t a  Rap,  
R a m a c h a n d r a n ,  and  Cornwell,  g. L ip id  Res.,  in  p ress )  have  severa l  
a d v a n t a g e s  for  ana lys i s  by g a s  e l~romatography w h e n  cmupa red  w i t h  
the  d imethyl  acetal  der iva t ives ,  bu t  the  method  r e c o m m e n d e d  by 
V e n k a t a  l~ao et al. fo r  cyclic acetals  r equ i re s  more  t ime  and  equip- 
m e a t  t h a n  t h a t  r e q u i r e d  for  t he  p r e p a r a t i o n  of d imethyl  acetals.  The  
fol lowing mic ro -p rocedure  h a s  been developed for  the  p r e p a r a t i o n  of 
cyclic acetal  d e r i v a t i v e s :  F]ace  a l ipid sample  h a v i n g  an  alk-l-enyl 
e ther  content  of 5 - 2 0  /J, moles, 1 ,3-propanedioI  (0 .05 ml ) ,  p-toluene- 
sul fonie  acid  ( 2 - 5  rag ) ,  a n d  chloroform (5 ml) in a cul ture  tube  
sealed wi th  a Teflon-l ined sc rew cap and  keep  a t  90C for  2 hr .  T a k e  
to d r y n e s s  a n d  ex t r ac t  w i th  hexane .  P u r i f y  the  hexane  ex t r ac t  by  
p r e p a r a t i v e  th in  layer  ch roma tog rap l ly  w i t h  toluene development .  The  
d imethyl  acetals.  The  fol lowing m i c r o m o n - I K - w i t h p m e S H R D L U C M  
re s i d ue  not  ex t rac ted  by  hexane  is sui table  for  the  p r e p a r a t i o n  of 
f a t t y  acid  methyl  esters .  No di f ferences  in cmnposi t ions  of the  cyclic 
acetal  and  the d imethyl  acetal  de r iva t i ve s  were  found  for  beef  h e a r t  
leci thin and  mouse  b r a i n  phosphol ipids .  The p r e sen t  method for  the 
p r e p a r a t i o n  of cyclic acetal  de r iva t ives  is convenient ,  r equ i re s  only 
small  quan t i t i e s  of phosphoglycer ides ,  p roduces  a de r iva t ive  tha t  is  
more  stable t h a n  the  dimethyl  acetals,  and  is r ecommended  for  the  
d e t e r m i n a t i o n  of the  alk-l-enyl e ther  composi t ion of p lasmalogens .  
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C H A R A C T E R I Z A T I O N  O F  S I A L Y L G A L A C T O S Y L C E R A M I D E  ( S G C )  

F R O M  H U M A N  B R A I N  
Bader Sictd~qu~ and R. H. MeCluer 

K u h n  a n d  W i e g a n d t  (Z. N a t u r f o r s c h g .  19b, 256, 1964)  r epor t ed  
the  isolat ion of b r a i n  gang l ios ide  which  yielded 3'  n e u r a m i ~ $ l  galae- 
tose fol lowing ozone deg rada t ion .  T h u s  in  th is  gangl ios ide ,  sph ingos ine  
is d i rect ly  l inked  to galactose,  whe rea s  in  other  gangl ios ides  sphingo-  
s ine is l inked  to glucose (R.  K u h n  a n d  H .  ~Viegandt,  Chem. B e t .  96, 
866, 1 9 6 3 ) .  S ince  the  f a t ty  ac id  and  sph ingos ine  composi t ion of b r a i n  
gangl ios ides  and  cerebros ides  a re  clearly dist inct ,  examina t i on  of the  
sph ingos ine  and  f a t t y  acid  composi t ion of SGC should cont r ibu te  to an  
u n d e r s t a n d i n g  of i ts  metabol ic  re la t ionships .  

Mixed  gangl ios ides  were  p r e p a r e d  as  p rev ious ly  repor ted  (K.  Sam- 
b a s i v a r a o  a n d  R.  H .  McCluer,  J .  L ip id  Res.  5, 103, 1964) .  SGC w a s  
f u r t h e r  pur i f ied  on silicic ac id  columns.  T L C  of SGC g a v e  one 
resorcinol-posi t ive  spot  in  f o u r  d i f ferent  solvent  sys tems.  T r e a t m e n t  
of th is  gangl ios ide  w i t h  n e u r a m i n i d a s e  g a v e  ga lac tosy lce ramide  and  
N-ace ty lneu r am in i c  ac id  ( N A N A ) .  Ga lac tosy lce ramide  was  ident i f ied 
by bora te  T L C  method  of K e a n  ( J .  L i p i d  Res.  7, 449, 1966) .  

Q u an t i t a t i ve  mo la r  ra t io  of total hexose, NANA,  and  sph ingos ine  
was  1 : 1 : 1 .  Qua l i t a t i ve  ana lys i s  of sph ingos ine  was  de t e rmined  by 
gas- l iquid  c h r o m a t o g r a p h y .  Cls sp ingos iue  a n d  C2o sphingos ine ,  p r e se n t  
in rough ly  equal  amounts ,  w e r e  the  m~jo r  componen t s ;  small  a m o u n t s  
of d ihyd rosph ingos ine  and  C-~o d ihyd rosph ingos ine  w e r e  also found .  
Idydroxy  a n d  n o n h y d r o x y  f a t t y  ac ids  were  s e p a r a t e d  by  T L C  and  
then analyzed by  OLC.  N o n h y d r o x y  f a t t y  acids  found  were  16 :0 ,  18 :0 ,  
1 8 : 1 .  } I y d r o x y  f a t t y  acids  found  were  C~o, C22, C~s, C.-4, C25. 

I n  conclusion,  the  sph ingos ine  composi t ion of SGC w a s  the  same  
as  found  in gangl ios ides ,  w h e r e a s  the  f a t t y  acid  composi t ion w a s  
different .  The  h y d r o x y  f a t t y  acid  composi t ion of SGC w a s  s imi l a r  to 
tha t  f ound  in cerebros ide  (ga lac tosy lce ramide ) .  
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L I P I D S  O F  T H E  P R E P U T I A L  G L A N D  O F  T I l E  M O U S E  

Gall Sansone and J. G. Hamilton 

The mouse  p repu t i a l  g l and  is a bi la teral ly  symmet r ica l ,  subcu- 
t aneous  o rgan  located on each side of the mid l ine  j u s t  supe r io r  to 
the  symphys i s  pubis .  The  g land  con ta ins  l a rge  a m o u n t s  of l ipid 
i n c l u d i n g  w a x  esters,  neu t r a l  p lasmalogens ,  glyeeryl  e ther  diesters ,  
t r ig lycer ides ,  phospha t idy l  e thano lamine  ( P C ) ,  phospha t idy l  choline 
( P C ) ,  and  P]~ a n d  :PC p lasmalogens .  F r a c t i o n s  con t a in ing  neu t r a l  
plasnmlogens,  d iacylglyceryl  e thers  and  acyl dialkyl  glyceryl  e thers  
were  isolated by  th in  layer  ch roma tog raphy .  Saponi f ica t ion  of the  
diaclyglycery]  e thers  and  ana lyses  of the  glyyeeryl  e ther  a n d  fa t ty  acid  
methyl  es ters  were  pe r fo rmed .  The  glycerl  e thers  w e r e  p r e d o m i n a n t l y  
chimyI  and  shor te r  cha in  ethers ,  The  methyl  es ters  were  m a i n l y  
myr i s t i e ,  pa lmi t i c  palmitole ie  and  oleic. The  acyl  d ia lkylglyceryl  e thers  
were  saponif ied  and  the  methyl  es ters  of the  f a t t y  ac ids  ob ta ined  w e r e  
ident i f ied by gas  ch r oma tog raphy .  Th i s  f r ac t i on  conta ined  palmit ic ,  
s tear ic ,  oleic and  l inoIeie acids.  

A f r ac t i on  f r o m  th in  layer  c h r o m a t o g r a m s  c o r r e spond ing  to w a x  
esters  a n d  cholesterol es ters  w a s  saponif ied.  Th i s  yie lded f a t t y  acids,  
f a t t y  alcohols and  a non-saponif iabIe  f rac t ion .  U p o n  analys is ,  the  
non-saponif iable  f r a c t i o n  appea red  to conta in  long  cha in  t r i a lky l  
glyceryl  ethers .  

Ana lys i s  of the  neu t r a l  p l a smalogens  f r ac t ion  w a s  p e r f o r m e d  by  
c leav ing  the  v iny l  e ther  g roup .  The  r e s u l t a n t  a ldehydes  w e r e  reduced  
to alcohols and  the  ace ta tes  of the  alcohols were  gas  ch roma tog raphed .  
The alcoho]s w e r e  p r i m a r i l y  cetyl and  myr is ty l .  The  methyl  es ters  of 
the  f a t t y  ac ids  ob ta ined  f r m n  the  ne u t r a l  p l a sma logens  w e r e  myr i s t i c ,  
palmit ic ,  s tearic,  oleic and  linoleic. 

The  mouse  p repu t i a l  g l and  is an  excellent source  of glyceryI  ethers,  
neu t r a l  p l a sma logens  and  w a x  esters .  I t  con ta ins  re la t ive ly  h igh  
concen t ra t ions  of acyl dialkyl  glyceryl  e thers  and  is the  only source  
as  yet  r epor t ed  of t en ta t ive ly  ident i f ied  t r ia lkylglyceryI  e thers .  

- -  76  - -  
S O M E  E F F E C T S  O N  F A T T Y  A C I D S  I N D U C E D  B Y  E X E R C I S E  
J. B. Sr~ddler, H. M. Krueger, I. J. Tinsley and R. R. Lowry  

Coho sa lmon w e r e  t aken  f r o m  the r i v e r  and  m a i n t a i n e d  in  the  
l abo ra to ry  for  an  a v e r a g e  of 16 days  on an  ad l ib i tum diet  of tubif ic id  
worms .  The  total l ipids  were  ex t rac ted  and  the  f a t t y  acids  w e r e  
detected by gas- l iquid  c h r oma tog r aphy .  The  change  in f a t t y  acid  com- 
posi t ion w a s  observed w h e n  88 sahnon w e r e  forced to s w i m  a g a i n s t  
a cons tan t  w a t e r  velocity for  a m a x i m u m  of 24 h r  or un t i l  they  fai led 
and  re la ted  to the  f a t t y  acid  composi t ion of 32 control  sa lmon.  At  
the  w a t e r  velocity of 59 era /see ,  the  a v e r a g e  s w i m m i n g  t ime  for  
the  38 salmon placed to s w i m  w a s  398 min .  

The  a v e r a g e  length  for  control  sa lmon w a s  8.06 em and  the  a v e r a g e  
length for  s w i m m i n g  sa lmon  w a s  7.90 era. The  a v e r a g e  w e i g h t  loss 
for  sa lmon s w i m m i n g  at  59 c m / s e c  w a s  480 mg, and  the  a v e r a g e  f a t t y  
acid  loss was  11.5 mg.  An a l te ra t ion  in the  re la t ive  a m o u n t s  of 
i n d i v i d u a l  f a t t y  ac ids  p r e s e n t  a ccompan ied  the  total  f a t t y  acid  loss. 
The  total loss in s a t u r a t e d  f a t t y  acids  w a s  1.9 m g  or 1 8 %  of the  
total  f a t t y  acid  loss for  s w i m m i n g  salmon.  Three  monene  f a t t y  ac ids  
accounted  for  7 . 4 %  of the  loss whi le  one hexe~e  ac id  w i t h  22 ca rbons  
accounted  for  2 4 %  of the  total  loss. 

I n  control  sa lmon s a t u r a t e d  f a t t y  ac ids  r ep resen ted  2 7 %  of the  
total f a t t y  acids  whi le  the  dec rease  in  s a t u r a t e d  f a t t y  acids  for  
s w i m m i n g  sa lmon r ep resen ted  1 8 %  of the  total f a t t y  acid  loss. This  
re la t ionsh ip  sugges t s  tha t  sa lmon s w i m m i n g  for  shor te r  d i s tances  at  
h igh  velocit ies p re fe ren t i a l ly  metabolize a h i g h e r  pe r cen t age  of un-  
s a t u r a t e d  fa t ty  acids.  

- -  7 7 - -  
T H E  I N F L U E N C E  O F  w6 F A T T Y  A C I D S  O N  T H E  C O M P O S I T I O N  

O F  T H E  w3 G R O U P  O F  F A T T Y  A C I D S  I N  T H E  L I P I D S  
O F  T H E  C O H O  S A L M O N  

I. J. Tinsley, J. B. Sadler, R. R. Lowry  and H. M. Krueger 

The  reTation be%veen the  p ropor t ion  of w6 fa t ty  ac ids  in  t he  total  
] ipids a n d  the  composi t ion of the  w3 f a t t y  ac ids  has  been s tud ied  in  
a g r o u p  of juven i l e  sa lmon.  P r o d u c t / p r e c u r s o r  r a t i o s  of f a t t y  acids  
of the  w3 sequence  w e r e  plotted as a func t i on  of the  p ropor t ion  of an  
w6 f a t t y  acid  in  the  total  l ipid. S ta t i s t ica l ly  s ign i f i can t  cor re la t ions  
were  observed be tween  the  18 :2 ,w6  level and  the  18 :4 ,0 )3 /18 :3 ,w3  
and  2 0 : 5 , w 3 / 1 8 : 4 , w 3  rat ios .  The  f i rs t  corre la t ion sugges t s  a com- 
pet i t ive  in t e rac t ion  be tween  18:2 ,w6 a n d  18:3 ,w3 in the synthes i s  of 
p o l y u n s a t u r a t e d  f a t t y  ac ids  s ince an  inc rease  in the  p ropor t ion  of 
18 :2 ,w6  w a s  associa ted  wi th  a decrease  in  the  1 8 : 4 , w 3 / 1 8 : 3 , w 3  
rat io .  I n  con t ras t  an  inc rease  in  the  p ropor t ion  of 18:2, to6 w a s  
corre la ted  wi th  an  inc rease  in  the  2 0 : 5 , w 2 / 1 8 : 4 , w 3  rat io .  Th i s  corre- 
la t ion m i g h t  be expla ined  by  a h i g h e r  degree  of convers ion  of 18 :4 ,w3 
to 20 :5 ,w3  when  smal ler  quan t i t i e s  of the  f o r m e r  a re  avai lable  as a 
resu l t  of the  inh ib i t ion  of the  18 :3 ,w3-18 :4 ,w3  t r a n s f o r m a t i o n  by 
18:2 ,w6.  The subsequent  t r a n s f o r m a t i o n s  of 20 :5 ,w3 to 22 :5 ,w3 a n d  
22 :6 ,w3  w e r e  not inf luenced by the  p ropor t ions  of w6 acids  present .  
These  re la t ionsh ips  will be in t e rp re t ed  w i t h  r e fe rence  to a model sys- 
t em which  s imula tes  the type of compet i t ive  in t e rac t ions  which  a re  
a p p a r e n t l y  in  the  sahnon as well as the  ra t .  
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A C E T O A C E T A T E  M E T A B O L I S M  I N  R A T S  O N  

" K E T O G E N I C "  D I E T S  
Li Hsin Chang and~ Jacqueline D,apont 

Y o u n g  adul t  female  r a t s  were  fed  nu t r i t i ona l ly  adequa te  diets  as 
fol lows:  a)  h igh  ca rbohydra t e  ( 2 %  corn o i l ) ;  b)  one-half  of ad  l ib i tum 
consumpt ion  of a ) ;  c) h i g h  beef  tal low (no c a r b o h y d r a t e ) ;  d)  h igh  
corn oil (no c a r b o h y d r a t e ) .  At  the  end  of 2 weeks  each r a t  w a s  
g iven  an  i n t r a pe r i t one a l  in jec t ion  of ethyl acetoaceta te-3~C.  The  
an ima l  w a s  placed in a r e s p i r a t i o n  c ha mbe r  and  expi red  COo collected 
for  3 hours .  The  r a t  w a s  then  anes the t ized  w i t h  Na-pentobarb i ta l  
and  a blood sample  and  the  l iver  removed.  S e r u m  w a s  ana lyzed  
immedia te ly  for  acetoacetate .  S e r u m  and  l iver  w e r e  f rozen  a n d  la te r  
analyzed for  total  l ipid a n d  cholesterol and  14C in those f rac t ions .  

