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�9 F a t s  a n d  O i l s  
THE BAKING PER:POt~MANCI5 0:P BUTTER :POWDEI~. P .  IV[. T .  Hansen 
(Div. Dairy Res., C.S.I.R.O., Melbourne). Australian J. Dairy 
Technol. 18, 86-91 (1963). Butter powder was used with satis- 
factory results as the only source of shortening in cake recipes 
using varioas proportions of fat. However, the baking per- 
formance suffered if the powder was prepared from fat  homoge- 
nized at high pressure (100-200 at.) in the presence of much 
protein. Powders in which some of the non-fat milk solids had 
been replaced with starch or sugar gave particularly satisfac- 
tory results with household flour. I t  was found that the best 
baking results were obtained when the temperature conditions 
favoured some crystallization of the butter fat  either in the 
powder or during the preparation of the batter. Some sug- 
gested uses have been given for butter powder in fruit  cake, 
scones and icing. 

VAPOUE PHASE CARRONYL ABSORPTION IN  TITE :PAth ULTtl, A-VIOL]gT, 
J. F. Horwood and J. R. Williams (Div. Dairy Res., C.S.I.R.O., 
Melbourne, Australia).  Speetrochim. Acta 19, 1351-62 (1963). 
The usefulness of far ultra-violet absorption spectra in the 
classification and identification of carbonyl compounds purified 
by gas chromatography was investigated. From the vapour 
spectra examined it was concluded that alkan-2-ones (C3 to C~o), 
alkan-3-ones (C4 to C~o) and symmetrical alkanones (Ca, C5, Cz, 
C9 and Ca~), alk-l-en-3-ones (C; to C9), alkanals (C~ to C~), 
a]k-2-enals (C~, C4, C~ and C~) and some eycloalkanones (C5 to 
Cs) can be differentiated as classes. Differentiation between 
homologues was possible for alkan-2-ones (C3 to C~), alkanals 
(C.2 to C6), and alkanones (C~ to C~). 

E S T I M A T I N G  SOLIDS-NOT-I~AT AND PI~0TEIN IN  M I L K  :PI~O/~I DI:PFE~- 
EAT SOURCE:S USINO PEIgCNNTAOE M I L K  :PAT~ PI~0TEIN, AND SOLIDS- 
NOT-:PAT. R. E. Erb, U. S. Ashworth, L. J. Manus, and N. S. 
Gelding (Dept. of Dairy Sci., Washington State Univ., Pull- 
man).  J. Dairy Sci. 46, 1217-1227 (1963). The major com- 
ponents of milk were determined to compare the relative ac- 
curacy of indirectly estimating protein and solids-not-fat 
(SNF) .  The study included 2,842 montbly test-day samples 
from Guernsey, Holstein, and Jersey cows, 960 semimonthly 
composited samples from 40 herds, and 718 bulk milk samples 
from 64 herds representing one two-day composite monthly. 
Standard errors of estimate (Sy.~) for within breed when using 
per cent milk fa t  to estimate per cent SNF were 0.53, 0.25, 
and 0.17% SNF, respectively, for monthly samples from indi- 
vidual cows, lactation averages, and two-day composites of 
herd milk; similarly compared, when per cent protein was 
used to estimate per cent SNF, the Sy~ were, respectively, 
0.47, 0.19, and 0.14% SNF. Percentage milk fat  and per cent 
SNF (gravimetrically determined) were compared for indirectly 
estimating per cent protein. The within breed S~.~ for monthly 
samples from individual cows, lactation averages, and two- 
day composites of herd milk were, respectively, 0.32, 0.16, and 
0.17 for per cent milk fa t  and 0.29, 0.14, and 0.15 for per 
cent SNF. 

THE USE 0:P SEPHADEX FOR THE I~E~i0VAL 0':P NONLIPID CONTAmi- 

NANTS YI~0,M LIPID EXTIgAeTS. M .  A ,  We]] . s  a n d  J .  C.  D i t t m e r  
(Dept. of Bioehem., College of Med., Univ. of Kentucky, Lex- 
ington).  Biochemistry 2, 1259-1263 (1963). When lipid ex- 
tracts are passed through columns prepared of Sephadex in 
chloroform-methanol-water, the extracts are freed of non- 
lipid contaminants. The removal of amino acids, carbohy- 
drates, nucleotides, I{C1, and inorganic phosphate from lipid 
extracts by this procedure is of the order of 99%. Lipid re- 
coveries of 98-100%, as determined by the recovery of total 
fa t ty  acids and of C~-cholesterol, are obtained with most 
extracts. 

DETEtgMINATION OF MALONALDEHYDE BY ULT!ZAVIOL]~T SPECTRO'- 
PHOTOM]~TI~u Tai-wan Kwon and B. M. Watts  (Dept. of Food 
and Nutr., Florida State Univ., Tallahassee). J. Food Sci. 28, 
627-630 (1963). Malonaldehyde occurs mainly as the enol 
form (CHOH=CHCHO) in aqueous solution. The UV ab- 
sorption spectrum of the compound is pH-dependent. Below 
pi t  3.0, the compound is s-cis, planar, having an intramoleeular 
H bond, with absorption maximum at 245 In# and molar ab- 
sorptivity (e) = 1.34 • 10 ~. Above pH 7.0, the compound is com- 
pletely dissociated and the maximum absorption of the enolate 
anion occurs at 267 m~ with =3.18 • 10 ~. The absorbance 
diffm'ence between acidified and basified malonaldehyde solu- 
tions at 267 m/z can be used as a measure of malonaldehyde 
even in the presence of other compounds that absorb in this 

spectral region, provided their absorption is not pit-dependent. 
This difference is directly proportional to malonaldehyde con- 
centrations from 5 • 10 6 M to 3 • 10 -5 M. The method has been 
successfully applied to the assay of malonaldehyde in distil- 
lates from rancid foods. Its sensitivity is only about 40% of 
the 2-thiobarbituric acid (TBA) test, but is sufficient to de- 
tect threshold levels of rancidity. The test is simpler, much 
more rapid, and more specific than the TBA test. 

DIRECT QUANTITATIVE ISOLATION ~ OP MONOCARBONYL COMPOUNDS 
FROg'S[ FATS AND 0ILS.  D .  P ,  Schwartz, H .  S .  Haller, a n d  M .  
Keeney (Dairy Products Lab., Eastern Utilization Res. and 
Deve/opment Div., Agricultural Res. Svc., U. S. Dept. of Ag., 
Washington 25, D. C.). Anal. Chem. 35, 2191-2194 (1963). A 
quantitative procedure is described for the direct isolation of 
carbonyl compounds from fats and oils. Carbonyl compounds 
in the fat  are converted to their 2,4-dinitrophenylhydrazones, 
subsequently freed of fat, and fractionated by adsorption on 
activated magnesia and partially deactivated alumina. The 
fat-free monocarbonyl fraction is then separated into classes 
on magnesia and the members of each class are obtained by 
column partition chromatography and identified by supple- 
mentary techniques. The procedures is ideally suited for small 
samples of fat, but can be applied to kilogram quantities. 
Advantages and limitations of the method are discussed. 

II~I~ADIATION-INDUCED CHANOES IN  M I L K  :PAT. ]~. A. Day and 
S. E. Papaioannou (Dept. of Food Sei. and Tech., Oregon 
State Univ., Corvallis). J. Dairy Sei. 46, 1201-1206 (1963). 
Gamma irradiation of milk fat  under reduced atomspheric pres- 
sure produced free monoearbonyls at a rate proportional to 
irradiation dose. The 2-thiobarbituric acid number and total 
carbonyls increased, but not at a linear rate. Small quantities 
of hydroperoxides were produced; radiation dosages higher 
than 1.5 Mrad decreased the concentration. The flavor of the 
irradiated fa t  appeared to have three components: hydrolytic 
rancidity, oxidized, and candlelike. The nmnocarbonyls of 
irradiated fat  were isolated and analyzed by gas chromatog- 
raphy and as 2,4 dinitrophenylhydrazine derivatives. Alkanals 
predominated and their order of decreasing concentration in 
the irradiated fat  was: C1~, C~, C~, C~, Clo, C~, C;, C~, C~, iso-C~, 
C~, C5, Ca, C~, C1. Methyl ketones also were produeed by irradia- 
tion and the following compounds were found: C~, C1~, C~, Cr, 
C5, C~. Indirect evidence is presented indicating that  the long- 
chain aldehydes are responsible for the candle-like defect. I t  
is suggested that the long-chain aldehydes and methyl ketones 
are produced via hydrolytic rather than oxidative mechanisms. 