R a t s  fed  one-half  calor ies  ( g r o u p  b)  or  beef  ta l low ( g r o u p  e) h a d  
s ign i f ican t ly  g r a t e r  s e r u m  aee toace ta te  t h a n  controls  ( g r o u p  a ) .  
~ a t s  fed h i g h  corn oil h a d  s e r u m  acetoacett~te concen t ra t ion  s imi l a r  
to controls.  The re  w a s  no di f ference  a m o n g  g r o u p s  in  r a t e  of oxida-  
t ion of l~C-acetoacetate.  I n c o r p o r a t i o n  of 14C-acetoacetate in to  cho- 
lesterol w a s  less in  beef  tal low a n d  corn oil r a t s  t h a n  in  control  
and  half-calor ie  g r o u p s ;  the  la t te r  2 were  equal  to each other.  In -  
corpora t ion  of label in to  total  l ip id  w a s  one-four th  as g r e a t  in  half- 
calorie r a t s  as in  controls  a n d  only about  one-tenth as  g r ea t  in  h igh  
beef tal low a n d  h igh  corn oil g r o u p s  as  in  controls.  

P r e v i o u s  expe r imen t s  u s i n g  x~C-acetate as  a t r a c e r  h a v e  shown 
s t imula t ion  of 14C incorporahion into cholesterol by h i g h  corn oil 
diets.  I t  t h u s  a p p e a r s  tha t  w h a t e v e r  the  m e c h a n i s m  for  s t imulus  
of cholesterol syn thes i s  f r o m  acetate  by corn oil, i t  i s  not  opera t ive  
for  syn thees i s  f r o m  acetoacetate .  I t  is also ev iden t  f r o m  th i s  exper imen t  
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tha t  a h igh  corn oil diet  does not  exert a ketogenic effect on the 
female r a t  as does high beef tallow. 
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T H E  I N F L U E N C E  OF V A R I O U S  S U R E A C T A N T S  O N  T H E  

A N T I M I C R O B I A L  A C T I V I T Y  OF B R O M S A L A N S  A N D  O T H E R  
R I N G - H A L O G E N A T E D  S U B S T A N C E S  

N. M. Molnar  

Test methods used in  the assessment of ac t iv i ty  are discussed, u t i l i z ing  
the g rad ien t  plate  d i lu t ion  technique for  screening work  and skin 
and  finger i m p r i n t  studies to show residence in  skin. Also given 
are extract ion s tudies  in  fabr ic  to demonstra te  the subs t an t iv i ty  to 
fabric.  

The va r ious  c]asses of su r fac tan t s  s tudied  are anionics, such as 
soap and  sodium salt  of dodecyl benzene sulfonic acid and dibasic 
sulfosuccinate  one-half esters (csterified wi th  a hydroxy acid a m i d e ) ;  
nonionics such as tr idodecyloxypoly (ethyleneoxy) ethanol  and nonyl  
phenoxy poly (ethyleneoxy) e thanol ;  amphoter~cs such as imidazol in ium 
sur fac tan t s  and  subs t i tu ted  imidazol ine such as 1-hydroxy-ethyl-2- 
alkyl imidaze l ine ;  and cationics such as cetyl t r imethyl  ammonium 
bromide and benzalkonium chloride. 

The da ta  thus  obtained may be ut i l ized for fo rmula t ion  of fabr ic  
softeners, and the tests employed aid in the selection of the proper  
su r fac tan t  for  textile and  skin applicat ions.  
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N E W  T E R T I A R Y  A M I N E  B A S E D  S U R F A C E  A C T I V E  P O L Y M E R S  

I .  R .  S c h m o l k a  and  R .  K .  ~eiz inger  

There has  been a g rowing  in teres t  in  new nontoxic ni t rogen-  
con ta in ing  surface  act ive agents  for  use in  cosmetic appl icat ions.  
A n  inves t iga t ion  was carr ied out  in to  the synthesis  of high molecular  
weight  block polymers of ethylene and propylene oxides which are 
der ived from hydrophobes h igher  in  molecular  we igh t  than  have  been 
p repared  previously.  Us ing  polyoxypropylene glycol adducts  of ethylene 
diamine,  r a n g i n g  in  molecular weight  f rom 4750 up to 6750, surface 
active polymers wi th  molecular  weights  r a n g i n g  from 5600 up  to 
30,000 were synthesized. 

The toxicological propert ies  of some of these new nonionics  indica ted  
tha t  they would  be nontoxic when used in  contact  wi th  the skin and 
scalp. Their  typica l  physical  propert ies,  such as wett ing,  emulsi fying,  
foaming,  and th ickening,  are reported. A var ie ty  of cosmetic special- 
t ies have  been prepared.  Fo rmula t ions  are presented based upon 
these new nonionic  surface active polymers which i l lus t ra te  thei r  
versa t i l i ty  when used in  products  as diverse  as a f loat ing bath oil, 
an  an t i pe r sp i r an t  gel, a cold cream, and a sun screen cream. 
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M E T H Y L  G L U C O S I D E  E S T E R S  I N  C O S M E T I C S  

O. JE. L i b m a n  and  H o w a r d  P a c k e r  

A series of methyl  glucoside esters (mono, di and  t r i )  were pre- 
pa red  us ing  oleic, stearic, and laur ic  acids. 

Poloxyethylene der iva t ives  of methyl glucoside esters u s ing  different  
mole ra t ios  of ethylene oxide were also prepared  for a cosmetic tes t ing  
program.  

The calculated H L B  va lues  of the methyl glucoside monoesters  were 
h igher  t han  those of corresponding sorbi tan  monoesters.  The calculated 
H L B  values  of the 10 mole polyoxyethylene methyl  glncoside mono- 
esters were lower, and those of the 20 mole polyoxyethylene mono- 
esters were h igher  than  the H L B  values of the cor responding  poly- 
sorbates (20 mole polyoxyethylene sorbi tan monoesters) .  

Cosmetic type emulsions,  lot ions and o in tment  bases were prepared  
wi th  lyoph i le /hydroph i le  emulsion pairs .  A comparison was  made be- 
tween fo rmula t ions  based on emulsion pa i r s  based on sorbi tan  es te rs /  
poly-sorbate pa i r s  and methyl glueoside esters/polyoxyethy]ene methyl 
glueoside ester pairs .  The ra t io  of lyoph i l e /hydroph i l e  were ad jus ted  
for  the methyl  glucoside emulsifier  pa i r  to approximate  the  H L B  
va lues  of the sorb i tan  emulsifier  pai r .  

Stable lot ion and o in tment  emulsions were obtainable from the 
methyl glucoside emulsifier pairs .  
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F A T T Y  G L Y C O L S  A N D  I S O S T E A R Y L  A L C O H O L  AS 

L I P S T I C K  C O M P O N E N T S  
R.  R .  E g a n  and  B .  J.  H e , m a n  

Castor oil and  oleyl alcohol have  long been the basic r a w  mater ia ls  
used in  l ips t icks  because of the i r  solvent power  for  the halogenated 
fluorescein dyes. They have  the d i sadvan tages  of being unsa tu r a t ed  
and  subject  to rancidi ty ,  and immiscible wi th  waxy mater ia ls  which 
mus t  be added to them to produce a solid. 

A new series of fa t ty  glycols and  l iqu id  sa tu ra ted  isostearyl  alcohol 
can follow fo rmula t ion  of nonoxidizing,  h igh-s t ra in  l ips t ick bases. 
The fa t ty  glycols, both in  in t e rna l  and  t e rmina l  forms, h a v i n g  chain 
lengths  f rom Clx to C2o, have  been studied.  They are all excellent 
solvents for  ha logenated  fluoreseeins, are nontoxic,  colorless and vir-  
tua l ly  tasteless and water-insoluble.  They can be used to produce 
l ips t ick bases wi th  a wide range  of physical  propert ies.  The C~1-~4 in- 
t e rna l  glycol can be used by itself  as a l ipst ick.  
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R E D U C E D  L A N O L I N S :  T H E  S Y N T H E S I S ,  P R O P E R T I E S  

A N D  COSMETIC A P P L I C A T I O N S  
F. P.  Siegel, Theodore K r i t c h e v s k y  and  S.  T. Goode 

Reduced lanol in  was prepared  by one of two rou tes :  1) h igh  pres- 
sure catalytic hydrogenolysis  and 2) sodium reduct ion.  

The chemical and physical  proper t ies  of the two reduced lanol ins  
will  be discussed. 

A number  of cosmetic fo rmula t ions  were prepared  to emnpare the 
proper t ies  of the two reduced lanolins.  
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P R O T E I N S - - S O M E  N E W  S T U D I E S  

R.  R .  Risso 
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S O M E  S P E C I A L  S A F E T Y  P R O B L E M S  I N  P L A N T S  

O U T S I D E  T H E  U S  
Lee  W a t k i n s  
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S A F E T Y  P R O B L E M S  I N  O P E R A T I N G  D T  M A C H I N E S  

H.  James  
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A R E V I E W  OF O P E R A T I N G  R U L E S  R E L A T I N G  TO 

E X T R A C T I O N  P L A N T  S A F E T Y  
W .  Pearson  
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S E L E C T I V E  H Y D R O G E N A T I O N  OF C Y C L O P R O P E N O I D S  I N  

C O T T O N S E E D  OIL 
J. 1 ). Hu tch ins ,  A.  Z. Ullman and  L.  t t .  Going 

A new process has been developed in  which the cyclopropenoid 
groups  in cottonseed oil can be selectively and cont inuously  hydroge- 
nated under  mild conditions.  This  process utilizes nickel  in  a fixed 
bed reactor, thereby e l imina t ing  the expensive f i l t rat ion commonly 
associated wi th  s lur ry  reactors. 

I n  pilot  p lan t  runs  at  essentially atmospheric  pressure,  and tempera- 
tures  from 150F to 315F,  I t a lphen-nega t ive  oils (oils which do not  
give a posi t ive response to the Ha lphcn  test ;  est imated cycl0propenoid 
concentrat ion is less than  0 . 0 1 % )  were produce~ in as short  a con- 
tact  t ime as 2 minutes .  Li t t le  or no hydrogenat ion  or isomerizat ion 
of normal  fa t ty  acids occurred d u r i n g  the process. 

Catalyst  half-life ( 5 0 %  reduct ion  in  in i t ia l  ac t iv i ty)  for one com- 
mercial  nickel catalyst  has been est imated at 60,000 lb oil hydroge- 
n a t e d / l b  catalyst. 

Kinet ic  data  and reactor  scale-up will  be presented.  
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A U T O X I D A T I O N  OF M O N O L A Y E R S  O F  L I N O L E I C  ACID 

O N  S I L I C A  GEL 
W .  L.  Por ter ,  A.. S.  Hen ick ,  S.  R .  Cunnold,  M.  A.  S h a r k e y  

and  S. W a r r l n g t o n  

To approximate  in  a model system the au toxida t ion  of monomolecu- 
lar  layers of l ipide on the cell surfaces of freeze-dried foods, the 
au toxida t ion  of presumed monolayers of linoleic acid adsorbed from 
solut ion onto silica gel has been s tudied as a func t ion  of t ime and  
toeopherol content. The method of H o n n  ( J A O C S  28, 129, 1951)  was  
used, modified by the subs t i tu t ion  of Iinoleic acid for  soybean oil, 
the addi t ion  of anti-oxidants,  and the use of gas chromatography to 
follmv oxygen d isappearance  at 80C. 

I t  was found tha t  adsorpt ion of linoleic acid onto silica gel f rom pe- 
t ro leum ether solut ion conforms to a L a n g m u i r  isotherm, i nd i ca t ing  the 
format ion  of a s ta t is t ical  monolayer.  Confirming" H o n n ' s  f inding with 
soybean oil, i t  was found tha t  the most  rap id  uptake of oxygen occurred 
at  a linoleic ac id / s i l i ca  ra t io  close to tha t  for the s ta t is t ical  monolayer.  

W i t h o u t  inc luded anti-oxidant ,  oxidat ion at  a l inear  ra te  com- 
mences wi thou t  observable induc t ion  period. Time to consumpt ion  
of one-half mole of oxygen per  mole of linoleic acid is about  30 rain, 
d u r i n g  which the rate  remains  l inear .  I f  very  small  amounts  of 
tocopherol are inc luded in  the layer, v i r tna l ly  no oxygen up take  mea- 
surable in this  system occurs d u r i n g  an induc t ion  per iod whose 
length is approximate ly  propor t iona l  to tocopherol content. The in- 
flection poin t  at the commencement of r ap id  oxidat ion is very  sha rp ;  
the ensu ing  l inear  oxidat ion rate  approximates  tha t  of the unprotec ted  
acid. 

The induc t ion  per iod of linoleic acid wi th  the same tocopherol 
content is as much as 1 0 0 %  longer  when exposed in  monolayer than  
in  a bulk form. However,  the rate  af ter  commencement of r ap id  
oxidat ion is 8 to 10 t imes greater  in the monolayer.  

In  the same system, buty la ted  hydroxytoluene ( B H T )  merely 
reduces the rate  wi thou t  p roduc ing  an induc t ion  period. I t  was shown 
experimental ly  tha t  :BHT is competi t ively desorbed from the monolayer 
by l inoleic acid and  apparen t ly  super imposed upon i t  if  the solvent  
is totally evaporated.  