CHANOES IN  PATTY ACID COMPOSITION DUI~INO PR~PAI~ATIVE THIN-  
LAYER CHtCOI~IATOGI~APHY. l~I. Z. Nichaman, C. C. Sweeley, N. M. 
Oldham, and R. E. Olson (Dept. of Biochem. and Nutrition, 
Graduate School of Public Health, Univ. of Pittsburgh, Pitts- 
burgh 13, Pa.) .  J. Lipid t~es. 4, 484-485 (1963). Iodine may 
react chemically with unsaturated lipids, thus invalidating GLC 
studies of the eluted spots. A partial loss of polyunsaturated 
fa t ty  acids after staining of the TLC plates with iodine vapor 
was found. Staining of the plates with iodine vapor, prior 
to the removal of the lipid and transmethylation, leads to a 
relative decrease in polyunsaturated fa t ty  acids with a propor- 
tional increase in the more saturated fa t ty  acids. I t  is also 
apparent that the loss of polyunsaturated fa t ty  acids is roughly 
proportional to the total number of double bonds, since the 
relative losses of linoleate, eieosatrienoate, and araehidonate 
were 7%, 21%, and 29%, respectively, when compared with 
a sample isolated by column chromatography. The fact  that 
the results obtained with unstained plates or plates prestalned 
with RhodanIine 6G are nearly identical with those o b t a i n e d  
by column chromatography may be taken as evidence that little 
autoxidation of polyunsaturated fa t ty  acids occurs during thin- 
layer chromatography. Iodine vapor is thus to be avoided in 
detecting lipids spots on thin layer plates if the lipids are 
to be subsequently analyzed by GLC. Rhodamlne 6G is a 
suitable, noninterfering substitute. 

A TECHNIQUE FOR QUANTITATIVE I~ECOVERY O:P LIPII)S F~OI~ CHI~O- 

MATOPLATES. B. Goldrick and J. Hirsch (The Rockefeller Inst., 
New York 21, N. Y.). J. Lipid Res. 4, 482-483 (1963). A sim- 
ple method was developed for the quantitative recovery of 
approximately 30 mg of lipid from chromatoplates. A cen- 
tral feature of this method is the use of a simple device to 
assure quantitative recovery of silielc acid particles. The ad- 
sorbent is cleanly separated from the glass by a few firm 
strokes from a single-edge razor blade and collected into 
a mound, using a black background to assist in visu]izing traces 
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of uncollected material. The particles of adsorbent are then 
sucked into a glass aspirator consisting of heavy glass tub- 
ing drawn out at  both ends with a sintered glass filter (pore 
size 20-25 #) in the expanded center portion. Thereafter,  the 
glass aspirator is disconnected from the vacuum, held vertically, 
and tapped to displace any silieie acid adherhlg to its mouth. 
Solvents are slowly introduced from a syringe via teflon tubing 
to prevent particles blowing back as air is displaced. Elution 
is then carried out in a few seconds with tile aid of moderate 
pressure fronl a cylinder of compressed nitrogen. For a tot 'd 
of 40 separate chromatographic separations, the recovery of 
carboxyl ester averaged 98.7% with a s tandard deviation of 
6.68. Corresponding figures for recovery of C ~" counts were 
99.5% + 6.97. 

A SIMPLE, METHOD FOR TIlE SEPARATION OF MINUTE AMOUNTS 
0P TISSUE LIPIDS BY THIN-LAYEI~ CHROMATOGRAPHY AND GAS- 
LIQUID CHROMATOGRAPHY. M. Dobifisovh (Isotope Lab., Inst.  
for Biol. Res., Czech. Acad. of Sciences, Prague  6, Czech.). 
J. Lipid Res. 4, 481-482 (1963). Lipids of lungs, livers, 
intestine, and white and brown adipose tissue were extracted 
with Bloor 's  solution, and aliquots of 2-15 mg were trans- 
ferred to 2-ml glass ampoules. Analytical thin-layer chroma- 
tography was performed on microscope slides (2.5x 8 enl) 
using Silica Gel G. The chromatograms were developed in 
hexane-diethyl ether-ethyl acetate 40:10:1.5 (v/v)  and de- 
tected by charring after  having been sprayed with 25% 
perchloric acid in water. Phospholipids, cholesterol, free fa t ty  
acids, triglycerides, and cholesterol esters were readily dis- 
t inguished by this procedure. Diglycerides appear at the same 
spot as cholesterol. The identified regions were then sucked 
into conical glass tubes 6 mm in dianleter. The lipids were 
extracted fronl the silica gel with chloroform-methanol 2:1 
and placed in 2-ml ampoules. At least 85% of the lipids was 
thus eluted. Methanotysis of the various lipid classes was 
carried out in the sante ~tmpoules. The methyl esters were 
extracted three times with 0.3 ml petroleum ether, bp 25-50C. 
The petroleum ether layer was collected in capillary tubes and 
t ransferred to clean ampoules. The solvent w'ts evaporated 
to dryness, the esters analyzed using a Pye argon chroniato- 
graph, 

T H E  SPECIFIC DISTI~IBUTION OF UNSATURATED FATTY ACIDS IN 
THE TRIGLYCERIDES OF PLANTS. ~ .  H .  M a t t s o n  a n d  R .  A .  Vol- 
penhein (Procter & Ganlble Co., Miami Valley Lab., Cincin- 
narD 39, Ohio). J. Lipid Res. 4, 392-396 (1963). The distri- 
bution of f a t ty  acids between the primary and the secondary 
positions of the triglyceride of 28 species of plants was de- 
termined. In  confirmation of previous results, palnlitic and 
stearic acids Were found to be esterified predominantly at 
the primary positions. An earlier study demonstrated that  
f a t ty  acids having a chain length of greater than 18 carbon 
atoms are also esterified predominantly at the primary posi- 
tions. Examinat ion of the data in the present and previous 
studies shows oleic, ]inoleic, and linolenic acids to have a 
common pat tern of distribution. Each of these acids is ap- 
proximately randomly distributed among the positions on the 
triglyeeride molecule that  are not occupied by pahnitic or 
stearic acids or fa t ty  acids having a chain length greater 
than 18 carbon atoms. 

THE EPI~ECT OF REACTrVE AND UNREACTIVE PEROXIDES ON THE 

gATE O] ~ OXIDATION OF BLOWN LINSEED OIL. J .  Pokorn:~ (Inst .  
Chem. Technol., Prague) .  J. Inst. Chem. Technol. Prague 5-2, 
267-73 (1962). The autoxidation of blown linseed oil is cata- 
lyzed nlore effectively by the presence of bydroperoxides than 
by other peroxide types. The t i tanium chloride colorimetrie 
method is considered to give a truer measure of hydroperoxide 
content than the iodometric nlethod and is therefore to be 
preferred in s tudying the behavior of oxidized oils. 

PAPER CHROMATOGRAPI-IY OF PHOSPHATIDES. I I I .  QUANTITATIVE 
PAPER CHROMATOGRAPHIC DETERMINATION OF PHOSPHATIDES AND 
PHOSPHATIDIC ACIDS IN RAT ORDANS. H ,  Wagner,  J. Hotzl, A. 
Lissaic and L. Horskammer (Inst .  of Pharm.,  Univ. of Mun- 
chen, Ger.). Biochem. Z. 339, 34-45 (1963). A simple method 
is described for the quanti tat ive determination of the phos- 
ph.~tides of animal organs. The separation of the lipid extracts 
is achieved by two dimensional paper chromatography, using 
a formaldehyde coated paper and the following solvent mix- 
tures:  butanol-glacial acetic acid-water (4 :1 :5 ) ,  and tetra- 
hydrofuran-diisobutylketone-water (45:5 :6) .  The substances 
are quanti tat ively determined by a spectrophotometric phos- 
phorus analysis af ter  the separation and the ashing of the 
spots of the chromatogram. The smallest amount of a phos- 
phatide to be detected is about 25 micrograms. The greatest  
amount  of a lipid that  can be put  on one spot is 6 milligrams. 

The quantitative distribution of all known phosphatides and 
phosphatidic acids has been studied in the whole rat and the 
following rat  organs:  brain, heart  muscle, lung, liver and 
kidney. The values found are compared ith those of other 
authors. 

SOMlg SELECTED MINOR INDIAN OILSEEDS AND TItEIR. OILS. G.  
Lakshminarayana,  R. L. Badhwar and J. @. Kane (Reg. Res. 
Lab. Hyderabad, India) .  Indian Oilseeds J. 7, 233-37 (1963). 
An annotated list of 13 minor h ld ian  seeds. 