In s tudies  u s ing  mixtures  of si l icas con ta in ing  l inoleie acid wi th  
and  wi thou t  tocopherol, i t  was shown tha t  there  is  l i t t le  evidence for  
inter-par t ic le  diffusional  t r ans fe r  of tocopherol at  8OC. I t  would appear  
therefore, tha t  in spite of reduced ,nobility, tocopherol *nay give pro- 
tection over considerable distances aga ins t  au tox ida t ion  of linoleie acid 
in  a monolayer adsorbed on silica. 

90 
T H E  COLOR P R O B L E M  I N  E X P E R I M E N T A L  V A R I E T I E S  

OF S A F F L O W E R  
H.  J. B u r k h a r d t  

The dark  color found  in  commercially extracted oils f rom two new 
th in-hul l  safflower var ie t ies  is formed from a colorless precursor .  This  
precursor  is extracted into the oil f rom the kernel  por t ion  of the seed 
with hot hexane. I t  condenses to a da rk  p igment  if  heated for  pro- 
longed t imes in  excess of 100C and was found  in  decreas ing amounts  
in hot extracted oils of a pigmentless,  a brown-str iped,  and the com- 
mercial  Gila variety.  The color precursor  can be removed by extrac- 
t ion wi th  water  or s t anda rd  alkali  refinement and the da rk  p igment  
by t rea tment  wi th  di lute  alkal ine peroxide. All the oil of the invest i-  
gated var ie t ies  can be easily obtained free of p igment  and  p igment  
precursor  if  the press cake or whole cracked seeds are extracted 
with hexane at  room temperature .  The presence and  content  of da rk  
p igment  in  oils of inves t iga ted  var ie t ies  was  direct ly dependent  on 
the content  of p recursor  in the kernel  but  no t  melan in  content  of 
the hull. A microtest  has been devised to screen exis t ing collections 
and new breeds of safflower var ie t ies  for  color precursor .  Isola t ion 
and ident i f icat ion of this  color p recursor  are in  progress.  
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P H D S P H O L I P I D  O X I D A T I O N  I N  E M U L S I O N S  

G. A.  Corliss and  L.  R .  D u g a n  

Phosphol ip ids  from egg yolk and a commercial  soybean phosphat ide  
p repa ra t ion  were separated in to  f rac t ions  by silicic acid column chro- 
matography.  The pu r i ty  of i n d i v i d u a l  f rac t ions  was ascer ta ined by 
thin-layer  chromatography.  Pur i f ied  phosphat idyI  e thanolamine  ( P E )  
and  phosphat idyl  choline (PC)  were emulsified in  a Tween 20-borate 
buffer by a B r a u n  cel l -dis integrator  and their  oxygen uptake  was 
followed manometr ica l ly  at  va r ious  tempera tures  wi th  a Gilson Dif- 
ferent ia l  Respirometer .  Oxygen uptake  was tempera ture  dependent  
for both P E  and PC, and tha t  by P E  was greater  at  all t empera tu re  
and p H  values studied. 

The rates  of oxygen uptake  a t  different  t empera tures  were ut i l ized 
to determine ac t iva t ion  energies for P E  and PC from egg and soybean. 
The energy of ac t iva t ion  for the au tox ida t ion  of P E  and  PC f rom 
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egg  and soybean w e r e  comparable;  however ,  the values  obtained for 
P E  a n d  P C  w e r e  app rox ima te ly  one-half  of tha t  r epor t ed  for  the  
au tox ida t ion  of methyl  l inoleate a n d  linoleic ac id  emulsions.  

Oxidized a n d  non-oxidized samples  of P E  a n d  P C  w e r e  methy la ted  
and t he i r  f a t ty  ac id  composi t ions  were  de t e rmined  by  GLC.  Autoxida-  
t ion resul ted  in  a l a rge  r educ t ion  in  the  concen t ra t ion  of l inoelic and 
a rach idon ic  ac ids  in  egg  phesphol ip ids  a n d  linoleic and  l inolenic ac ids  
in soybean phosphol ipids .  

92 
H I G H  " O L E I C "  O I L S  B Y  S E L E C T I V E  H Y D R O G E N A T I O N  OF 

S O Y B E A N  OIL 
H.  J .  Dut~on, O. Popescu  and  5'. Kori ta la  

Copper -con ta in ing  ca ta lys ts  possess  h i g h  linoleic select ivi ty  as well 
as h igh  linolenic,  Th i s  cha rac t e r i s t i c  impl ies  tha t  t hey  do not  p roduce  
s t ea r a t e  u n d e r  no rma l  condi t ions  of h y d r o g e n a t i o n  whi le  r e d u c i n g  
l inolenyl a n d  linoleyi g roups .  I t  sugges t s  the  poss ib i l i ty  of p r o d u c i n g  
essent ia l ly  monoene  oils f r o m  soybean  and  other  p o l y u n s a t u r a t e d  oils. 
Usua l ly  the ac t iv i ty  of commerc ia l ly  avai lable  copper  cata lys ts  de- 
creases  f r o m  more  t h a n  1000 to less t h a n  100 ml I te  (0C, 760 m m  
H g )  r a i n / 1 0 0 0  ml oil a f t e r  only about  45 m i n  of hydrogena t ion .  
Consequently,  they  a re  not  so p rac t i ca l  fo r  p r o d u c i n g  h igh  "ole ic"  
ac id -con ta in ing  oils. 

H igh -monoene  oils w e r e  p r e p a r e d  in  a 2.8 hal  hyd rogena to r .  Three  
d i f ferent  h y d r o g e n a t i o n  me thods  w e r e  u s e d :  1)  w i t h  commerc ia l  
ca ta lys ts  in  a two-step process,  H i -hydrogena t ion  followed by  copper  
h y d r o g e n a t i o n  at  low pressure ,  2)  w i t h  commerc ia l  copper -con ta in ing  
ca ta lys ts  a t  h i g h  p r e s s u r e  a n d  3)  wi th  a n e w  l abo ra to ry -p repa red  
copper  ca ta lys t  on a suppo r t  wit t r  a l a rge  su r f ace  a r e a  at  low p ressu re .  
All oils conta ined  about  6 2 - 7 2 %  monoen ic  acid, 1 3 . 8 - 2 2 . 6 %  dienoic  
acid  and_ only about  1 %  nmre  s t ea r i c  ac id  t h a n  the  or ig ina l  oil;  they  
r e m a i n e d  l iquid  at  abou t  28C and had a t rans  i sonmr acid  content  
of about  3 2 % .  

More  t h a n  5 5 %  of the  double bonds  were  located in  the  9-position 
for  the  cis-monoenoic acids, bu t  more  t h a n  5 0 %  w e r e  in  the  10- and 
l l - p o s i t i o n s  in  the  t rans-monoenoic  acids.  Double  bonds  a p p e a r e d  
a long the  monoene  molecules f r o m  Ca to Ct5 (6 to 1 4 %  at  Ca2). 

I t  is  concluded tha t  the  two-step h y d r o g e n a t i o n  t echn ique  or  the  
n e w  selective a n d  more  ac t ive  l abo ra to ry -p repa red  copper  catalyst  
m a y  be used  indus t r i a l ly  to p roduce  oils con t a in ing  a h igh  p e r c e n t a g e  
of "ole ic"  acid. 
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S E L E C T I V E  H Y D R O G E N A T I O N  OF S O Y B E A N  OIL. 

III .  C O P P E R - E X C H A N G E D  M O L E C U L A R  S I E V E  A N D  
O T H E R  S U P P O R T E D  C O P P E R  C A T A L Y S T S  

Sambas ivarao  Kori ta la  

Although copper -ch romium cata lys ts  selectively reduce  l inolenate  
g r o u p s  in  soybean  oil, such  commerc ia l  ca ta lys ts  h a v e  only m o d e r a t e  
act iv i ty .  To obta in  ca ta lys ts  w i t h  h i g h e r  ac t iv i t i es  for  selective hy- 
d rogena t ion  of soybean  oil, copper  has  been d i spe r sed  on h igh  su r f ace  
silica, a l u m i n a  and  molecular  sieves.  Ac t iv i ty  of ca ta lys ts  so pre-  
p a r e d  v a r i e d  d e p e n d i n g  upon  the  suppor t .  The h ighes t  ac t iv i ty  w a s  
achieved  w h e n  copper  was  p rec ip i t a t ed  on Cab-O-Sil, a p u r e  f o r m  of 

s i l ica wi th  a l a rge  ex te rna l  su r face .  Select iv i ty  ra t ios  (KLe /KLo)  of 
all the  ca ta lys ts  p r e p a r e d  v a r i e d  f r o m  6 to 15. 

T r e a t m e n t  of some suppor t s  wi th  hydroch lor ic  acid  before  prec ip i ta -  
t ion of copper  i m p r o v e d  both select ivi ty  and  ac t iv i ty .  F o r  example,  
copper  p rec ip i t a t ed  on ac id -washed  Celite h y d r o g e n a t e d  soybean oil 
in  54 m i n  w i t h  a select ivi ty  ra t io  of 9.9. U n t r e a t e d  Celite r e q u i r e d  
165 rain a n d  g a v e  a select ivi ty  r a t io  of 5.9. 

To e n s u r e  m a x i m u m  ac t iv i ty  w i t h  copper  catalysts ,  soybean  oil 
m u s t  be bleached more  thorough ly  t h a n  is cus tomar i ly  done for  hy- 
d rogena t ion  w i t h  nickel  catalysts .  F u r t h e r  r e f in ing  and  b leach ing  of 
a refined,  bleached, commerc ia l  soybean  oil improve  cata lys t  activity,  
For  example,  copper-on-Cab-O-Sil  ca ta lys t  h y d r o g e n a t e d  commerc ia l  
oil in  18 m i n  and  r e t r e a t e d  oil in  11.5 min .  
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A R T I F A C T  F O R M A T I O N  I N  T H E  F R A C T I O N A L  D I S T I L L A T I O N  

OF L O N G - C H A I N  P O L Y U N S A T U R A T E D  M E T H Y L  E S T E R S  
O. ~. PrivetS,  E.  C. Nicketl ,  J .  D.  Na~en~cek and  F.  J .  P~seh  

Studies  a re  repor ted  on the  f r a c t i ona t i on  a n d  s t r u c t u r a l  ana lys i s  
of a r t i f ac t s  tha t  a re  f o r m e d  by a l te ra t ion  of methyl  docosahexaenoate  
d u r i n g  f rac t iona l  dist i l lat ion.  E x t e n s i v e  decomposi t ion,  i n c l u d i n g  poly- 
mer i za t ion  tha t  no rmal ly  occurs  on the  f r ac t i ona l  dis t i l la t ion of methyl  
es ters  of p o l y u n s a t u r a t e d  f a t t y  ac ids  t h r o u g h  packed  columns,  can  be 
v i r t ua l ly  e l imina ted  t h r o u g h  use  of a s p i n n i n g  b a n d  co lumn opera ted  
at  h igh  v a c u u m  and  wi th  a ca r r i e r -chase r .  The  m a i n  a r t i f ac t s  fo rmed  
u n d e r  these  condi t ions  a re  geomet r ic  i somers .  These  compounds ,  
as well as  a r t i f ac t s  fo rmed  in n o r m a l  dist i l lat ions,  a re  isolated and 
the i r  s t r uc tu r e s  de t e rmined  by  a combina t ion  of m a s s  spec t romet ry ,  
NMR,  i n f r a r e d  a n d  u l t ravio le t  absorp t ion  p roper t i es  a n d  localization 
of the  cis and  t rans  double bonds  v i a  ozonolysis. A r t i f a c t s  fo rmed  
d u r i n ~  f rac t iona l  dis t i l la t ion m a y  be detected and  s e p a r a t e d  by mild 
phys ica l  processes  and  genera l ly  do not  const i tu te  a sufficiently se r ious  
problem to void  the  use  of th i s  t echn ique  in  the  p r e p a r a t i o n  of poly- 
u n s a t u r a t e d  fa t ty  acids.  

~ 9 5 - -  
D I S T I L L A T I O N  A N D  T H E R M A L  D E C O M P O S I T I O N  OF 

F A T T Y  O Z O N I D E S  
E. M. S tearns ,  Jr .  and  O. S. Pr i ve t t  

Studies  a re  r epor t ed  on the  h i g h  v a c u u m  dist i l la t ion a n d  t he rma l  
decomposi t ion  of the  ozonides of u n s a t u r a t e d  methyl  es ters  a n d  syn- 
the t ic  t r ig lyce r ides  alone and  in  m i x t u r e s  wi th  nonozonized synthe t ic  
and n a t u r a l  fa t s ,  

Ozonides  of long cha in  methyl  es ters  a n d  h y d r o c a r b o n s  m a y  be 
molecular ly  distilled at  app rox ima te ly  100C. The  yield of methyl  
es ter  ozonides a n d  ex ten t  of decomposi t ion  d u r i n g  dist i l la t ion depended 
on the n u m b e r  of ozonide g r o u p s  in  the  molecule. Monoozonides  dis- 
ti l led w i t h  less t h a n  5 %  decomposi t ion,  whi le  t r iozonides  w e r e  la rge ly  
decomposed,  the  m a j o r  p roduc t s  be ing  s imple a ldehydes  a n d  m i n o r  
amounts  of po lymer ic  ma te r i a l s .  

I n  the  decomposi t ion  of ozonides of long cha in  methyl  es ters  and 
t r ig lyce r ides  the  yield of a ldehydic  compounds  decreased  inve r se Iy  
w i t h  po lymer  f o r m a t i o n  and  the  n u m b e r  of ozonide g r o u p s  in  the 
nmelcule. Aldehydes  a p p a r e n t l y  a re  p roduced  as a resu l t  of fission 
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of the molecule into radicals, polymer formation occurs largely as a 
result of interraction of the ozonides. 

Polymeric products also were obtained by the interract ion of ozonides 
with synthetic triglycerides and natural  fats. The reaction is believed 
to take place via free radicals produced on decomposition of the 
ozonides. 

96 
R E M O V A L  OF C O P P E R  F R O M  H Y D R O G E N A T E D  S O Y B E A N  OIL 

R. E. Beal, K. J. Moulton and L. T. Black 

Removing residual copper from soybean oil is essential to the suc- 
cessful use of copper catalysts for selective hydrogenation. Hydro- 
genation with a copper chromite catalyst a t  170C, 30 psi, increased 
the copper content of a refined, bleached soybean oil from 0.02 to 
3.5 parts  per million. Various methods were examined to remove this 
copper. Alkali refining (1% NaOH in 4 %  aqueous solution) eliminated 
60% of the copper in the hydrogenated oil; one acid wash (1 .3% 
citric acid in 2 %  aqueous solution), 7 0 % ;  t reatment  with a cation 
exchange resin, 9 0 % ;  bleaching ( 2 %  activated clay), 9 5 % ;  three 
acid washes (2 .5% aqueous HeSO~ solution), 9 9 % ;  or t reatment with 
aqueous citric acid solution followed by dehydration and filtration, about 
99%.  Oil samples were analyzed by carefully ashing the oil, dis- 
solving the ash and determining copper in solution colorimetrically. 
AOM peroxide values of soybean oil, hydrogenated with a copper 
chromite catalyst, bleached and deodorized with 0.01% citric acid 
added, indicate that  removal of residual copper from the oil should 
be adequate for the production of stable oils low in linolenie acid 
content. 

- - 9 7 -  
U P T A K E  A N D  M E T A B O L I S M  O F  F R E E  F A T T Y  ACID B Y  

I S O L A T E D  P E R I T O N E A L  M A S T  C E L L S  OF R A T S  
M. S. Cabut, R. J. Ho and H. C. Meng 

The uptake and metabolism of free fat ty acid (FFA)  by isolated 
peritoneal mast  cells (MCS) from normal fed rats  were studied. 
MCS isolated according the Uvnas  and Then, were incubated in a 
bicarbonate buffer (pH 7.4) containing palmitate-l-l~C as a complex 
with albumin. Incubation was terminated by adding ice-cold buffer. 
MCS were centrifuged and washed 3 times and resuspended in the 
same buffer. An aliquot of the washed cells were taken for 14C mea- 
surement. The remainder  was extracted for lipids. 14C-total lipids and 
lipid fractions recoverd from thin-layer chromatographs were measured. 

At a FFA to albumin molar ratio of 0.78, significant radioactivity 
of MCS was obesrvd after 1-minute incubation. The MCS radioactivity 
was a function of the incubation time (1.173 X 103 and 1.62 X 104 cpm/  
108 cells after 1-minute and 1-hour incubation, respectively). The in- 
corporation of palmitate-l-IdC into ~ICS lipids was also increased with 
time. After short period of incubation, most of the radioactivity 
was recovered as FFA fraction, However, the percent radioactivity in 
FFA was decreased and that of esterified lipids was  increased when 
the incubation time was prolonged. The capability of MCS to utilize 
FFA was temperature dependent. The total uptake of palmitate-l-~dC 
by MGS was a function of the medium palmitate concentration. 0.392 
m~moles/10 e cells/hr were taken up when the medium palmitate was  
0.012 raM. The uptake was increased to 6.65 m#moles/106 cells/hr 
when the medium palmitate was increased to 3.12 raM. The metabolism 
was strongly inhibited by both 2,4-dinitrophenol (5 X 10 -~ M) and 
N-ethylmalmeimide (2 X 10 -4 M). The results seem to suggest that 
the uptake of FFA is not rate  l imiting for metabolism of this substrate 
hy MCS. 

- - 9 8 - -  
I N H I B I T I O N  OF L I P O L Y T I C  E N Z Y M E S  B Y  O R G A N O P H O S P H A T E S  

A N D  C A R B A M A T E S  
I~. G. Jensen and Dorothy L. Carpenter 

0, 0-diethyl-0-p-nitrophenylph osph or othioate (Para th ion) ,  diethyl-p- 
nitrophenyl phosphate, ( D N P )  2,3-dihydro-2,2-dimethyl-7-benzofuranyl- 
N-methyl carbamate (NIA10242)  and N-methyl-l-naphthyl carbamate 
(Sevin)  were used in inhibitor studies on the following enzymes; 
crude and purified pancreatic lipases, Geotrichum candidnm lipase, 
Veronia anthelmintiea seed lipase and a special calf pregastr ie  esterase. 
The inhibitors were emulsified at the level of 10 ~ moles into the ap- 
propriate buffer. After 30 rain of equilibration with the enzyme, an 
olive oil or butter oil emulsion was added. Inhibit ion was calculated 
from the quantit ies of fat ty acids released as compared to a control. 

At this level purified pancreatic lipase was inhibited ( % ) ,  DNP,  
90 and parathion 30. Increas ing  the level to 2 X 10 -a moles resulted 
in the following inhibitions ( % ) :  DNP,  94 Parathion,  40 Sevin, 25 
and NIA, 19. Crude pancreatic lipase was inhibited to the extent of 
8 9 %  by DNP.  The other compounds either did not inhibit this enzyme 
or caused slight activation. The G. ca~.didum lipase was inhibited by 
DNP,  75% and Sevin, 25%.  V. anthelmintica seed lipase was inhibited 
19% by Parathion.  Pregas t r ic  esterase was inhiibted by Sevin, 3 7 % ;  
D N P  90% and Para th ion  33%.  These data suggest that a serene 
residue may be present at the active site of several of the lipases 
studied. 

- -  99 - -  
R O L E  OF L I P I D S  I N  CA++ U P T A K E  A N D  M g - A T P a s e  A C T I V I T Y  

O F  R A T  S K E L E T A L  M U S C L E  S A R C O P L A S M I C  R E T I C U L U M  
B. P. Yu,  E. J. Masoro and F. D. DeMartinis 

Sarceplasmie reticulum f ragments  isolated from skeletal muscle 
homogenates exhibit an ATP-dependent capacity to remove Ca++ from 
the medium in which they are suspended. Presumably an ATPase  
activity is associated with the Ca ++ uptake process. That the lipid 
structure of the sarcoplasmic reticulum is important  in both the 
ATPase and Ca ++ sequestration activities is indicated by the fact that 
t reatment with phospholipase C destroyed both the ATPase  and Ca ++ 
sequestering activities. However,  neither phospholipase A nor D treat- 
ment destroyed these sarcotubular activities, thereby indicating that spe- 
cific aspects of phospholipid structure are involved. Fur ther  evidence 
concerning this specificity was obtained from experiments with essen- 
tial fatty acid (EFA)  deficient rats  and with sarcotubular f ragments  
treated with antibiotics Filipin and Nystatin . Although the EFA com- 
ponents of the lipid esters of the sarcotubular f ragments  from EFA 
deficient ra ts  are replaced by nonessential fa t ty  acids, no significant 
change in Ca ++ sequestration or ATPase  activity is caused by EliZA 
deficiency. The antibiotics which specifically bind to the cholesterol of 
the membrane structure had no effect on either sarcotubular activity. 
From these data, it seems likely that the sarcotubular ATPase  and 
Ca ++ sequestration processes involve a lipoprotein structure. To study 
this further,  attempts to solubilize the lipoprotein from the sarcotubular 

f ragments  were macle by the following t rea tments :  0 .05% Triton 
X-100, 0.06 M NaI ,  0 .05% deoxycbolate, mild sonication and ag ing  
the mlerosomes in 0.25 M sucrose. The first three t reatments  resulted 
in marked destruction of the ATPase  activity while the last two treat- 
ments slightly increased the ATPase  activity. The conclusion drawn 
from these experiments is that  the ATFase  and Ca ++ sequestration 
activities of the sarcoplasmic reticulum involve the lipoprotein struc- 
ture of the membrane and, in particular,  require the phosphoryl struc~ 
ture of the phospholipid. 1~o other aspect of the lipid structure appears 
to be important.  

- -  100  - -  
C H A I N  E L O N G A T I O N  OF P O L Y U N S A T U R A T E D  F A T T Y  A C I D S  

B Y  M I C R O S O M E S  I N  V I T R O  
Kirsten Christiansen, Han~ Mohrhauer, Yves Marcel, Minerva Gun 

and R. T. Holman 

The chain elongation of linoleic acid and other long-chain fat ty 
acids has been studied using radioactive substrates incubated with 
subcellar particles in vitro. Individual  fat ty acids were separated 
by gas chromatography and their radioactivilies were measured by 
scintillation counter. The most effective system for the chain elonga- 
tion of polyunsaturated acids was liver microsomes plus malonyl-CoA 
with co-factors N A D P H  and ATP. Temperature and pSI optima were 
determined for the system. Under  strict anaerobic conditions, the 
chain lengthening reaction proceeded without significant dehydrogena- 
tion. The chain elongation of polyunsaturated acids can be inhibited 
by saturated and unsaturated acids. Conversion of 18:2oJ6 to 20 :2~6 
proceeded in about 3 0 %  yield, whereas conversion of 18 :3x6  to 
20:3oJ6 proceeded at about 60% yield. Oleic acid was converted to 
about 20% and stearic acid about 5%.  From consideration of re- 
action kinetics and inhibition by other fat ty acids the preferred path- 
way of 18:2w6 to 20:4w6 seems to be via 18:3w6. 
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L I P O X I D A S E  D E A C T I V A T I O N  TO I M P R O V E  S T A B I L I T Y ,  O D O R  

A N D  F L A V O R  OF F U L L - F A T  S O Y  F L O U R S  
G. C. Mustakas, W. J. Albrecht, ft. E. McGhee, L. T. Black, 

G. h r, Bookwalter and E. 15. Gri~n 

Oxidation of soybean lipids catalyzed by lipoxidase was prevented by 
heat preconditioning to give a fun-fat soy flour free of rancid odor 
and flavors. Our  previous studies showed that the lipids in cracked 
dehuUed whole soybeans were rapidly oxidized in the presence of 
moisture and an active lipoxidase system. A series of experiments 
are reported in which dry heat, wet heat and steaming were evaluated 
as preconditioning t reatment  for lipoxidase deactivation. A dry heat 
to 212F or steaming, or both, deactivated ]ipoxidase to give flours 
that  maintain low values of peroxide, conjugated diene and free fa t ty  
acids upon hydrolysis. Dry-heat temperatures as low as 150F were 
effective if followed by 5-min steaming under  conditions where no 
moisture condensation could occur. Wet-heat deactivation alone was 
less effective than dry beat fonowed by wet heat. Protein denaturat ion 
(nitrogen solubility index lowering) and reduction in urease activity 
proceeded rapidly with s teaming or with a wet-heat t reatment;  pro- 
tein denaturat ion was markedly less with a dry-heat application. 
Dry-heat enzyme deactivation was as[o carried out successfully as a 
continuous operation; in this step, 6-8 rain retention in a jacketed, 
paddle conveyor was required to achieve final temperatures in the 
range  of 218-222F.  Thiamine and total tocopherols were very stable 
under  controlled dry-heat conditions. 

GLC studies gave evidence that the rapid formation of volatile 
off-flavors in full-fat soy flours was catalyzed by a lipoxidase system. 
Chromatograms of heat-deactivated samples dramatically showed anmunts 
of volatile constituents lower than those without treatment.  Our data 
were fur ther  substantiated by sensory tesing in which a 10-member 
taste panel was  able to detect significant differences between samples 
with and without lipoxidase deactivation. The panel could indicate 
nonrancid vs. rancid flavor and odors. Informat ion from this study 
can be translated to commercial soybean process operations to improve 
the quality of soybean products. 

- -  1 0 2  - -  

D I F F E R E N C E S  I N  T R I G L Y C E R I D E  S T R U C T U R E  A F T E R  
R E F E E D I N G  W I T H  M E D I U M  C H A I N  M E T H Y L  E S T E R S  

A N D  T R I G L Y C E R I D E S  
Hans Kanitz,  Ruth  E. Johnson and Cynthia Belfort 

Adult male ra ts  were restricted to 5-8 g of Pu r ina  Laboratory 
Chow daily for two months. D u r i n g  this food deprivation, their 
average weight declined from 400 to 250 g. Ha l f  of the animals were 
then given free access to a mixture  of 80% P u r i n a  Chow and 2 0 %  
of medium chain triglycerides (MCT) composed of 6 1 %  C 8:0.  3 2 %  
of C 10:0,  and 7 %  of other acids in a random distribution over the 
glycerol moieties. The second group was given 80% P u r i n a  Chow ~- 
10% MCT and 10% of fat ty acid methyl esters hav ing  the same 
composition as MCT. After  six weeks, when the average weights of 
both groups were about 350 g, the animals were sacrificed. The tri- 
glyceride fraction was isolated from perirenal  adipose tissue and liver 
lipids by prepara t ive  TLC and analyzed by means of argentation chro- 
matography and GLC. The perirenal  adipose tissue TG of the rats  
fed the methyl esters were richer in linoleate and contained fewer 
saturated TG (smaller S~ band) than the controls fed only MCT. 
This suggests that the feeding of fat ty acids as TG has metabolic 
effects. Inasmuch as the principal difference in the intestinal absorp- 
tion of methyl esters and TG is the occurrence of beta monoglycerides 
dur ing  absorption of the latter, a specific effect of beta monoglycerides 
is suggested. 
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T H E  E N D O G E N O U S  T R I G L Y C E R I D E S  OF T H E  P IG  

R. E. Anderson, N. R. Bottino and R. Reiser 

Two three-week old male pigs were feel a fat-free diet for about 
five months. Triglycerides were isolated from mesenteric and pert- 
renal fat  and from inner  and outer back fat. The fat ty acid composi- 
tions of the two subcutaneous fats resembled each other. The fat ty  acid 
compositions of the mesenteric and perirenal fat  also resembled each 
other but differed from the subcutaneous fats in that  the internal 
fats contained more palmitic and stearic acids but less oleie acid than 
the more peripheral.  Fractionation of the four tissue triglyceride mix- 
tures by silver n i t ra te  thin-layer chromatography gave in each case 
four bands, corresponding to the Sa, S:M, SMe and Ms types ( S :  
saturated fat ty acids, M--~ monoenoie fatty acids).  I t  was found 
that  each of the four triglyceride types in the four tissues had the 
same fatty acid composition, and that the distributions of the fatty 
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ac ids  on the  respec t ive  t r i g lyce r ide  types  as  de t e rmined  by  p a n c r e a t i c  
l ipase hydrolysis ,  w e r e  also the  same.  Th i s  sugges t s  tha t  d i f ferences  
in  the  f a t ty  ac id  composi t ions  of the  fou r  depot  f a t s  a re  due  to dif-  
f e r en t  p ropor t iona l  a m o u n t s  of the  same t r ig lycer ides .  

- -  1 0 4  - -  
E P O X I D E S  I N  R A T  L I P I D S  
J. A. Fioriti and R. J. Sims 

Serum,  l iver  a n d  ep id idymal  l ipids  f r o m  S p r a g u e - D a w l e y  r a t s  fed 
t r i ve rno l in  c o n t a i n i n g  8 6 %  epoxyoleic acid  at  1.6 and  4 . 8 %  level in 
the  diet  fo r  90 days ,  w e r e  ana lyzed  by  th in- layer  a n d  gas- l iquid  chro- 
m a t o g r a p h y .  No epoxide w a s  detected in the  s e r u m  l ipids  a n d  only 
t r ace  a m o u n t s  w e r e  found  in the  l iver  l ipids.  The  ep id idymal  f a t  p a d s  
w e r e  f o u n d  to conta in  more  t h a n  5 %  epoxyoleic acid. P i c r i c  acid  reac-  
t ion on a T L C  plate  shows three  d i s t inc t  epoxide pos i t ive  ent i t ies  which  
have  been t en ta t ive ly  ident i f ied as  t r i ve rno l in  ( 1 %  or  l e s s ) ;  d ivernoyl  
t r ig lyce r ide  ( 5 - 1 0 % ) ,  and  monovernoy l  t r ig lyce r ide  (abou t  9 0 % ) .  
These  resu l t s  s u g g e s t  t h a t  t r i v e r n o l i n  is  absorbed by  r a t s  in  a m a n n e r  
s imi l a r  to common t r ig lycer ides .  