TIIE ANALYSIS OF HIGH POLYMERS VIA GAS CIdROMATOGRAPHS OF 
THEIR PYROLYSIS PRODUCTS. I .  IDENTIFICATION OF POLYMEI%IZATE 
PYROLYSIS PRODUCTS. D. Braun. Farbe Lac]~ 69, 820 (1963). 
A description is given of a sinlple method for preparing gas 
chromatographs of the pyrolysis products of high polymers 
from unsatura ted monomers. The gas chromatographs thus 
obtained are not very eonlplicated as highly volatile, uncharac- 
teristic deconlposition products are not recorded. Most of the 
peaks can be at t r ibuted to certain substances. The retention 
tinles of the substances identified are given and this knowledge 
facilitates the analysis of unknown polymers and copolynlers. 

T H E  ROLE OF THE VANASFATI INDUSTRY IN THE MAP~KETING OF 
OILS AND OILSEEDS. K .  V.  W .  D h a r ' n i  (The Vanaspat i  M a n u f .  
Assoc. of India, Bombay, Ind i ' 0 .  Indian Oilseeds J. 7, 196 8 
(1963). 

SOME ASPECTS OF MARKETING OF OILSEEDS AND TIIEIR PRODUCTS 
IN INmA. N. P. Chatterj i  (Agr. Marketing Adv., Nagpur,  
India) .  Indian Oilseeds J.  7, 179-183 (1963). MARKETING OF 
OILSEEDS AND OILS IN ANDHRA PRADESH. K .  Subba ReD (Dir. 
of Marketing, Andhra Pradesh, Hyder'lbad, India) .  Ibid., 199- 
202. MARKETING OF OILSEEDS IN ~IYSORE STATE. C'. A .  Jamak- 
handimath (Co-Op Dept. Mysore, Bangalore, India) .  Ibid., 
2 0 3 - 1 2 .  MARKETING OF OILSEEDS AND OILS IN MADRAS STATE. 
V. Srinivasan (Dept. of Marketing, ~'[adrus, India) .  Ibid., 
2 1 3 - 1 9 .  OILSEEDS DEVELOPMENT IN [~rTTAR PRADESIt ,  H .  K .  S.  
Rana (Marketing Dept., Ut te r  Pradesh, Lucknow, India) .  Ibid., 
220-22. ~[ARKETING OF OILSEEDS AND OILS IN DELHI .  A .  P .  
Sharma (Directorate of Agr. Marketing, Delhi, India) .  Ibid., 
223-25. OILSEEDS ISr I-IIMACIIAL PRADESH. O. P. Kr ishna  (Mar- 
keting Dept., Hiulachal Pradesh, Simla, India) .  Ibid., 226-29. 

A SIMPIA~, METHOD FOR THE QUANTITATIVE a~IICgO DETEI~MINATION 
OF PHOSPHATE COI~IPOUNDS SEPARATED BY MEANS 0'F PAPER 

CHROMATOGRAPHY. E. Gerlack and B. Deutickc (Inst. of Phy- 
siology, Univ. of Freiburg, Ger.). Biochem. Z. 337, 447-79 
(1963). A sensitive method is described for the quantitative 
micro determination of phosphate compounds separated by 
means of paper chromatography. The simple and reliable 
procedure is a nlodification of the methods of Fisk, Subbarow 
and Bartlett. 

QUANTITATIVE STUDY OF TIIE OXIDATIVE DISCOLOP~ATION OF ETHYL 

LINOLEATE. I. OXIDATION IN THE BULK PHASE, ]2 ~. Franks and 

B. Roberts (Dept. of Chenl. Tcch., Inst. of Tech., Bradford 
7, ]~ng.). J. Appl. Chem. (London) 13, 302 9 (1963). The 
atmospheric oxidation of ethyl linoleate has been studied in 
the bulk phase at 22 and 50C. The concentration of conjugated 
dienes, conjugated trienes (diene ketone), and the devclopnlent 
of a yellow coloration were obtained as functions of time front 
extinction coefficients measured at 234, 268, 275 and 350 mil- 
limicrons respectively. The energy of activation of the initial 
hydropcroxidation reaction agrees well with previously pub- 
lished data. The kinetics of hydroperoxide decomposition have 
been studied. There appears to be a direct relationship be- 
tween the rate of hydroperoxide decomposition and the rate 
of yellowing. The conjugated diene ketone which is formed 
by a second-order hydroperoxide decomposition is itself oxi- 
dized, but  no simple relationship can be found between the rates 
of oxidation and the rate of yellowing. It  is therefore con- 
eluded that  the diene ketone is not a colorless precursor of the 
yellow compounds. 

CHROMATIC REACTIONS "WITH NITRIC ACID AND THE ADULTERATION 
OF OLIVE OIL. M. Jaeona Grifco (Exp. Station Fa ts  and Oils, 
Catania, I ta ly) .  Olearia, 17, 106-11 (1963). A review is given of 
the theories concerning the chromatic reaction with nitric acid 
(Haueheeorne reaction) for the detection of adulteration in 
olive oils. Experiments  have shown tlmt the dark brown color 
induced by nitric acid is not specifie for esterified oils, but  is 
found whenever the oil is part ial ly oxidized due to either high 
temperature processing or natural  aging. 

REARRANGEMENT OF MILK FAT AS A MEANS Y0R ADJUSTING HARD- 
NESS OF BUTTERLIKE PRODUCTS. J .  B .  Mickle, R. L. V o n  G u n t e n  
and R. D. Morrison (Dept. of Dairying and Mathematics,  Okla- 

(Continued on page 46) 
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(Continued from page 42) 

homa State Univ., Stillwater).  J. Dairy Sci. 46, 1357-61 
(1963). Milk f a t  was rearranged using selected times, tem- 
peratures, and catalyst  concentrations, and the result ing fa t  
was made into a semisolid product resembling butter.  Hardness  
of the product was measured at 7-10C and found to decrease 
with increased catalyst  concentrations, but  to increase with 
increased time. A 50 ~ 5% reduction in hardness could gen- 
erally be accomplished with catalyst  concentrations of 1-2%. 
Statistical analysis indicated that  catalyst  concentration had 
more influence on hardness that  did reaction time or tempera- 
ture. This catalyst  effect was related to the formation of 
diglycerides whose emulsifying properties partially explained 
the decreased butter  hardness.  

METHOD POK THE DETEaMINATIOIN" OF THE FRE]~ FATTy ACIDS OF 
MILK I~AT. ]). I). Bills, L. L. Khatr i ,  and E. A. Day (Dept. of 
iFood Sei. and Teeh., Oregon State Univ., Corvallis). J. Dairy 
Sci. 46, 1342-47 (1963). Determination of the free fa t ty  acids 
of milk f a t  by means of gas-liquid chromatography, employing 
two inter~a] s tandards  was evaluated. The free f a t ty  acids 
were isolated from the fa t  by means of a basic anion ex- 
change resin, converted to methyl esters, and extracted with 
ethyl chloride. The ethyl chloride solution of methyl esters 
was then concentrated with a special reflux system prior to 
chromatography to prevent the loss of the more volatile esters. 
Appropriate factors were calculated for relating the quanti ty 
of added internal s tandards  to tha t  of the natural ly occurring 
free f a t t y  acids. 

])ETEI%I~INATION OF ORGANIC PEI%OXIDES BY IODINE LIBEI%ATION 
PaOCEDURES. R. ]). Mair and A. J.  Graupner (Research Center, 
Hercules Powder Co., Wilmington,  ])el.). Anal. Chem. 36, 194 
204 (1964). Peroxides f rom the most  active to the most stable 
can be quanti tat ively determined by means of a coherent group 
of three methods. Method I (refluxing NaI-isopropyl alcohol) 
is recommended for all easily reduced peroxides. Method I I  
(refluxing NaI-acetic acid-6% H~O) is primarily an assay 
procedure for diaralkyl peroxides, such as dicumyl peroxide. 
Method I I I  (refluxing NaI-aeetie acid-HC1) will determine 
the most stable di-tert-a]kyl peroxides and quanti tat ively re- 
duce many nonperoxidic compounds. Several interim procedures 
are discussed. The importance of excess iodide and the key 
role of tI20 content in the regulation of reducing power are 
stressed. The scope of the method is demonstrated by their 
application to the determination of many pure compounds. 
Relative s tandard deviations were 0.23% for Method I, 0.30% 
for Method II ,  and 0.32% for Method I I I .  