Two  other  g r o u p s  of an ima l s  w e r e  fed  epoxycholesterol  a t  0.5 and 
1 . 5 %  level for  90 days .  Bes ides  se rum,  l iver  and  ep id idymal ;  k i d n e y  
a n d  spleen l ip ids  w e r e  also i n v e s t i g a t e d  in  th i s  ins tance .  Resu l t s  f rom 
the GLC and  T L C  e x a m i n a t i o n  of these  l ipids  will be presen ted .  
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A B S O R P T I O N  O F  L A B E L E D  N O N V O L A T I L E  O X I D A T I O N  

P R O D U C T S  O F  R A N D O M I Z E D  C O R N  O I L  
E. G. Perkins and Silloo M. gaehha 

The  metabol ic  fa te  of the  h l g h  molecular  w e i g h t  and  po la r  oxidat ion 
p roduc t s  fo rmed  f r o m  l ipids  t r ea t ed  u n d e r  f r y i n g  condi t ions  has  not  
been clarified. The  p re sen t  expe r imen t s  w e r e  des igned  to m e a s u r e  the  
absorp t ion  a n d  t r a n s p o r t  of these  m a t e r i a l s  in  the  ra t .  Methyl  linoleate- 
1-C 14 as  well  as  the  uniformly labeled m a t e r i a l  w a s  t r a n s a e y l a t e d  w i t h  
glycerol u s i n g  an  a lkal ine  catalyst .  The  r e su l t an t  labeled mono and  
d ig lycer ide  were  s e p a r a t e d  by  column c h r o m a t o g r a p h y  on sil ica gel 
and  t r anses te r i f i ed  wi th  f r e sh  corn oil. The r a n d o m l y  labeled corn 
oil t h u s  ob ta ined  w a s  then  modera te ly  oxidized for  24  h r  a t  20OC in  
the  presence  of a i r .  The  labeled nonvola t i le  ox ida t ion  p roduc t s  w e r e  
s e p a r a t e d  by  p a r t i t i o n i n g  of the  f a t t y  acids  of oxidized corn oil w i t h  
8 0 %  ethanol  and  hexane .  One  mill i l i ter  of the  methyl  es ters  of the 
oxidized ma te r i a l  (6 .49 g c / g )  w a s  f ed  to l ymph  cannu l a t ed  r a t s  v i a  
s tomach  tube  and  the  lymph  collected for  a per iod  of 48 hr.  Recove ry  
of r ad ioac t i v i t y  in  the  lymph  a f t e r  48 h r  w a s  1 2 . 5 % .  I n  the l iver  
0 . 7 5 %  of a d m i n i s t e r e d  counts  w e r e  found .  W h e n  the  unoxid ized  
r an d o mized  labeled corn oil w a s  fed, 9 5 . 9 %  of the  ac t iv i ty  w a s  re- 
covered  in  the  lymph  in 48 hr .  

I n  s imu l t aneous  ca tabol i sm exper iments ,  ra t s ,  a f t e r  a d m i n i s t r a t i o n  
of labeled mater ia l ,  were  p u t  in  metabo l i sm cages  a n d  the  ur ine ,  feces  
and  r e s p i r a t o r y  CO2 collected separa te ly .  At  the  end  of 48 h r  the  per-  
cen tage  of r a d i o a c t i v i t y  recovered  f r o m  the oxidized po lymer  and 
r a n d o m  corn oil fed r a t s  w a s  respec t ive ly :  r e s p i r a t o r y  C02 18.7, 60 .2;  
u r i n e  4.5, 1.4;  feces 62.8, 14 .4;  ga s t ro in t e s t i na l  t r a c t  5.9, 1.5;  l iver  
1.0, 1.9;  ca rcass  7.6, 17.7. The  da ta  obta ined ind ica ted  tha t  3 1 . 2 %  of 
the  nonvola t i le  ma te r i a l  w a s  absorbed  in  the  n o n c a n n u l a t e d  ra t s ,  
compared  to 8 4 . 2 %  of the  r a n d o m i z e d  corn oil in  48 hr.  These  resu l t s  
ind ica te  tha t  the  undes i rab le  nu t r i t i ona l  effects of hea t  d a m a g e d  oils 
is caused  to some ex ten t  by  absorp t ion  of a considerable  a m o u n t  of 
t he  ox ida t ion  p r o d u c t s  p r e s e n t  in  used  oils. E x p e r i m e n t s  a r e  u n d e r  
w a y  to de t e rmine  the  composi t ion of the  ma te r i a l  absorbed th rough  
the  lymph.  
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B R E E D I N G  R A P E S E E D  F O R  O I L  A N D  S E E D  Q U A L I T Y  

R. K.  Downey,  B. M. Craig and C. G. Youngs 

Sign i f i can t  v a r i a t i o n  in  f a t t y  ac id  composi t ion occurs  w i t h i n  the  
seed oils of the  Brassica genus ,  which  inc ludes  the  m u s t a r d s  a n d  rape-  
seed. R e s e a r c h  into the  i nhe r i t ance  and  b iosynthes is  of f a t t y  ac ids  h a s  
shown tha t  a t  least  two b iosynthe t ic  p a t h w a y s  exis t  in  the  developing  
r apeseed  and  some of the  s teps a re  u n d e r  d i rec t  genet ic  control. The  
p l an t  b reede r  has  the  bas ic  knowledge  in th i s  oilseed crop to p r oduc e  
seed oils w i th  defined f a t t y  ac id  composi t ions,  and  a p rac t i ca l  example  is  
the  comnlercial  deve lopment  of C a u b r a  oil, the  rapeseed  oil f r o m  which  
e ruc ic  acid  has  been e l iminated.  

Brussica seed mea l s  conta in  th ioglucos ides  w h i c h  m a y  cause  metabol ic  
d i s t u rbances  w h e n  fed to ce r t a in  classes of l ivestock.  The  m a j o r  thio- 
g lueosides  in  r apeseed  meal  a re  those g i v i n g  r i se  to 3-butenyl  and  4- 
pentenyl  i so th iocyana te  and  5-vinyl-2-oxazolidinethione.  P a r t i a l  success  
in  e l imina t ing  these  compounds  h a s  been ach ieved  by  b r e e d i n g  s t r a i n s  of 
t u r n i p  r a p e  (B. campestris) which  do not  con ta in  the  g lucosides  of 
4-pentenyl  i so th iocyana te  and  oxazol idinethione.  The  absence of these  
compounds  is u n d e r  d i rec t  genet ic  control. These  f ind ings  sugges t  t ha t  
complete r emova l  of these  su lphu r  compounds  m a y  be possible t h r o u g h  
p l an t  b reed ing .  

- -  1 0 6 -  
A L T E R I N G  T H E  G O S S Y P O L  C O N T E N T  O F  C O T T O N S E E D  

T H R O U G H  B R E E D I N G  
J. A. Lee 

All species of Gossypium h a v e  small, p igmen t -bea r ing ,  g lands  in  mos t  
p a r t s  of the  plant .  The  mos t  i m p o r t a n t  of these  p igmen t s ,  gossypol,  is 
not  only toxic to v a r i o u s  an imals ,  bu t  p roduces  an  obnoxious  p i g m e n t  in  
expressed  oil. Genet ica l  s tudies  revea l  t h a t  the  p resence  of g l ands  in 
cottonseed is controlled by  alleles at  two loci. The  size and  n u m b e r  of 
g lands  and,  hence,  the  re la t ive  level of seed gossypol  is  de t e rmined  by  
polygenic  sys tems  which  act  in  concer t  w i th  the  m a j o r  alleles. R e d u c t i o n  
in  the  n u m b e r  of ac t ive  alleles p r e sen t  r educes  gossypol  level as  g l and  
n u m b e r  and  size d imin ishes .  Subs t i tu t ion  of m u t a n t  alleles for  ac t ive  
alleles at  both m a j o r  loci e l iminates  g lands  a n d  gossypol  f r o m  seeds.  
Glandlessness  is t hus  a cha rac te r i s t i c  of g r ea t  potent ia l  wor th ,  a n d  
breeders  seek to develop glandless  s t r a i n s  wh ich  g ive  h igh  yields of 
qua l i ty  fiber. Al though  some success  has  been achieved,  r ecen t  w o r k  
shows  tha t  both of the  glandless  genes  a re  l inked  to fac to r s  wh ich  im- 
p a i r  yield. T h i s  condi t ion inc reases  b r eed ing  problems.  A possible 
solution to th is  p roblem m i g h t  be ob ta ined  t h rough  i n d u c i n g  g]andlessness  
in h igh  y ie ld ing  s t r a i n s  wi th  i r r ad i a t i on .  
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V A R I A T I O N  I N  C O M P O S I T I O N  O F  S U N F L O W E R  O I L  F R O M  

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

E. D. Putt ,  B. M. Craig and R. B. Carson 

Sign i f i can t  d i f ferences  ( P = . 0 1 )  exis ted be tween  va r i e t i e s  a n d  be- 
tween  s ta t ions  in  m e a n  va lues  for  pe r cen t age  of stearic,  oleie, a n d  

linoleic ac ids  in  the  seed oil of e ight  sunf lower  va r i e t i e s  g r o w n  at  10 
locat ions in  1963 and  14 locat ions in 1964. The same  obse rva t ions  held 
for  three  va r i e t i e s  common to seven  poin ts  in the  two years .  S ign i f i can t  
d i f ferences  did  no t  occur  for  pa lmi t i e  acid.  Y e a r s  X s ta t ions  w a s  the  
on!y. s ign i f i can t  i n t e rac t ion  a p p e a r i n g  in  these  s tudies .  Va r i e t i e s  re- 
q m r m g  the  same  t i m e  to m a t u r e  di f fered s ignif icant ly ,  

Oil f r o m  composite  samples  of i nb red  l ines showed l a rge  di f ferences  
in  ana lyses ;  e.g. in  56 l ines g r o w n  in one season a t  one locat ion r a n g e s  
in  p e r c e n t a g e  va lues  w e r e :  pa lmi t ic  4 . 7 - 8 . 2 ;  s tear ic  1 , 7 - 9 . 1 ;  oleie 1 3 . 9 -  
40 .3 ;  l inoleic 47 .9 - 76 .4 .  S ingle  seeds w i t h i n  seven  inb red  l ines  also 
showed s t r i k i n g  va r i a t i on .  The g rea te s t  v a r i a t i o n  occur red  in  l ines  
i n b r e d  for  one to th ree  g e n e r a t i o n s  and  the  least  in  l ines  i nb red  for  e igh t  
to n ine  genera t ions .  P a i r s  of l ines w i t h  ident ica l  or  s imi la r  f lower ing  
da te  differed s ign i f ican t ly  in m e a n  va lues  of all f o u r  acids.  ~Variation 
be tween  seeds w i t h i n  va r i e t i e s  w a s  re la t ive ly  n a r r o w  in A r m a v i r e c  and  
Advent ,  bu t  wide  in  P e r e d o v i k  whe re  the  r a n g e  w a s :  pa lmi t i e  4 . 5 - 9 . 4 ;  
s tear ic  2 . 5 - 1 2 . 4 ;  oleic 1 4 . 8 - 4 6 . 4 ;  l inoleic 34 .3 -75 .5 .  

The resul t s  show tha t  genet ic  control  of oil quali ty,  i ndependen t  of 
f lower ing  or m a t u r i t y  date,  exis ts  in sunf lowers .  The  wide  r a n g e  in  
ana lyses  sugges t s  tha t  a l t e r ing  oil qua l i ty  in  the  crop by b r e e d i n g  is a 
p rac t i ca l  objective.  
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M O D I F I C A T I O N  O F  Q U A N T I T Y  A N D  Q U A L I T Y  O F  S A F F L O W E R  

O I L  T H R O U G H  P L A N T  B R E E D I N G  
P. F. Knowles 

I n c r e a s e s  in the  oil content  of the  seed of safflower (Carthamus tinc- 
tor~us L.)  have  been achieved most ly  by  r e d u c i n g  hull. The  th in -hu l l  
(th) gene  reduces  the  th ickness  of tbe  cell wal ls  of the  hull. r e su l t i ng  
in a v e r y  th in  hull  w h e n  the  cells collapse on d r y ing .  Severa l  alleles of 
the  s t r iped  (stp) gene  mod i fy  hull content  a n d  hull charac te r i s t i cs .  
U s i n g  these  genes  it  is possible to r a i se  oil content  to 4 5 % ,  or  h igher .  
Oil qual i ty  has  been modif ied by  genes  a f fec t ing  f a t t y  ac id  content .  Th ree  
alleles of the  el gene g o v e r n  p r o p o r t i o n s  of l inoleic and  oleie ac ids ;  
Ol produces  h i g h  levels of l inoleic acid, as  in  the  usua l  commerc ia l  
va r i e t i e s ;  el produces  h igh  levels of oleic acid, as  in  the  n e w  va r i e ty  
UC-1 ;  and  el 1 produces  about  equal  a m o u n t s  of l inoleic and  oleic acids.  
Normal ly  safflower oil has  less t h a n  2 %  s tea r i e  acid,  b u t  the  allele st, 
for  s tear ic  acid, will r a i se  it  to 1 0 % .  
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B R E E D I N G  F O R  O I L  Q U A L I T Y  A N D  Q U A N T I T Y  I N  F L A X S E E D  

D. M. Yermanos 

Seed weight ,  oil content  of the  seed, and  iodine  va lue  of the  oil of 
f laxseed h a v e  a h i g h  her i tabi l i ty .  Absence  of s t r o n g  n e g a t i v e  associa-  
t ions  a m o n g  these  3 t r a i t s  pe r mi t s  effective s imul t aneous  selection for  
all of them. Ef for t s  to inc rease  seed yield and  oil content  of the  seed 
t h r ough  p lan t  b r eed ing  h a v e  been v e r y  successful .  Ef for t s  to mod i fy  the  
chemical  composi t ion of the  oil h a v e  no t  been as effective. Ana lyses  of 
n u m e r o u s  seed samvles  f r o m  all p a r t s  of the  wor ld  ind ica te  tha t  the  3 
m a j o r  f a t t y  ac ids  in  the  oil of cu l t iva ted  f laxseed h a v e  the  fol lowing 
r a n g e ;  oleic 1 4 - 3 8 % ,  linoleic 7 - 1 8 % ,  l inolenic 3 5 - 6 6 % .  Whi le  i t  w a s  
not  possible to find or  b reed  cul t iva ted  flax wi th  oil d i f f e r ing  m a r k e d l y  
f r o m  the  above composi t ion,  severa l  a b e r r a n t  types  of l inseed oil, includ-  
i ng  types  wi th  h igh  ]inoleic and  low linolenie acid  content ,  w e r e  found  
a m o n g  wild  species of flax. Resea rch  in  process  for  the  ut i l izat ion of 
des i rable  g e r m p l a s m  of the wi ld  species for  flax b r e e d i n g  is not  suffi- 
c ient ly a d v a n c e d  to base  u red ic t ions  r e g a r d i n g  the  poss ib i l i ty  of p roduc-  
i ng  cul t ivated  va r i e t i e s  of f lax wi th  modif ied oil composi t ion.  