SPECTI%OPHOTOI~ETI%IO DETEI%MINATION OF TRACE C0'NCENTI%ATIONS 
OF CAI%BONYL COMPOUNDS. ]). E. Jordan  and iF. C. Veateh 
(Continental Oil Co., Research & Development Dept., Ponca 
City, Okla.). Anal. Chem. 36, 120-24 (1964). Substi tut ion of 
a mixed hydrocarbon-alcohol solvent for the alcohol solvent 
used by Lappin and Clark permits the accurate determination 
of trace quanti t ies of carbonyl in complex organic mixtures. 
The method is based on the condensation of carbonyl com- 
pounds with 2,4-dinltrophenylhydrazine to form 2,4-dinitro- 
phenylhydrazones. Addition of alcoholic potassium hydroxide 
to the 2,4-dinitrophenylhydrazone mixture produces a yellow 
to wlne-red color on which the absorbance is determined at 
480 mt~ and the carbonyl calculated f rom a s tandard curve. 
The method, developed primarily for carbonyl in alcohols rang- 
ing from ethanol to tetracontanol,  is also applicable for most 
hydrocarbons, organic esters and acids, aromatic oxygenates 
and hydrocarbons, petroleum distillates, and some ethers. 

�9 F a t t y  A c i d  D e r i v a t i v e s  
USE 01o P-P}IENYLAZOBENZOYL CI-ILOKIDE FOI% CH~OMATOGRAPHIC 
ANALYSIS OF FATTY ALCOHOLS. I. Katz  and M. !Keeney (Dept. 
of Dairy Sci., Univ. of Maryland, College Park,  Md.). Anal. 
Chem. 36, 231-34 (1964). Methyl esters and natural ly oc- 
curring glyeerides were reduced to alcohols with LiA1Hd. Con- 
ditions are described for the conversion of the alcohols to p- 
phenylazobenzoates and the chromatographic isolation of the 
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colored derivatives. The molar absorptivity of fa t ty  p-phenylazo- 
benzoates was determined to be 28,600 at  322 mt~ in n-hexane. 
Reversed-phase thin-layer and reversed-phase column chroma- 
tographic systems are described for the separation of the 
long chain f a t ty  alcohol derivatives. The formation of p-phenyl- 
azobenzoates, in conjunction with the gas liquid chromato- 
graphic separation of aliphatlc alcohols, can be used for the 
micro determination of absolute specific activities of radio- 
active f a t ty  acids. 

IFATTY DERIVATIVES OF AMINOALKYL AND HYDRO,XYALKYL HET- 
EROCYCLIC AMINE BASES AS ASPHALT ADDITIVES. J.  Katz.  U.S. 
3,1t4,649. A method is described for preparing a high tempera- 
ture stabilized coating composition and enhancing the bond- 
ing, wett ing and anti-str ipping properties of asphalt,  tar and 
bituminous coating compositions for basic aggregates,  includ- 
ing limestone and dolomite, which will be stable at temperatures 
of above 300iF and between 350F and 450iF. An additive (0.5 
to 1.5% by weight) consists of a high molecular weight plpera- 
zinc compound having at least 2 aliphatie side chains attached 
to at  least one nitrogen of the ring, one side chain including 
a fa t ty  acid residue having 14-22 carbon atoms and the other 
side chain containing a polymethylene linkage having 2 to 3 
carbon atoms and terminat ing in an anfino group carrying a 
fa t ty  acid residue having 14 to 22 carbon atoms. 

OMEGA CONVEI%SION OF FATTY ACID DEl%IVATIVES. M. A. Mitz 
(Armour Pharmaceutical  Co.). U.S. 3,116, 215. An unbranched 
omega-oxo f a t ty  acid, salt  or ester having at least 8 carbon 
atoms is contacted with an enzyme system concentrated in the 
soluble fractions of visceral organ tissue cells in the presence 
of reduced diphosphopyridine nucleotlde. The temperature is 
maintained between 0 and 50C and the pH of the system is 
adjusted to a range between 6.5 and 8.48. The enzyme system 
is extracted from a cell homogenate by adding a solvent to 
the homogenate to a t ta in  a final volumetric concentration of 
about 20 40% solvent while the homogenate is held at a pH 
of 6-8. The solvent treated homoge~mte is separated and the 
resultant supernatant  is collected. 

�9 B i o l o g y  and N u t r i t i o n  
BIOSYNTHESIS OF FATTY ACIDS AND Ct{OLESTEt~OL AS I%ELATED 
TO DIET FAT. R. Reiser, Mary C. Williams, Mary iF. Sorrels and 
Nadelia L. Murty (Texas A & M College). Arch. Bioehem. 
Biophys. 102, 276.-85 (1963).. The influence of a series of 
simple triglycerides and natural  fa t s  on chole,sterogenesis and 
lipogenesis in the rat  was studied. The fa ts  fed included tri- 
butyrin, tricaproin, trlcapry]in, trieaprin, trilaurin, tr imyrist in,  
tripalmitin, triolein, trilino]ein, lard, but ter  oil, safflower oil, 
and a synthetic triglyceride nmde of 1 par t  pahnitic and 2 
parts  oleie acids. 

ASYMMETI~ICAL INCORPOI%ATION OF C ~ ACETATE INTO f~-CAI%OTENE 
BIOSYNTHESIZ~D BY FHYCOMYCES BLA.KESLEEANUS. F. J .  Lot- 
speich, R. iF. Krause,  V. G. Lilly and H. L. Barne t t  (Depts. 
of Biochem. and Plant  Pathology, West Virginia Univ. Med. 
Center, Morgantown).  Proc. SoP. Exp. Biol. Med. 114, 444- 
447 (1963). fl-Carotene biosynthesized by Phyeomyves blalce- 
sleeanus was purified by column chromatography over basic 
silicic acid. Degradation studies on the r ing system of this 
radioactive fl-carotene indicate that  the carboxyl carbon of 
acetate is incorporated into positions 1,1',3,3',5 and 5' of the 
r ing system whereas the methyl carbon is incorporated into 
all positions of the ring system. Results indicate tha t  the 
r ing carbons are more radioactive than the side chain c a r b o n  
atoms. 

])IETARY BILE ACIDS AND LIPID M]hq)ABOLISM. I. IN~UE,NCE; ON 
LIPIDS AND LIV~I~ SIZE OF Ol=YICKS. G. t .  Leveille, ~ .  E. Sau- 
berlich and R. D. H un t  (U.S. Army Med. Res. and Nutri t ion 
Lab, iFitzsimons General Hosp., Denver, Colo.). ProP. SoD. 
Exp. Biol. Med. 114, 334-337 (1963). Dietary lithocholic acid 
elevated plasma cholesterol and lipid phosphorus levels, and 
increased liver size of growing chicks. In  cholesterol-fed 
chicks, lithocho]ie acid depressed liver lipid and cholesterol 
levels. The effects of ]ithochollc acid were partial ly reversed 
by cholic acid in chicks fed a cholesterol-free diet and almost 
completely reversed in chicks fed cholesterol. The plasma 
cholesterol ]eve] of cholesterol-fed chicks was increased by 
eholie acid feeding. 

IFAT'Irg ACIDS OF ACANTItAMOEBA SP. E. I). Korn  (Lab of 
Biochem., Sec. on Cellular Physiology, N a t ' l  Hear t  Inst. ,  
I'~IH, Bethesda 14, Md.). J. Biol. Chem. 238, 3584-3587 
(1963). The f a t t y  acids of Acanthaonoeba sp., a soil ameba 

(Continued on page 50) 
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(Continued from page 38) 

of letup, p res su re ,  mole ra t io  of r eac tan t s ,  ca ta lys t  concn, and  ine r t  
g a s  s p a r g i n g  upon  the r a t e  of reac t ion  were  s tudied.  Ana ly t i ca l  pro- 
cedures  were  developed usii~g I R  and  n e a r - J R  spect roscopy and  gas  
chromatography as well as some wet  chemical  methods  of ana lys i s  to 
follow the course  of the reac t ions .  Resu l t s  of these s tud ies  and  the  
ana ly t ica l  p rocedu r e s  will be discussed.  

- - 8 7 - -  
D I S O D I U M  2 - S U L F O H E X A D E C Y L  A N D  2 - S U L F O O C T A D E C Y L  

S U L F A T E S  

A. J. S t ir ton,  F. D. Smi th  and J. K. Well 

1-Hydroxy-2-a lkanesu l fon ic  acids  f r o m  the meta l  bo rohydr ide  ]-educ- 
t ion of es ters  of a -su l fopalmi t ic  a n d  a - su l fos tea r ic  acid  were  sul fa ted  
wi th  chlorosulfonic  acid  to g ive  d i sod ium 2-sulfoalkyl  su l fa tes  R C H  
( S 0 a N a ) C I t e O S O a N a .  The  solubility,  su r f ace  and  in t e r f ac i a l  tension,  
cr i t ical  micelle concn, ca lc ium stabi l i ty ,  metal l ic  ion stabil i ty,  s tabi l i ty  
to hydrolys is ,  we t t ing ,  f oaming ,  de t e rgen t  and  l ime soap d i spe r s i ng  
p roper t i e s  w e r e  m e a s u r e d .  

The 16 and  18 carbon  d i sod ium 2-sulfoalkyl  su l fa tes  w e r e  found  to 
be s imi l a r  to the  i sothionate  es ters  of a -su l fopa lmi t ic  and  a -su l fos tear ic  
acid  R C / ~ ( S O a N a ) C 0 u C t I 2 C t t 2 S 0 3 N a  in gene ra l  s t r u c t u r e  a n d  su r f ace  
ac t ive  properties.  The gene ra l  s t ruc tu re ,  a long" hydrophobic  cha in  
wh ich  t e r m i n a t e s  in  two bu lky  a d j a c e n t  hydrophi l i c  g roups ,  is ev ident ly  
re la ted  to the  excellent l ime soap d i spe r s i ng  agen t  p roper t i e s  which  
both d i sod ium 2-sulfoSctadecyl  su l fa te  a n d  d i sod ium 2-sulfoethyl  a-sulfo- 
s t ea ra t e  have  in  common.  

Compared  to s o d i u m  octadecyl  sulfate ,  the  p resence  of the sulfo g roup  
in d i sod ium 2-sulfoSctadecyl  su l fa te  g rea t ly  inc reases  solubil i ty and  
cr i t ical  micelle cohen, a n d  the reby  affects all s u r f a c e  ac t ive  p roper t i e s  
wi th  some loss iu  de t e rgency  but  w i t h  g rea t ly  i m p r o v e d  metal l ic  ion 
s tabi l i ty  and  l ime soap d i s p e r s i n g  proper t ies .  L i k e  the  s o d i u m  alkyl 
sulfates ,  the  d i sod ium 2-sulfoalkyl  su l fa tes  a re  s table to a lka l ine  hydroly-  
sis bu t  can  be hydro lyzed  at  about  the  same  r a t e  in  acid  so lu t ion;  all- 
sod ium 2-sulfoethyl  a - su l fos tea ra te  w a s  stable to acid  hydro lys i s  u n d e r  
the same  condit ions.  

D i s o d i u m  2-sulfo6ctadecyl  su l fa te  and  d i sod ium 2-sulfoethyl  a-sulfo- 
s t ea ra t e  are  b iodegradab le  in  the  R i v e r  W a t e r  D i e - A w a y  test,  b u t  no t  
as easi ly as sod ium octadecyl  su l fa te  since the  p r o d u c t  of enzymat ic  
hydro lys i s  is su r f ace  act ive.  

N E W  O R L E A N S - - T H I S  S P R I N G !  

R e s e r v a t i o n  C a r d  in  t h i s  issue.  

- -  88 - -  

P H O S P H O R U S  D E R I V A T I V E S  O F  F A T T Y  A C I D S .  A D D I T I O N  
O F  D I A L K Y L  P H O S P H O N A T E S  TO U N S A T U R A T E D  A C I D S  

Richard  Sasin.  R. A. De Manr'ae,  Eric Leopold, 
H. B. Gordon and G. S. Sasin  

A ser ies  of d ia lky lphosphonoundecano ic  acids  w a s  p r e p a r e d  by tile 
reac t ion  of dia lkyl  phosphona tes  wi th  undecenoie  acid  u n d e r  f ree  
rad ica l  condit ions.  

O H 
I[ I 

CH~ ---- C H - - ( C H ~ ) s - - C - - O Y [  q- ( R O ) 2 - - F  ~ 0 --+ 

OR O 
/ II 

0 (-- P - - ( C H e ) J o - - C - - O H  
i 

OR 
R ---- CH~, CeH~, C~H~, 2-Ethylhexyl  

An ana logous  ser ies  of compounds  was  p r e p a r e d  f r o m  oleic acid  a n d  
dia lkyl  phosphona tes  also u n d e r  f ree  rad ica l  condit ions.  Amides  and  
subs t i tu ted  amides  of the phosphono acids  w e r e  also p repa red .  

8 9 - -  
E V A L U A T I O N  T E S T  F O R  S C O U R I N G  A G E N T S :  F A T T Y  

S O I L  O N  A H A R D  S U R F A C E  

J. A. Monick 

A method  has  been developed to r a t e  the s c o u r i n g  abi l i ty  of ab ra s ive  
c leaners  on a tough  f a t t y  film wh ich  is baked  onto an  a l u m i n u m  panel .  
Resu l t s  are  ob ta ined  on a compara t i ve  basis ,  and  a re  best  de t e rmined  by 
one pe r son  u s i n g  as f ew pane ls  as possible for  each inves t iga t ion .  The  
soiled su r f a c e  w a s  p r e p a r e d  by s p r e a d i n g  5 ml l a rd -eh ieken  fa t  m i x t u r e  
on one s ide  of the  panel ,  and  b a k i n g  for 5 rain at  575F.  Three  classes 
of s c o u r i n g ' a g e n t s  were  s t ud i ed :  steel wool wi th  soap,  silex which  w a s  
res in-bonded  to nylon fiber, and  silex on a dish  cloth. Resu l t s  can  be 
expressed  as s c o u r i n g  efficiency, and  re la ted  to an  a r b i t r a r y  s t a n d a r d  
des igna t ed  as ] 0 0 % .  

- -  90  - -  

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

D. J. ~'argent 

An analy t ica l  method  bas  been devised  as r a p i d  s c r e e n i n g  p rocedure  
which predic ts  how effective an  act ive ch lo r ine -con ta in ing  compound  will 
be as a b leaching  agent .  The method  is based  on an  a m p e r o m e t r i c  t i t ra -  
t ion which  ind ica tes  b leach ing  p e r f o r m a n c e  f r o m  both the  inc rease  in  
whi teness  and  fabr ic  t e n d e r i n g  s tandpoin t s .  Excel lent  corre la t ion w a s  
obta ined betu 'een amperome t r i ea l l y  de t e rmined  da ta  and  prac t i ca l  bleach- 
i ng  da ta  for severa l  ex tens ive ly  used  b leach ing  agents .  I n  connect ion 
wi th  th is  a m p e r o m e t r i c  t i t r a t ion  method,  a po l a r og r a ph i c  method  is also 
p resen ted  which  p rov ides  good corre la t ion  be tween  the  po la rograph iea l ly  
de t e rmined  da ta  and  p rac t i ca l  b leach ing  data .  

- - 9 1 -  

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

K. L.  Johnson  ~nd 17. P. A n d r e w s  

Six proposed cand ida tes  for  non ion ic  b iodegradab le  s u r f a e t a n t s  h a v e  
been eva lua ted  u s i n g  a consumer  panel .  The fo rmula t ions  s tud ied  ex- 
plore the p e r f o r m a n c e  of these m a t e r i a l s  in  the p resence  of a fa t ty-based  
a lkylolamide foam stabi l izer  and  biologically " so f t "  alkyl aryl  sul fonate  
at  two levels of nonionic  cohen. The samples  were  d i s t r ibu ted  in p a i r s  
accompan ied  by a fac ia l  express ion  da ta  sheet  r e q u e s t i n g  eva lua t ion  of 
the  foaming ,  gene r a l  p e r f o r m a n c e  and  dermato log ica l  p roper t i es  of each.  
E v e r y  sample  w a s  compared  wi th  eve ry  other  sample  twice  in  a dupli- 
cated ba lanced  incomplete  block des ign  eva lua t i ng  each of the  twelve  
combina t ions  for  the  2 x 6 fac to r ia l  experim~'nt.  The nonionic  de te rgen t s  
eva lua ted  a re  all po lyoxyalkyla ted  alcohols, i nc lud ing  p roduc t s  of n a t u r a l  
and  synthe t ic  or ig in .  P r o d u c t s  based  on u n s a t u r a t e d  and  seconda ry  
alcohols are  inc luded,  L a b o r a t o r y  d a t a  were  also ob ta ined  cover ing  foam- 
ing,  w e t t i n g  and  su r f a c e  tension.  A full  s ta t i s t ica l  i n t e r p r e t a t i o n  of the  
m a i n  and  i n t e r a c t i v e  effects is p resen ted .  