1 0 9  
T H E  C O M P L E T E  C H A R A C T E R I Z A T I O N  O F  U N S A T U R A T E D  

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

P. W. Meijboom 

B y  ana lyz ing  volati le decomposi t ion  p roduc t s  f r o m  mildly autoxidized 
oils a n d  f a t s  m a i n l y  n-a ldehydes  of the  classes sa tu ra ted ,  A2- a n d  52,4-  
u n s a t u r a t e d  h a v e  so f a r  been identif ied.  

B y  combin ing  three  th in  layer  c h r o m a t o g r a p h i c  techniques ,  a n e w  
method  of ana lys i s  of the  D N P H s  of these  volat i les  w a s  devised.  B y  
this  method  a ldehydes  h a v i n g  one or  two isolated double bonds  in  
e i ther  cis or  t r a n s  stereo conf igura t ion  or  h a v i n g  one con juga t ed  
and  one or  two isola ted double bonds,  a g a i n  in  the  two possible con- 
f igura t ions ,  w e r e  completely s epa ra t ed  a n d  identified.  

Appl ica t ion  of th is  t echn ique  to mi ld ly  au toxid ized  soyabean  oil 
and  to isolinoleie methy les te r s  will he g iven.  

- -  I i 0  - -  

T R I G L Y C E R I D E  A N A L Y S I S  B Y  C O N S E C U T I V E  L I Q U I D - L I Q U I D  
P A R T I T I O N  A N D  G A S - L I Q U I D  C H R O M A T O G R A P H Y  

E P H E D R A  N E V A D E N S I S  S E E D  F A T  
Carter Litchfield 

A method  for  the  p r e p a r a t i v e  s epa ra t ion  of t r ig lycer ides  by l iauid-  
l iquid pa r t i t i on  c h r o m a t o g r a p h y  ( L L C )  has  been developed. Thin-  
layer  c h r o m a t o g r a p h y  ( T L C )  p la tes  w e r e  p r e p a r e d  by  d isso lv ing  4 g 
pur i f ied  hexadecane  in  85 ml pe t ro leum ether,  a d d i n g  50 g si lanized 
silicic acid, a n d  s p r e a d i n g  0.25 m m  th ick  on 20 X 40 cm glass  plates .  
Af t e r  s t a n d i n g  overn ight ,  4 - 1 0  m g  of a t r i g lyce r ide  m i x t u r e  w a s  appl ied 
to each plate  u s i n g  a R a d i n - P e l i c k  sample  s t r eake r ,  and  the  plate  w a s  
developed w i t h  1 0 0 %  n i t roe thane  s a t u r a t e d  w i t h  hexadecane .  Tr i -  
g lycer ide  b a n d s  w e r e  located by expos ing  only the edges  of the  T L C  
plate  to iodine  vapor ,  and  the  t r i g lyce r ide  f r ac t i ons  w e r e  recovered  
f r o m  the cen te r  of the  plate. H i g h l y  u n s a t u r a t e d  t r i g lyce r ide  m i x t u r e s  
w e r e  easi ly  resolved on the  bas i s  of " p a r t i t i o n  n u m b e r "  u s i n g  th i s  
h e x a d e c a n e / n i t r o e t h a n e  pa r t i t i on  sys tem.  

A combina t ion  of L L C  a n d  G L C  w a s  used  to cha rac te r i ze  the  com- 
plex t r i g lyce r ide  composi t ion  of Ephedra nevadensis seed fa t ,  wh ich  
con ta ins  16 d i f ferent  f a t t y  acids  i n c l u d i n g  1 7 . 6 %  t r i ene  and  1 0 . 8 %  
te t rane .  T r ig lyce r ides  w e r e  f irst  s e p a r a t e d  acco rd ing  to pa r t i t i on  
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n u m b e r  by L L C .  The  recovered  f r ac t ions  w e r e  then analyzed by  G L C  
to de t e rmine  the  molecular  we igh t s  of the  t r ig iycer ides  present .  A 
total  of 30 d i f ferent  g roups  of t r ig lycer ides  w e r e  ident i f ied and  quan-  
t i ta ted  in  E p h e d r a  nevadens is  seed f a t  by th is  combined technique.  
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F R A C T I O N A T I O N  O F  N A T U R A L  M I X T U R E S  O F  D I A C Y L  

P H O S P H A T I D E S  C O N T A I N I N G  A L K = L - E N Y L  A C Y L  
P H O S P H A T I D E S  

C. V .  Viswanv~than, S. P .  Hoeve t  and  W .  O. L u n d b e r g  

The fac t  t ha t  d i f ferent  classes of a lk- l -enyl  phospha t ides  conta in  
ma in ly  polyenoic f a t ty  ac ids  w i t h  v e r y  small  amoun t s  of s a t u r a t e d  
fa t ty  ac ids  pe rm i t s  the  f rac t iona t ion ,  by a r g e n t a t i o n  ch romatography .  
of n a tu r a l  m i x t u r e s  of 1)  diacyl  phosphory l  cholines and  a lk- l -enyl  
phosphory l  ehoIines, or  2 )  diacyl  phoshpory l  e tbano lamines  and  alk-I-  
enyl  aeyl phosphory l  e thanolamines ,  or 3) diacyl  phosphoryl  ser ines  
a n d  a lk- l -enyl  acyl phosphory l  ser ines  into molecular '  species.  

The  appl ica t ion  of this  t echn ique  for  the  isolat ion of na t ive  a]k-1- 
enyl  acyl phospha t ides  wi thou t  des t ruc t ion  of a c c o m p a n y i n g  components  
is  discussed.  D a t a  a re  g iven  also on tile f a t ty  acid  and  f a t t y  aldehyde 
composi t ions  of the  o r ig ina l  m i x t u r e s  a n d  f r a c t i o n s  thereof.  
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C H R O M A T O G R A P H I C  S E P A R A T I O N  O F  P L A S M A L O G E N S ,  

A L K Y L - A C Y L  P H O S P H A T I D E S  A N D  D I A C Y L  P H O S P H A T I D E S  

Ossi R e n k o n e n  

Cer ta in  nonpola r  de r iva t ives  of phospha t ides  and  glycolipids can be 
f r ac t i ona t ed  f a r  more  effectively t h a n  the  na t ive  l ip ids  themselves  by 
l iquid  c h r o m a t o g r a p h y .  At  f irst  the po la r  p a r t s  of the  phospha t ides  
were  completely removed,  bu t  more  recent ly  I have  " 'masked"  them 
ins tead .  D e r i v a t i v e s  tha t  h a v e  p roved  pa r t i cu l a r l y  va luable  inc lude  
d imethyl  es ters  of phospha t id i c  acids, wh ich  a re  easi ly  obtainable  f rom 
severa l  classes of g lyce rophospha t ides ;  d in i t ropheny la ted  and  methyla ted  
" c e p h a l i n s "  also r ep re sen t  a v e r y  convenien t  f o r m  of l ipids.  The 
i m p o r t a n t  t h i n g  in  these de r iva t i ve s  is t ha t  even the  a toms of the  polar  
g r o u p s  a re  still available,  e.g., fo r  t r a c e r  exper iments .  

Th in- layer  c h r o m a t o g r a p h y  ( T L C )  of sufficiently h igh  reso lv ing  
power  sepa ra t e s  completely the  p lasmalogenic ,  the  alkyl-acyl, and  the  
diacyl f o rms  of phospha t id ic  ac id  dimethyl  esters.  The  same  three  
fo rms  of glyceryl  phosphoryl  e thano lamine  l ipids a re  also completely 
s epa ra t ed  as the  methy la ted  and  d in i t ropheny la t ed  der iva t ives .  I n  both 
ser ies  of de r iva t i ve s  the  p lasmalogen ic  l ipids r u n  ahead  the  o thers  on 
sil ica gel, the alkyl-acyl phospha t ides  have  i n t e rmed ia t e  mobility, and  
the  diacyl  l ipids  a re  the s lowest  ones in each series.  The same  o rde r  
of mobil i ty  has  been observed in my  l abo ra to ry  also wi th  the  th ree  
di f ferent  types  of d ig lycer ide  acetates .  The re la t ive ly  h igb  r e so lv inz  
p o w e r  of T L C  neces sa ry  for  these  n e w  sepa ra t ions  is obta ined by 
u s i n g  the  t echn ique  of mul t ip le  u n d i m e n s i o n a l  development  wi th  solvents 
g i v i n g  v e r y  low mobi l i ty  of the l ipids.  The s epa ra t i ons  d i scussed  h a v e  
neve r  been r epor t ed  wi th  the  na t ive  phosphat ides .  

A r g e n t a t i o n  c h r o m a t o g r a p h y  sepa ra t e s  qui te  effectively m a n y  ind iv idu-  
al molecular  species of all three  subclasses  of phospha t id ic  acid all- 
methyl  esters,  and  also those of methy la ted  and  d in i t ropheny la t ed  
" cep h a l i n s . "  
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C O P P E R  D E T E R M I N A T I O N  O F  E D I B L E  S O Y B E A N  O I L S  

Gary  Lis t  c~nd C. D. E v a n s  

Soybean  oils h a v e  been analyzed for  the i r  copper  content  before  
a n d  a f t e r  h y d r o g e n a t i o n  wi th  copper -conta in ing  catalysts .  Some deter- 
m i n a t i o n s  w e r e  m a d e  d i rec t ly  w i thou t  a s h i n g  by  both ac t iva t ion  and  
a tomic  absorp t ion  analyses .  Othe r  samples  w e r e  ashed and  the i r  r e s idnes  
analyzed by a tomic  absorpt ion,  emiss ion  spect roscopy and  two co]ori 
me t r i c  methods .  A l o w d e m p e r a t u r e  " d r y  usher , "  an  a p p a r a t u s  in 
which  oxygen  p l a sma  is g e n e r a t e d  in  a r ad io  f r equency  field u n d e r  
high. v a c u u m ,  w a s  adopted for  a s h i n g  glycer ide  oils. Al though the 
f ive-chambered  a p p a r a t u s  can be opera ted  cont inuously ,  a 3-g sample  
boat  r equ i red  72 h r  for  ash ing .  S u r f a c e  fo rma t ion  of an oxidized- 
polymerized sk in  m a k e s  d r y  a s b i n g  of t r ig lyce r ide  oils ex t remely  slow. 

The  v a r i o u s  ana lyses  of the  alkal i - ref ined and  bleached soybean oils 
showed a n a t u r a l  copper  content  of 0 . 0 2 - 0 . 0 4  ppm.  Oils hyd rogena ted  
wi th  copper  ca ta lys t  i nc reased  in copper  content  several  ppm,  bu t  
oils reprocessed  a f t e r  h y d r o g e n a t i o n  had  copper levels equal to tbose 
of the o r ig ina l  sa lad  oil. 
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T I T R A T I O N  O F  C Y C L O P R O P E N E  E S T E R S  W I T H  

H Y D R O G E N  B R O M I D E  
R.  O. Feuge,  Zigric~a Zarins ,  J.  L.  Wh i t e  anff R .  )3. Holmes  

Es te r s  of the  na tu ra l l y  o c c u r r i n g  cyclopropene acids  h a v e  here tofore  
been de te rmined  by  t i t r a t ion  w i t h  hyd rogen  b romide  in glacia l  acetic 
acid. H o w e v e r ,  h ighly  pur i f ied  methyl  ma lva la t e  and s te rcu la te  had  
an  a p p a r e n t  p u r i t y  os only 8 3 - 8 6 %  by this  method.  An u n w a n t e d  
catalyzed add i t ion  of acet ic  acid  to the cycIopropene moie ty  d u r i n g  the  
t i t r a t ion  has  been shown to occur .  S u b s t i t u t i n g  to luene  for  the  acet ic  
ac id  not only g ives  the  correc t  cyclopropene conten t  bu t  also s h a r p e n s  
the  end poin t  of the  t i t ra t ion ,  undoub ted ly  because  the  reac t ion  pro- 
cessed by a di f ferent  mechan i sm.  The t i t r a t ion  is p e r f o r m e d  at 7 0 - 7 5 C  
and  1 ,3-d iphenylguanid ine ,  wh ich  is soluble in  toluene, should be 
used  as a p r i m a r y  s t anda rd .  The  ind ica to r  solution is 0 . 0 3 %  crys ta l  
violet  in  bu ty r i c  acid.  I~[ono- a n d  d ig lycer ides  a n d  oxidized f a t t y  com- 
pounds  m u s t  be r emoved  before  t i t ra t ion .  O x i r a n e  oxygen  can  also 
be det.ermined by  the  n e w  procedure ,  p robably  wi th  an  accuracy  
g r e a t e r  t h a n  tha t  possible w i t h  h y d r o g e n  b romide  t i t r a t ion  in  glacia l  
acet ic  acid. 
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A B R O M O T H Y M O L  B L U E  D Y E - B I N D I N G  P R O C E D U R E  F O R  

E V A L U A T I N G  H E A T  P R O C E S S I N G  O F  S O Y B E A N  M E A L S  
J. E.  McGhee,  G. C. M~zstakas a n t  W .  J .  Albrecht  

A n e w  dye b i n d i n g  p rocedure  w a s  s tud ied  to follow the extent  of 
hea t  p rocess ing  of soybean  meals  beyond the  po in t  of u r ease  deac t iva-  
t ion.  

Bromothymol  blue absorp t ion  by the  nmal demons t r a t ed  a l i nea r  rela- 
t ionsh ip  wi th  t ime  of au toc l av ing  f r o m  1 / 2  to 5 h r  a t  a tmosphe r i c  
p res su re .  

I n  c a r r y i n g  out  the  p rocedure ,  a 0 . 2 %  solution of b romothymol  blue 
w a s  p r e p a r e d  by d isso lv ing  the  dye in  an  a lka l ine  solut ion of 9 0 %  
ethanol.  The  tes ts  were  ca r r i ed  out on samples  p r e p a r e d  f r o m  hexane-  
ex t rac ted  H a w k e y e  soybeans .  A sample  w a s  added  to the  dye solut ion 
a n d  the  m i x t u r e  w a s  ag i t a t ed  for  exact ly  1 rain.  A por t ion  of the  

l iquid w a s  decanted  into a curve t t e  a n d  the  t r a n s m i t t a n c e  w a s  mea-  
su red  on a spec t rophotometer  a t  570 m~. 