- - 9 2 - -  

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

R.  G. K r i s h n a m u r t h y  and S.  S.  Chang 

One of the  m a j o r  difi3culties in  the s t udy  of the  effect of hea ted  oil 
upon the metabolic p a t t e r n  of l ipids  is to obta in  oil samples  p roduced  
u n d e r  l abora to ry  condi t ions  which  are  comparab le  to commerc ia l  opera-  
t ions of deep fa t  f r y i n g  of foods.  Af t e r  a n u m b e r  of p r e l i m i n a r y  experi-  
ments ,  a l abo ra to ry  a p p a r a t u s  has  been bui l t  wh ich  can be used  to 
s t udy  the  chemical  reac t ions  involved  in the  deep f a t  f r y i n g  u n d e r  as- 
s imi la ted  r e s t a u r a n t  opera t ions .  The  volat i le  decompos i t ion  p roduc t s  
evolved can  be collected by th is  a p p a r a t u s  for chemical  charac te r i za t ions .  

I n  o rde r  to f i rs t  s t udy  the  chemical  reac t ions  of the  f r y i n g  oil w i thou t  
its in te rac t ion  w i t h  the  food f r ied ,  cotton balls c o n t a i n i n g  7 5 %  by w e i g h t  
of w a t e r  were  f r ied  eve ry  30 min  in  corn oil m a i n t a i n e d  at  185C. F r e s h  
corn oil was  used  to rep len i sh  the oil absorbed by the  cotton balls eve ry  
12 hr.  

The  chemical  cha rac t e r i za t ion  of the  volat i le  decomposi t ion  p roduc t s  
thus  collected and  the phys ica l  a n d  chemical  changes  of the f r y i n g  oil 
u n d e r  these condi t ions  will be p resen ted .  

- - 9 3 - -  

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

I2. A. Wi shner  and Mark  Keeney 

F r e s h  commerc ia l  corn oil, f r e sh  commerc ia l  lard,  and  h y d r o g e n a t e d  
vegetable  s h o r t e n i n g  were  analyzed for  carbonyl  compounds  before  and  
a f t e r  the deep f r y i n g  of 3400 g pota toes  at 200C in 3 0 0 - 4 0 0  g batches .  

(Continued on page 48) 
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F r y i n g  was carr ied out  in  an appa ra tu s  wi th  a capacity for 2000 g fa t  
and designed to quan t i t a t ive ly  t rap volat i le  mater ia ls  which would 
o rd ina r i ly  escape d u r i n g  f ry ing.  The t rapped  dis t i l la te  was also sub- 
jected to earbonyl  analysis .  

Analysis  of the fats  and dis t i l la tes  showed a carbonyl  pa t t e rn  in es- 
sent ia l  agreement  wi th  the classical au tox ida t ion  mechan ism for  the 
different  fats, i.e., the typical  alkanals ,  alk-2-enals, and  alk-2,4,-dienals. 
The dominance  of this  process over tha t  of the rmal  oxidat ion was  also 
indica ted  in  tbe carbonyl  pa t t e rn  by the absence of alk-l-ene-3-ones and 
other the rmal  oxidat ion products .  The comparison of the concn of the 
carbonyl  compounds in  the fats  before and af ter  f r y i n g  and  in  thei r  
dis t i l la tes  indicates  t ha t  the deodorizat ion process which  accompanies 
deep f ry ing  may be efficient in p r e v e n t i n g  the accumula t ion  of toxic 
eeneu of the oxidat ion products  in fats  which  have  been in cont inued 
use. 

- - 9 4 - -  

A L O N G - T E R M  N U T R I T I O N A L  S T U D Y  W I T H  F R E S H  A N D  
M I L D L Y  O X I D I Z E D  V E G E T A B L E  A N D  A N I M A L  F A T S  

H.  Ka~l~itz, R .  E. Joh~son  and  L.  P e g u s  

Match ing  groups  of male albino ra ts  were fed pur i f ied diets contain- 
ing  fresh or oxidized cottonseed oil, olive oil, chicken fat, or beef fa t  for 
lwo years.  The oxidized fats  were prepared  by aera t ion  a t  60C for  40 
hr.  This  mi ld  oxidat ion was selected in order to approximate  wha t  migh t  
occur to the fats under  un favorab le  condit ions of storage and use. T h e  
rats  were observed for wt  gain,  food intake,  and s u r v i v a l  rate. Per iodi-  
cally, six rats  were sacrificed from each group and examined for o rgan  
wt and pathology. Their  sera and t issues were examined for cholesterol, 
total  l ipid,  and fa t ty  acid composit ion of the la t te r ;  the depot f a t  tr iglyc- 
erides of those ra ts  sacrificed after  70 weeks on the diet  were examined 
for thei r  molecular  s t ructure ,  as were those of the d ie ta ry  fats. Minera l  
analyses were also carr ied  out  on serum and tissues. 

Several  of these pa ramete r s  were affected by the k ind  of fa t  fed 
a n d / o r  i ts s tate  of oxidation.  

- -  95 - -  

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

N.  "g. Ra in ,  M.  N a r a y a n a  Rap  and  R .  Ra iagopalan  

Peanut ,  sesame and coconut oils were heated at  270C for 8 hr  in  an 
open i ron pan.  These fats  were fed to albino ra t s  a t  1 5 %  level in  other- 
wise adequate diets. All ra ts  fed heated fats  showed a g rowth  depres- 
sion. L ivers  of ra ts  rece iv ing  the heated oil were congested and showed 
extensive pe r ipor ta l  fa t ty  inf i l t ra t ion.  Ra t s  on heated peanu t  oil  showed 
1) reduced ]~-vitamin storage in  the l iver,  2) increased glucose and 
cholesterol levels in  the blood, and 3) a d i s rup t ion  of d iges t ion and ab- 
sorpt ion of carbohydrate .  

- - 9 6  - -  

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

C. D.  Evans ,  D.  G. McConnel l ,  E.  N .  Franke l  and  J. C. Cowan  

A chromatographic  s tudy was carr ied out  to inves t iga te  the n a t u r e  
and possible es t imat ion  of nonvolat i le  polymeric  products  in edible oils. 
Tb_is in fo rma t ion  may be helpful  in  any eva lua t ion  of changes t ha t  resu l t  
f rom oxidat ion and thermal  t r ea tmen t  of oils d u r i n g  process ing and 
storage. 

Dimers  obtained by low-temp oxidat ion of methyl  ]inoleate were com- 
pared in thei r  chromatographic  behavior  to thermal  dimers  p repared  by 
high-temp polymerizat ion of conjugated  methyl  linoleate. Dis t i l led  dimers  
of each were subjected to l iqu id-par t i t ion  chromatographic  separa t ions  
on silicie acid columns as methyl  esters, as free acids, and as methyl  
esters prepared  by saponif icat ion and re-esterification. Chromatographi -  
(:ally isolated dimers  were also rechromatographed  before and after  each 
t reatment .  

When  thermal  dimer  esters are saponified and  re-csterified, chroma- 
graphic  recoveries are quant i t a t ive ,  and the expected changes in  po lar i ty  
resu l t ;  whereas, wi th  oxidat ive dimers  esters, gross changes in  po lar i ty  
occur. All chromatographic  separa t ions  of dimer  esters or thei r  acids 
show four  d i s t inc t  areas of inc reas ing  polar i ty .  F rac t iona t ions  wil l  be 
discussed on the basis  of these changes in  po lar i ty  for the monomers,  
directs, and t r imers  of both the thermal ly  and oxidat ively  p repa red  
polymers. 

Dist i l led oxidat ive  dimers do not  give h ighly  resolved chromatographic  
fract ions,  but  show a large peak (ca. 3 0 % )  of the same po la r i ty  as 
the thermal  dimer,  and have  a major  peak (ca. 5 0 % )  in  an area of 
much h igher  polari ty.  Saponif icat ion and re-esterification of these two 
chromatographica l ly  isolated f rac t ions  show tha t  they are not  composed 
of homogeneous mate r ia l  because f ract ions  of va r ious  polar i t ies  are re- 
covered. When  mixtures  of oxidat ively  and thermal ly  p repared  methyl  
l inoleate d imers  are chromatograpbed,  the exper imental  resul ts  agree well 
wi th  those calculated f rom the f rac t iona t ion  of the component  dimers.  
Resul ts  indicate  tha t  the nonvola t i le  oxidat ive  products  contain  mate r ia l  
tha t  behaves chromatographica l ly  like a the rmal  dimer.  

97 

S T U D I E S  O N  H E A T E D  F A T S  

M. R.  Sr~hasrabudhe 

In te res t  has increased in s tudies on the effect of bea t  on edible fats.  
Recent  reports  indicate  t ha t  d u r i n g  deep f ry ing  over extended periods,  
a s igni f icant  por t ion of the oil is polymerized, l~esults of a s tudy on 
corn oil heated at  180C and 200C will  be reported.  The heated oil was 
f rac t ionated  into 8 fract ions.  The first  4 f rac t ions  cons t i tu t ing  ca. 60 -  
80 % were found  to be tr iglycerides,  the r e m a i n i n g  4 f ract ions  
const i tuted degraded and polymeric  products  of h igh  reel wt. 
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homa State Univ., Stillwater).  J. Dairy Sci. 46, 1357-61 
(1963). Milk f a t  was rearranged using selected times, tem- 
peratures, and catalyst  concentrations, and the result ing fa t  
was made into a semisolid product resembling butter.  Hardness  
of the product was measured at 7-10C and found to decrease 
with increased catalyst  concentrations, but  to increase with 
increased time. A 50 ~ 5% reduction in hardness could gen- 
erally be accomplished with catalyst  concentrations of 1-2%. 
Statistical analysis indicated that  catalyst  concentration had 
more influence on hardness that  did reaction time or tempera- 
ture. This catalyst  effect was related to the formation of 
diglycerides whose emulsifying properties partially explained 
the decreased butter  hardness.  

METHOD POK THE DETEaMINATIOIN" OF THE FRE]~ FATTy ACIDS OF 
MILK I~AT. ]). I). Bills, L. L. Khatr i ,  and E. A. Day (Dept. of 
iFood Sei. and Teeh., Oregon State Univ., Corvallis). J. Dairy 
Sci. 46, 1342-47 (1963). Determination of the free fa t ty  acids 
of milk f a t  by means of gas-liquid chromatography, employing 
two inter~a] s tandards  was evaluated. The free f a t ty  acids 
were isolated from the fa t  by means of a basic anion ex- 
change resin, converted to methyl esters, and extracted with 
ethyl chloride. The ethyl chloride solution of methyl esters 
was then concentrated with a special reflux system prior to 
chromatography to prevent the loss of the more volatile esters. 
Appropriate factors were calculated for relating the quanti ty 
of added internal s tandards  to tha t  of the natural ly occurring 
free f a t t y  acids. 

])ETEI%I~INATION OF ORGANIC PEI%OXIDES BY IODINE LIBEI%ATION 
PaOCEDURES. R. ]). Mair and A. J.  Graupner (Research Center, 
Hercules Powder Co., Wilmington,  ])el.). Anal. Chem. 36, 194 
204 (1964). Peroxides f rom the most  active to the most stable 
can be quanti tat ively determined by means of a coherent group 
of three methods. Method I (refluxing NaI-isopropyl alcohol) 
is recommended for all easily reduced peroxides. Method I I  
(refluxing NaI-acetic acid-6% H~O) is primarily an assay 
procedure for diaralkyl peroxides, such as dicumyl peroxide. 
Method I I I  (refluxing NaI-aeetie acid-HC1) will determine 
the most stable di-tert-a]kyl peroxides and quanti tat ively re- 
duce many nonperoxidic compounds. Several interim procedures 
are discussed. The importance of excess iodide and the key 
role of tI20 content in the regulation of reducing power are 
stressed. The scope of the method is demonstrated by their 
application to the determination of many pure compounds. 
Relative s tandard deviations were 0.23% for Method I, 0.30% 
for Method II ,  and 0.32% for Method I I I .  

SPECTI%OPHOTOI~ETI%IO DETEI%MINATION OF TRACE C0'NCENTI%ATIONS 
OF CAI%BONYL COMPOUNDS. ]). E. Jordan  and iF. C. Veateh 
(Continental Oil Co., Research & Development Dept., Ponca 
City, Okla.). Anal. Chem. 36, 120-24 (1964). Substi tut ion of 
a mixed hydrocarbon-alcohol solvent for the alcohol solvent 
used by Lappin and Clark permits the accurate determination 
of trace quanti t ies of carbonyl in complex organic mixtures. 
The method is based on the condensation of carbonyl com- 
pounds with 2,4-dinltrophenylhydrazine to form 2,4-dinitro- 
phenylhydrazones. Addition of alcoholic potassium hydroxide 
to the 2,4-dinitrophenylhydrazone mixture produces a yellow 
to wlne-red color on which the absorbance is determined at 
480 mt~ and the carbonyl calculated f rom a s tandard curve. 
The method, developed primarily for carbonyl in alcohols rang- 
ing from ethanol to tetracontanol,  is also applicable for most 
hydrocarbons, organic esters and acids, aromatic oxygenates 
and hydrocarbons, petroleum distillates, and some ethers. 

�9 F a t t y  A c i d  D e r i v a t i v e s  
USE 01o P-P}IENYLAZOBENZOYL CI-ILOKIDE FOI% CH~OMATOGRAPHIC 
ANALYSIS OF FATTY ALCOHOLS. I. Katz  and M. !Keeney (Dept. 
of Dairy Sci., Univ. of Maryland, College Park,  Md.). Anal. 
Chem. 36, 231-34 (1964). Methyl esters and natural ly oc- 
curring glyeerides were reduced to alcohols with LiA1Hd. Con- 
ditions are described for the conversion of the alcohols to p- 
phenylazobenzoates and the chromatographic isolation of the 
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colored derivatives. The molar absorptivity of fa t ty  p-phenylazo- 
benzoates was determined to be 28,600 at  322 mt~ in n-hexane. 
Reversed-phase thin-layer and reversed-phase column chroma- 
tographic systems are described for the separation of the 
long chain f a t ty  alcohol derivatives. The formation of p-phenyl- 
azobenzoates, in conjunction with the gas liquid chromato- 
graphic separation of aliphatlc alcohols, can be used for the 
micro determination of absolute specific activities of radio- 
active f a t ty  acids. 

IFATTY DERIVATIVES OF AMINOALKYL AND HYDRO,XYALKYL HET- 
EROCYCLIC AMINE BASES AS ASPHALT ADDITIVES. J.  Katz.  U.S. 
3,1t4,649. A method is described for preparing a high tempera- 
ture stabilized coating composition and enhancing the bond- 
ing, wett ing and anti-str ipping properties of asphalt,  tar and 
bituminous coating compositions for basic aggregates,  includ- 
ing limestone and dolomite, which will be stable at temperatures 
of above 300iF and between 350F and 450iF. An additive (0.5 
to 1.5% by weight) consists of a high molecular weight plpera- 
zinc compound having at least 2 aliphatie side chains attached 
to at  least one nitrogen of the ring, one side chain including 
a fa t ty  acid residue having 14-22 carbon atoms and the other 
side chain containing a polymethylene linkage having 2 to 3 
carbon atoms and terminat ing in an anfino group carrying a 
fa t ty  acid residue having 14 to 22 carbon atoms. 

OMEGA CONVEI%SION OF FATTY ACID DEl%IVATIVES. M. A. Mitz 
(Armour Pharmaceutical  Co.). U.S. 3,116, 215. An unbranched 
omega-oxo f a t ty  acid, salt  or ester having at least 8 carbon 
atoms is contacted with an enzyme system concentrated in the 
soluble fractions of visceral organ tissue cells in the presence 
of reduced diphosphopyridine nucleotlde. The temperature is 
maintained between 0 and 50C and the pH of the system is 
adjusted to a range between 6.5 and 8.48. The enzyme system 
is extracted from a cell homogenate by adding a solvent to 
the homogenate to a t ta in  a final volumetric concentration of 
about 20 40% solvent while the homogenate is held at a pH 
of 6-8. The solvent treated homoge~mte is separated and the 
resultant supernatant  is collected. 