The  heat-processed soybean meals  w e r e  also analyzed for u rease  
act ivi ty ,  avai lable  lysine, n i t r ogen  solubil i ty index  and  t r yps in  inhibi tor .  
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A N  I M P R O V E D  P R O C E D U R E  F O R  Q U A N T I T A T I V E  A N A L Y S I S  

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

~.  J.  N u t t e r  and  O. S. Pr ive t t  

Lip id  is ex t rac ted  f rom f resh  t i s sues  via homogena t ion  wi th  mix- 
t a r e s  of cbloroform and  methano l  and  nonl ip id  impnr i t f e s  separa ted  
by Sephadex  ch romatogra l )hy  by a combina t ion  of procedures  descr ibed 
bv A. N. S iko tas  and  G. Rouse r  ( J A O O S  4 2 :  913, 1965)  and  i%. E. 
W u t h i e r  ( J .  L ip id  Res .  7 :  558, 1 9 6 6 ) .  

A qua l i ta t ive  examina t ion  of tile l ipid classes is m a d e  by T L C  with  
mi •  of pe t ro leum ether, ethyl e ther  and  acet ic  acid  for  the neu t r a l  
l ipids,  and  two-d imens iona l ly  for  the  polar  l ipids  w i t h  chloroform 
methano l  and  w a t e r  in the  first  d imens ion  a n d  propanol ,  w a t e r  and 
acetic acid  in  the  second d imension .  

An a m o u n t  of sample  to p e r m i t  the  ana lys i s  of all components  is  
then fully h y d r o g e n a t e d  by  m e a n s  of the  A d a m s  catalyst ,  and  f rac-  
t iona ted  by T L C  in ser ies  of one (or  two, i f  neces sa ry )  d imens iona l  
sys tems.  The spots  of the h y d r o g e n a t e d  classes a re  cha r red  by  h e a t i n g  
the  plates for  45 rain at  200C a f t e r  s p r a y i n g  w i t h  a chromic-su l fur ic  
acid r e a g e n t  p r e p a r e d  by m i x i n g  30 p a r t s  ( ro l l  of distilled w a t e r  
s a tu ra t ed  wi th  po tas s ium d ichromate  wi th  70 p a r t s  ( ro l l  concent ra ted  
su l fur ic  acid and  analyzed by dens i tomet ry .  W h e n  two-dimensional  
sys tems  a re  employed,  s t a n d a r d s  and  the  sample  a re  also r u n  on the  
s a m e  plate one-dimensional ly  in each solvent  sys tem.  

Ana lys i s  of a selection of pur i f ied  po la r  and  non polar  l ipid classes 
g a v e  ident ical  s t a n d a r d  cu rves  expressed  in  t e r m s  of carbon  content .  
A l inear  re la t ionship  between peak  a r e a  and  carbon content  w a s  ob- 
t a ined  f rom zero to app rox ima te ly  20 /xg of carbon.  Appl ica t ion  of the  
method is de mons t r a t ed  wi th  a n u m b e r  of s t a n d a r d  and  na tu r a l  mix- 
tu res  of l ipid classes. 
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T H E  S T R U C T U R E  O F  D I M E R I C  F A T T Y  A C I D S  A N D  T H E  

M E C H A N I S M  O F  D I M E R I Z A T I O N  

Ach in t ya  K .  ~ s n  Gqtpta 

Homolyt ic  c leavage  of the ca rbon-carbon  s ingle  bonds  ad j acen t  to the  
double bond occurs  on heatina" metilyl es ters  of u n s a t u r a t e d  fa t ty  
ac ids  at 280C in absence  of oxygen  to p roduce  a n u m b e r  of cha in  
c leavage  radicals .  ~he  va r i ous  secondary  reac t ions  of these rad ica l s  
g ive  in add i t ion  to the d imer s  a v a r i e t y  of d i f ferent  subs tances  which  
were  isolated and  the i r  const i tu t ion elucidated.  The the rmal  d i m e r s  of 
methyl  oleate were  separa te : l  into th ree  classes, viz. acyclic diene, 
acyclic monoene  and  monocycl ic  s a t u r a t e d  d imers .  The m e c h a n i s m  of 
d imer iza t ion  of nmthyl  oleate w a s  i nves t iga t ed  in  detai l  and  it  w a s  
found  tha t  allyl r ad ica l s  a re  f irst  f o r m e d  f r o m  methyl  oleate which  then 
add to a second molecule of in tac t  methyl  oleate. I n t r a m o l e c u l a r  r ad ica l  
addi t ions  also play a p a r t  in  the  d imer iza t ion  of methyl  oleate which 
lead to s a t u r a t e d  cyclic d imers .  Th i s  phenomenon  of i n t r amo lecu l a r  
r ad ica l  add i t ion  is pa r t i c u l a r l y  i m p o r t a n t  in  the  case of methyl  9e,12 r 
l inoleate, which  on he a t i ng  to 280C p roduces  s a t u r a t e d  tricyclic,  mono- 
olefinic bicyclic, diolefinic monocycl ic  a n d  t r ip ly  u n s a t u r a t e d  acyclic 
d i m e r s  toge the r  wi th  monoolefinic t r icycl ic  and  diolefinic bicyelic de- 
hyd rod imer s .  All these types  of d i m e r s  w e r e  e i ther  isolated as  such or  
as  co r r e spond ing  epoxides  and  ana lysed  chemical ly  and  also N M I ~ -  and  
m a s s  spectroscopically.  The  t he r ma l  d imer s  of methyl  9 t , l l t - l i n o l e a t e  
were  shown to be of t e t r a subs t i t n t ed  cyclohexene (Die ls -Alder)  s t ruc-  
ture .  w he r e a s  the rma l  d imer s  obta ined f r o m  methyl  9e,12Cdinoleate at 
280C u n d e r  the  exclusion of 0'_, do not  conta in  Diels-Alder-dimers .  
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N O N V O L A T I L E  A L P H A - B R A N C H E D  C H A I N  F A T T Y  E S T E R S  

I I I .  A D D I T I O N  O F  A C I D  C H L O R I D E S  A N D  A N H Y D R I D E S  
T O  T E R M I N A L  O L E F I N S  

T. Perlstein,  A.  Eisner ,  W .  C. Au l t  and  P .  A .  D e t t a v e n  

A tort-butyl  peroxide  in i t i a ted  f ree  r ad ica l  reac t ion  w a s  employed for  
the p r e p a r a t i o n  of a -b ranched  f a t t y  acid  chlorides,  wh ich  were  then 
conver ted  in s i tu  to methyl,  tert-butyl,  and  phenyl  esters.  An a- 
b r anched  fa t ty  acid  a n h y d r i d e  w a s  s imi la r ly  p r e p a r e d  and  conver ted  to 
the  methyl  ester.  

The  use of the  acid  chloride or  acid  a n h y d r i d e  p e r m i t t e d  reduct ion  
in the  molar  r a t io  of r e a c t a n t s  to hal f  or less of tha t  used  in addi t ion  
of es ters  to t e r m i n a l  olefins w i thou t  a f fec t ing  the  yield. The r e su l t an t  
we igh t  pe r cen t  inc rease  of p roduc t  in  reac t ion  m i x t u r e  eased the prob- 
lem of i so la t ing  the  p roduc t  also. The  direct  add i t ion  of these  sub- 
s t r a tes  to t e r m i n a l  olefins g ives  r i se  to a -b ranched  moie t ies  which  can 
be conver ted  read i ly  to a va r i e t y  of de r iva t i ve s  such  as acids, amides ,  
n i t r i les  and  difficultly p r e p a r e d  esters .  

The yields of a -branched  methyl  es ters  obta ined f rom esters,  car- 
boxylic acids,  acyl chlorides and  acid  anhyd r ide s  u n d e r  the  s a m e  addi-  
t ion react ion condi t ions  were  compared .  
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A S T R U C T U R A L  B A S I S  F O R  T H E  D E V E L O P M E N T  O F  

F U N C T I O N A L  D E F E C T S  I N  I S O M E R I Z E D  L I N O L E N A T E S  
J. P .  K a s s  

S t r u c t u r a l  and  them'et ical  cons ide ra t ions  will be p resen ted  to indi- 
cate tile ostensibly anomalous  defects  of catalyt ical ly con juga t ed  lino- 
lenates  as compared  w i t h  the  more  no rma l  l inoleates in i somer ized  
d r y i n g  oils a re  in  p a r t  a t t r ibu tab le  to the  a ppa r e n t l y  h i ther to  over-  
looked fac tors  consequent  upon  the  k n o w n  f o r m a t i o n  of an isolated, 
d ime thy lene- in te r rup ted  (1,5)  nonpolymer izable  double bond in the  
A9,13,15, and  to a lesser  ex ten t  A9,11,15 t r i ene  sys tems  f r o m  the 
doubly monomethyIene  i n t e r r u p t e d  (1 ,4)  A9,12,15 sys tem of n a t u r a l  
l inolenic acid.  

S imi l a r  cons ide ra t ions  will be appl ied to the  " r e v e r s i o n "  effects of 
res idua l  A15 or  514  isolated double bonds  r e m a i n i n g  a f t e r  the  1,4 
add i t ion  of hyd rogen  to newly f o r m e d  con juga t ed  systems,  o r  the  
p re fe ren t i a l  s a t u r a t i o n  of the p r o x i m a t e  d iene  sys tems  upon the selec- 
t ive  hyd r ogena t i on  of l inolenate.  
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M E T H Y L A T I O N  O F  F A T T Y  A C I D S  I N  L I P I D S  B Y  

L O W - T E M P E R A T U R E  B A S E  C A T A L Y S I S  
B arbara  Zook and  L.  R.  D u g a n  

The effect of po t a s s ium hydrox ide  on the  methyla t ion  of t r ig lyce r ide  
and  phosphol ip ids  by the  low t e m p e r a t u r e - s u l f u r i c  ac id  method  w a s  
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s tudied .  N e u t r a l  l ip ids  methy la ted  inc luded corn oil, coconut  oil, t a l l ow  
a n d  bu t t e r  oil. The  phosphol ip ids  phospha t idy l  choline, phosphat idy l  
e thano lamlne  a n d  sph ingomye l in  lprepared f r o m  egg  yolk w e r e  pur i f ied  
by  p r e p a r a t i v e  th in- layer  c h r o m a t o g r a p h y  ( T L C )  and  s tud ied  in  l ike 
m a n n e r .  P o r t i o n s  of each l ipid w e r e  methyla ted  acco rd ing  to the  low 
t e m p e r a t u r e - s u l f u r l c  ac id  method  u s i n g  v a r y i n g  a m o u n t s  of po tass ium 
hydrox ide  for  neu t ra l iza t ion .  T L C  of the  p roduc t s  of the  neu t r a l  l ipid 
samples  revea led  tha t  complete methy la t ion  w a s  accompl ished wi th  
p o t a s s i u m  hydrox ide  at  levels of 4.5 g / 1 5  ml methanol  and  above. The  
T L C  da ta  f r o m  neu t r a l  l ipids  also showed tha t  methy la t ion  w a s  essen- 
t ial ly complete w h e n  no acid  w a s  used  i n d i c a t i n g  tha t  the  methy la t ion  
w a s  actual ly base-catalyzed.  G a s d i q u i d  c h r o m a t o g r a p h y  da ta  showed 
an  inc rease  in  shor te r  cha in  ac ids  (esp. m y r i s t i c )  a n d  in the  Cls un- 
s a t u r a t e d  ac ids  w h e n  lesser  a m o u n t s  of base  were  used.  Th i s  re lease  
of the  si~orter cha in  and  less s a t u r a t e d  ac ids  is  sugges t ive  of the  lipid 
re lease  by  l ipase hydrolysis .  
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P R O P E R T I E S  O F  W A X  E S T E R S  

R. T. Iyengar and 11. Schlenk 

Sa tu ra ted ,  m o n o u n s a t u r a t e d  and  some d i u n s a t u r a t e d  w a x  es ters  were  
synthes ized  f r o m  alcohols and  acids  of cha in  l eng ths  C~e to Ce2 (even  
n u m b e r e d  only) .  The  raps genera l ly  show i n c r e m e n t s  of 40-50/2 C 
atoms  for  s a t u r a t e d  es ters  C~e, Ces, Ca0 . . . .  whe re  e i ther  the  alcohol 
por t ion  or  the  ac id  por t ion  is constant .  I n c r e m e n t s  a r e  about  9 ~  C 
a toms  w h e n  both alcohol a n d  acid  a re  homologous,  as in w a x  es ters  
C~s, Ce2, Cse. Ce r t a in  consis tencies  of mps  become also a p p a r e n t  w h e n  
c o m p a r i n g  s a t u r a t e d  i somers .  H o w e v e r ,  some except ions  h a v e  been 
encoun te red  and  they  a p p e a r  to be charac te r i s t ic .  

]V[onoenoie w a x  es ters  w i t h  the  double bond  in the  alcohol g r o u p  
h a v e  h i g h e r  raps t h a n  the  i somers  wh ich  h a v e  the  double bond  in  the  
aeyl  g roup  and  the  crys ta ls  a re  qui te  d i f ferent  in  appea rance .  

P r e p a r a t i v e  as well as ana ly t ica l  s epa ra t i on  methods  fai l  w i th  iso- 
m e r i c  wax  es ters  which  occur  in  biological  ma te r i a l s .  Therefore ,  a 
s t udy  of m a s s  spec t ra  of the  synthe t ic  w a x  esters  w a s  u n d e r t a k e n .  
S a t u r a t e d  esters  exhibi$ p a t t e r n s  which  enable ident i f icat ion of com- 
ponen t s  of s imple  i somer ic  mix tu re s .  

122  
S Y N T H E S I S  O F  a - M E T H Y L  B R A N C H E D  F A T T Y  A C I D S  

V I A  T H E  F A V O R S K Y  R E A C T I O N  
T. Gerson and t l .  SehlenIc 

F a t t y  ac ids  subs t i tu ted  wi th  a methyl  g r o u p  in a-posi t ion a re  of 
biological  in te res t  in v i ew of the i r  occur rence  in  a va r i e t y  of l ipids.  
Iden t i f i ca t ion  of s ide p roduc t s  f r o m  fa t ty  ac ids  synthes i s  by  Wolff  
r e a r r a n g e m e n t  of d iazoketones  ind ica ted  tha t  a -methyl  f a t t y  acids  can 
be p r e p a r e d  f r o m  chlorometJ~yl ketones .  Accordingly ,  ac id  chlorides 
w e r e  conver ted  in to  d iazomethyl  ke tones  and  f u r t h e r  into chloromethyl  
ketones.  The  la t te r  g a v e  a-methyl  f a t t y  acids  upon  t r e a t m e n t  wi th  
alkal i  ( F a v o r s k y  r eac t i on ) ,  a -Methylpa lmi t ic  a n d  -s tear ic  acids  w e r e  
p r e p a r e d  th i s  w a y  f r o m  pahn i t i c  and  s t ea r i c  acids  and  a f t e r  adsorp-  
t ion c h r o m a t o g r a p h y  g a v e  the p u r e  compounds ,  as methyl  esters,  in  
yields up to 5 5 % .  a -Methy la rach idona te  w a s  p r e p a r e d  f r o m  arachi -  
donie  ac id  w i t h  a yield of 4 0 % .  

Prev ious ly ,  the  F a v o r s k y  react ion  had  not  been appl ied to long cha in  
f a t ty  acids  bu t  i t  seems to offer a d v a n t a g e s  above syn theses  of a-methyl  
ac ids  u t i l i z ing  methylmalonate ,  in  pa r t i cu la r ,  for  i n t r o d u c i n g  1~C. The  
reac t ion  w a s  appl ied  also to d ihalomethyl  ke tones  f rom which  olefinic 
acids  w e r e  obtained.  Yields  w e r e  of the order  of 2 5 %  in the la t te r  
case. The  s t r uc tu r e s  of the  synthe t ic  compounds  w e r e  establ ished by  a 
v a r i e t y  of methods.  
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H I G H * Y I E L D  P R E P A R A T I O N  O F  M E T H Y L  S T E A R O L A T E  

R. O. Eutterfie~d and 11. J. Dutton 

A labora to ry  p rocedure  for  p r e p a r i n g  methyl  s tearo la te  is described.  
I t  involves  three  s t e p s - - b r o m i n a t i o n ,  dehydrob romina t Jon  a n d  purif ica-  
tion. A va r i e ty  of s t a r t i n g  ma te r i a l s  were  inves$igated,  i nc lud ing  com. 
merc ia l  a n d  l abora to ry  "o le ic"  ac ids  and  olive f a t t y  ac ids  and  tri-  
g lycer ides .  F a t t y  ac ids  were  b r o m i n a t e d  in  die thyl  ether ,  w h e r e a s  
t r ig lycer ides  were  b r o m i n a t e d  di rect ly  and  in ether.  Dehyd rob romina -  
t ions were  done in e i ther  boiling" 3 0 %  KOH-e thy l ene  glycol solutions 
or  3 0 %  K O H - w a t e r  solutions u n d e r  p res su re .  Saponi f ica t ion  of the  
t r ig lycer ides  also occur red  d n r i n g  th is  second step. Af t e r  convers ion  to 
methyl  esters,  the  p roduc t  f r o m  olive oll analyzed 8 0 %  methyl  s tear-  
elate. Pu r i f i ca t i on  by e i ther  a r g e n t a t i o n  or  aee toni t r i le -hexane  
coun te r  c u r r e n t  d i s t r ibu t ion  yielded methyl  s tearola te  of 99~-% pur i ty .  
Based  on the  a m o u n t  of oleic acid  p r e sen t  in  the  ini t ia l  oil, overall  
recover ies  a v e r a g e d  8 0 % .  I n  add i t ion  to th is  l abo ra to ry  method,  a 
possible m a n u f a c t u r i n g  p rocedure  is outl ined.  
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RELATIVE REDUCTION RATES OF FATTY ACID ISOMERS BY 
H Y D R A Z I N E  

C. R. ~'chol~eld, ~. O. Butterfield and H. J. Dutton 

H y d r a z i n e  is k n o w n  to reduce  double bonds  in f a t t y  ac ids  wi thou t  
change  in posi t ion or geomet r ic  conf igura t ion  of r e m a i n i n g  double 
bonds  and  to be much  less selective t h a n  cata lyt ic  hyd rogena t i on  be- 
tween  poly- and  m o n o u n s a t u r a t e d  acids  in  mix tu res .  P r e v i o u s  w o r k  
at  th i s  L a b o r a t o r y  has  shown tha#, w i t h  l inolenie acid,  double bonds  
f a r t h e s t  f r o m  the carboxyl  a r e  reduced  a t  a s l ightly f a s t e r  rate .  

K ine t i c  s tudies  of hyd raz ine  reduc t ion  of s imple  b i n a r y  m i x t u r e s  of 
f a t t y  acids p rov ide  a more  sens i t ive  method  for  m e a s u r e m e n t  of differ- 
ences in  reac t ion  rates ,  cis 15-Octadecenoic  acid  is r educed  about  
1.3 t imes  f a s t e r  t han  cis-9-octadecenoic acid. The  same  difference is 
f ound  be tween  cis.3-octadecene a n d  cis-9-oetadecene, cis-12-Octadecenoic 
acid  is r educed  at  the same  r a t e  as  the  eis-9-isomer, bu} trans-9- 
octadecenoic  ac id  is r educed  s l ight ly fas te r .  The compara t i ve  reduc t ion  
a n d  ana lyses  of these  and  other  i somer  m i x t u r e s  and  of some poly- 
enoic acids  will be described.  
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S Y N T H E S I S  O F  U N S A T U R A T E D  A L D E H Y D E S  

11envy Rako1~ 

Mahadevan ,  Phi l l ips  and  L u n d b e r g  [ L i p i d s  1, 183 ( 1 9 6 6 ) ]  descr ibe  
the synthes i s  of u n s a t u r a t e d  f a t t y  a ldehydes  wi thou t  bond  m i g r a t i o n  or  
i somer iza t ion  by  oxida t ion  of the co r r e spond ing  f a t t y  alcohol tosylates 
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ABSTRACTS : DETERGENTS 

with dimethyl sulfoxide and sodium bicarbonate. In studying the 
Rosenmund reduction of acid chlorides to aldehydes, White, Sulya and 
Cain [J. Lipid Res. 8, 158 (1966) ] found that while this method 
worked well for the oreparatinn of saturated aldehydes, the reduction 
of oleoyl chloride gave stearaldehyde as well as olealdehyde. Moreover, 
the olealdehyde contained 26% trans bonds and the double bonds were 
scattered from Cs through C14 with less than half remaining at C9. 

Since a noncatalytic method might give redaction without bond 
migration or isomerization, the reduction of unsaturated acid chlorides 
with lithium tri-t-butoxyaluminohydride [J. Am. Chem. Soc. 80, 5377 
(1958)] was studied. Infrared analyses of olealdehyde, linolealdehyde 
and stearolaldehyde prepared from the corresponding acid chlorides 
revealed no trans isomers. Ozonization-reduetion of the ethylenic alde- 
hydes or ozonization-hydroiysis-esterification of the acetylenic aldehyde 
followed by gas-liquid chromatographic analysis of the fragments showed 
that essentially no bond migration had occurred (at most 3-5%). 
Ultraviolet analysis of linolealdehyde showed the absence of conjuga- 
tion. Therefore, lithium tri-t-butoxyaluminohydride can be used to 
reduce monoethylenic, diethylenic and monoacetylenic acid chlorides to 
the corresponding aldehydes with essentially no bond migration or 
isomerization. 

Flavor Chemists Elect 
Merwin President 

E. L. MERWlhr has been elected to a one-year term as 
Pres iden t  of  the Society of  F lavor  Chemists, Inc., at its 
Annual  Meet ing in New York City. 

Other  officers elected were:  Vice Pres ident ,  AXTHONY 
CLE~ENTE of Fr i t sche  Bros . ;  Secretary,  EUGENE BUDAY of 
Polak  F ru t a l  Works ;  Treasurer ,  A. V. SALDARINI of  Norda.  

Applications Now Being Accepted 
for Polymeric Materials Program 

Appl ica t ions  fo r  the g radua te  p rog ram in Po lymer  Chem- 
is try and Technology a t  Polytechnic Ins t i tu te  of  Brooklyn 
are now being accepted by the Office of  Admissions,  333 
J a y  St., Brooklyn,  N. Y. 11201. 

Regis t ra t ion will be held Sept .  18-21, 1967. Classes 
begin Sept.  25. Research fel lowships are  available fo r  the 
program,  announced Prof .  James  Conti, Head  of the 
Chemical Engineer ing  Depar tment .  In te res ted  s tudents  
may write to P rof .  Conti or call him at  (212)643-2852 or 
643-2962. 

The program,  leading to a master ' s  degree in Polymeric  
Materials,  can be pursued  full- t ime in the day or par t - t ime 
in the evening. A full- t ime s tudent  can complete the 
p rog ram in one calendar  year.  

Requirements  fo r  the p rog ram are a B.S. degree in 
Chemistry or Chemical Engineer ing  or the equivalent f rom 
an approved  college. Total semester  hour  credits required 
fo r  the degree arc 30. Of  this total, 20 are elective credits. 

P lanned  to make possible specialization in polymer  science 
or engineer ing or to obtain a diversified t ra in ing in both 
po l ymer  chemis try  and technology,  the p rog ram conforms 
ful ly with the recommendat ions  of  the Educat ion  Com- 
mittee of  the Society of  Plast ics  Engineers .  

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

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

2618~ Main P.O. Box 903 Dallas, Tex. 

(Continued from page 360A) 
SYNERGISTIC SEQUESTERING AGENT. J. S. Pierce. U.S. 3,294,689. 
A synergistic sequestering compositlcn of matter of wide 
utility is claimed which, when dissolved in water, consists 
essentially of an aqueous solution of (HOCItf)3CNItCtt~- 
CHOHCH_.NHC(Ctt2OH)a and citric acid, in which the molar 
ratio of polyhydroxyamine to citric acid has limits of 4/1 
to 1/4. 

SHAVING CREA~[ CONTAINING POLYSILOXANES. J. L. Bishop, 
Jr. and C. W. Todd (Dow Corning Corp.). U.S. 3,298,919. A 
shaving cream composition consists of 0.5-9% stearic acid, 
0.5-3% laurie acid, I 15% glycerine, 1-7% triethanolamine, 
40-80% water, 2-12% of a propellant and 0.1-5% of a sili- 
cone fluid. 

LII~IE SOAP DISPERSANTS. R. R. Irani and K. Moedritzer (Mon- 
santo Co.). U.S. 3,293,956. A soap composition is claimed, 
consisting essentially of soap and at least one per cent by 
weight of an organo-amino polymethylphosphonic compound 
of the formula ( R x ) ( R s ) N - - C ( Y ) ( Y ' ) - - P O ( O X ) s ,  where X 
is a cation selected from the group consisting of hydrogen, 
alkali metal ion, ammonium ion and lower molecular weight 
alkyl, alkylene and alkano] amine ions; Y and Y' are either 
hydrogen or lower alkyl groups containing 1-4 atoms; R~ is 
either hydrogen, an aliphatlc group containing 1 to 30 C 
atoms or - - C ( Y ) ( Y ' ) - - P O ( O X ) s ;  R~ is selected from the 
class consisting of hydrogen, aliphatic groups containing 1 to 
30 C a t o m s , - - C ( Y ) ( Y ' ) - - P O ( O X ) ~  a n d - - [ C ( Y ) ( Y ' ) ] ~ - -  
N(Z')  (Z), where n is an integer from 1 to 30; Z is u mem- 
ber selected from the class consisting of hydrogen and 
- - C ( Y ) ( Y ' ) - - P O ( O X ) s  and Z' is a member selected from 
the class consisting of hydrogen, - - C ( Y ) ( Y ' ) - - P 0 ( O X f )  and 
- - [ C ( Y )  (Y ' )NZJm- -C(Y) (Y ' ) - -PO(OX)~ ,  where m is an in- 
teger from 1 to 30; with at least one of the groups repre- 
sented by R~ and R_~ containing at least one - - C ( u  
PC (OX)s group. 

DETERGENT BREAKER COMPOSITION. J-. S. Frank. U.S. 3,298,963. 
A synthetic detergent breaker composition consists essentially 
of 2-60% by wt. dialkylpolysiloxane having the general for- 
mula (RSIO), where n is a positive integer from 2 to 100 
and the R radicals are alkyl groups with, at the chain ends, 
from i to 6 C atoms; 2-70% alkylsiloxymetallic complex hav- 
ing the general formula (RSiO)~M, where M is the metallic 
ion selected from the group consisting of A1, Fe ~+, Fe 8+ and 
Co and the /~ consists of alkyl groups from C~ to Cs; I0-70% 
metallic sulfate, the metal being A1, Fe 2+, Fe s+ or Co.; 0.5- 
20% silica gel; and 0.2 0.5% of a p i t  controlling material 
selected from the group consisting of sulfuric acid, sulfurous 
acid and ascorbic acid. 

ALKYLENE OXIDE POLY)s COIV[POSITION FLEXIBILIZED "WITH 
SALTS OF CARBOXYLIC ACIDS. R. D. Lundberg and R. W. Cal- 
lard (Union Carbide Corp.). U.S. 3,298,980. An homogeneous 
composition is claimed, comprising a polyethylene oxide hav- 
ing a reduced viscosity of at least I and from about 20 to 
40% by wt., based on the weight of the polymer, of a salt 
containing 4-22 C atoms selected from the group consisting of 
ammonium or alkali metal salts of aliphatic carboxylic acids 
or aronlatic carboxylic acids. 

METHOD OF SELECTING E~IULSIONS INTENDED FOR THE PREPA- 
RATION- OF COS~IETICS AND SKIN PRODUCTS. R. R. Aron- 
Brunetiere and C. F. Aron (Paris, France).  U.S. 3,300,386. 
A method is described for testing emu]slons as to their suit- 
ability in the treatment of dry and greasy skins. The method 
involves effectlng a biopsy of an untreated portion of the 
shaven skin of an animal, applying the emulsion to be tested 
on another portion of the shaven skin at spaced intervals for 
a predetermined interval and effecting biopsies of the treated 
portion to determine the effect of the treatment. Emulsions 
for treating dry skins are expected to cause hyperplasia of 
the sebaceous glands and emulsions for treating greasy skins 
should fail to cause such an effect. 

PRESSED POWDER ANTIPERSPIRANT AND METHOD 0F PREPARA- 
TION. R. L. Xole (Kolmar Laboratories, Inc.).  U.S. 3,300,387. 
A topically applied product for human use consists of a dry 
pressed powder cosmetic base having dispersed in itself di- 
vided particles of a hygroscopic antiperspirant coated with a 
water-soluble wax-like material selected from one of the fol- 
lowing: polyethylene glycols with an average molecular weight 
of 1000 to 6000; polypropy]ene glycols with an average mo- 
lecular weight of 140 to 600; methoxy propy]mm glycols with 
an average molecular weight of 350 to 750; lanolin extracts; 
ethoxy]ated lanolin; fa t ty  acid esters of polyalcoho]s contain- 
ing Cs to C~o fat ty acids; ethoxylated fa t ty  acids containing 

(Continued on page 392A) 
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