�9 B i o l o g y  and N u t r i t i o n  
BIOSYNTHESIS OF FATTY ACIDS AND Ct{OLESTEt~OL AS I%ELATED 
TO DIET FAT. R. Reiser, Mary C. Williams, Mary iF. Sorrels and 
Nadelia L. Murty (Texas A & M College). Arch. Bioehem. 
Biophys. 102, 276.-85 (1963).. The influence of a series of 
simple triglycerides and natural  fa t s  on chole,sterogenesis and 
lipogenesis in the rat  was studied. The fa ts  fed included tri- 
butyrin, tricaproin, trlcapry]in, trieaprin, trilaurin, tr imyrist in,  
tripalmitin, triolein, trilino]ein, lard, but ter  oil, safflower oil, 
and a synthetic triglyceride nmde of 1 par t  pahnitic and 2 
parts  oleie acids. 

ASYMMETI~ICAL INCORPOI%ATION OF C ~ ACETATE INTO f~-CAI%OTENE 
BIOSYNTHESIZ~D BY FHYCOMYCES BLA.KESLEEANUS. F. J .  Lot- 
speich, R. iF. Krause,  V. G. Lilly and H. L. Barne t t  (Depts. 
of Biochem. and Plant  Pathology, West Virginia Univ. Med. 
Center, Morgantown).  Proc. SoP. Exp. Biol. Med. 114, 444- 
447 (1963). fl-Carotene biosynthesized by Phyeomyves blalce- 
sleeanus was purified by column chromatography over basic 
silicic acid. Degradation studies on the r ing system of this 
radioactive fl-carotene indicate that  the carboxyl carbon of 
acetate is incorporated into positions 1,1',3,3',5 and 5' of the 
r ing system whereas the methyl carbon is incorporated into 
all positions of the ring system. Results indicate tha t  the 
r ing carbons are more radioactive than the side chain c a r b o n  
atoms. 

])IETARY BILE ACIDS AND LIPID M]hq)ABOLISM. I. IN~UE,NCE; ON 
LIPIDS AND LIV~I~ SIZE OF Ol=YICKS. G. t .  Leveille, ~ .  E. Sau- 
berlich and R. D. H un t  (U.S. Army Med. Res. and Nutri t ion 
Lab, iFitzsimons General Hosp., Denver, Colo.). ProP. SoD. 
Exp. Biol. Med. 114, 334-337 (1963). Dietary lithocholic acid 
elevated plasma cholesterol and lipid phosphorus levels, and 
increased liver size of growing chicks. In  cholesterol-fed 
chicks, lithocho]ie acid depressed liver lipid and cholesterol 
levels. The effects of ]ithochollc acid were partial ly reversed 
by cholic acid in chicks fed a cholesterol-free diet and almost 
completely reversed in chicks fed cholesterol. The plasma 
cholesterol ]eve] of cholesterol-fed chicks was increased by 
eholie acid feeding. 

IFAT'Irg ACIDS OF ACANTItAMOEBA SP. E. I). Korn  (Lab of 
Biochem., Sec. on Cellular Physiology, N a t ' l  Hear t  Inst. ,  
I'~IH, Bethesda 14, Md.). J. Biol. Chem. 238, 3584-3587 
(1963). The f a t t y  acids of Acanthaonoeba sp., a soil ameba 

(Continued on page 50) 
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mal and vegetable fa t s  fo r  this marke t  is keen. Discussions 
were held wi th  I ta l ian  renderers  about  the possible develop- 
ment  of mobile units  which could demonst ra te  fa t - in- feed  
benefits and usage throughout  the count~vf. 

An interes t ing development  was learned in a visit  with 
Dr. Nobile of  Ledoga. Their  research has now produced 
a sucrose ester p roduc t  which is competi t ive with pet ro-  
leuni based detergents.  Of  all the f a t s  tested in its manu-  
facture,  tallow produced the best  results.  While  the price 
is somewhat  higher,  it requires only one-fifth as nmch 
material  to do the sauie job as pet roleum-based detergents .  
S teps  were taken to speed up the availabil i ty and knowl- 
edge of  this p roduc t  to potent ia l  users in the U.S. 

S P A I N .  A visit  to the N R A  Technical Office in Bar-  
celona revealed an impressive amount  of  work being done, 
with informat ive  material  of  many  types  being t rans la ted  
into several languages and circulated th roughout  Europe.  
]n  Madrid ,  it  was est imated that  we would soon see an 
increase of about 10,000 tons in the usage of fa t  fo r  feed 
manufac tur ing .  

N R A  sponsored feeding tests have shown very good 
results  f rom tallow addit ives and the milk replacer  market  
also offers excellent oppor tuni t ies .  Large,  new broiler 
operat ions  are being constructed,  which will offer us still 
more market  potential .  

F R A N C E .  Since F rance  has a f a t  suplus, our  main 
objective here is to increase in ternal  uti l ization so that 
French  product ion  will not  compete with our expor ts  to 
other  E u r o p e a n  markets.  

The F rench  know about  the use of fa t s  in feeds but  
limit their  use to very low levels, largely because they feel 
that the suppl ie r s  do not  know how to p rope r ly  handle  
fa t s  or to stabilize them. Our efforts should there fore  be 
directed to educational  and technical assistance of our 
counte rpar t s  in this country.  

S W I T Z E R L A N D .  High  energy, high prote in  rat ions 
are well unders tood in this  count~T, but  they have not 
got ten into this field as heavily as might  be expected. This 
was discussed in a conference at  Geneva with CRINA,  
an organizat ion of feed manufac tu re r s  f rom eight different 
countries which have formed a jo in t  research faci l i ty  in 
this country.  A seminar  on fa ts  was conducted and pre-  
l iminary discussions were held which may lead to a research 
pro jec t  on the use of fats.  

B E L G I U M .  Two research inst i tutes  and  several f a rms  
were visited to evaluate the progress  of the jo in t  feeding  
tests being conducted fo r  NRA,  the Feed  Grains  Council 
and the Soybean Council. This p r o g r a m  is designed to 
demonstra te  to the Belgian f a r m e r  tha t  he can make more 
money feeding COLOn including f a t  than  he can by pas ture  
graz ing  methods.  

In  conferences relat ive to the Common Market ,  we were 
advised tha t  we have no cause to worry  tha t  our encourage- 
ment  of the use of fa t s  in feeds would be hampered  by 
any restr ict ive regulat ions.  

H O L L A N D .  This country  is a substant ia l  tallow pro-  
ducer and a large major i ty  of their  product ion  is now going 
into f a t  fo r  feed. Renderers  in this countl~y are interested 
in working with us on exper imenta l  p ro jec t s  in the field 
of  pro te in  meals and  f u r t h e r  discussions will be held on 
this subject.  

E N G L A N D .  Discussions were held with Lever and Col- 
gate in connection with tallow sucroglyeeride. 
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that can be grown in axenic culture on soluble nutrients, have 
been characterized. The principal fatty acids are myristate, 
palmitate, 9-hexadecenoate, stearate, 9-oetadeeenoate, 9,12- 
oetadeeadienoate, ll-eicosenoate, 11,14 eicosadienoate, 8,11,14- 
eicosatrienoate,  and 5,8,11,14-eicosatetraenoate. The relative 
concentrations of several of the fa t ty  acids are slgnifcantly 
influenced by the temperature of growth. 

EFFECT OP CHOLESTYEKI~INE, A BILE ACID BINDING POIYMEE ON 
PLASMA CHOLESTEROL AND FECAL BILE A.C~I) EXCRETION IN THE 
RAT. J. W. Huff, J. L. Gilfillan and V. M. Hunt (Merck Inst. 
for Therapeutic Res., Rahway, N.J.) .  Proc.  Soc. Exp .  Biol.  
Med.  114, 352-355 (1963). Administration of cholestyramine, 
a bile acid binding polymer to rats on a normal diet was 
without effect on plasma or liver cholesterol concentration, 
but produced a rise in fecal bile acid excretion. These effects 
were accompanied by an increase ill hepatic de novo cholesterol 
synthesis, Cholestyramine prevented the rise in plasma cho- 
lesterol resulting from administration of cholesterol and cholic 
acid. The fecal bile acids were increased slightly with a 
marked elevation in the dihydroxycholanic to cholic acid 
ratio. 

SHORT-TEE]~ A01%TIC LIPOIDOSIS IN THE RAT : EVALUATION OF 
SOI~IE I~ACTOI%S I~EL~!,TED TO THE EXPEI%II~IE~NTAL PI%0CEDUI~E. 
R. Hess and P. Loustalot (Res. Lab., Pharmaceutical Dept., 
CIBA Ltd., Basle, Switzerland). J.  Atheroscler .  Res. 3, 280- 
287 (1963). In an endeavor to obtain, in a 4-week experiment, 
a maximum degree of macroscopically visible aortic lipoidosis 
in the rat, various modifications of an existing experimental 
procedure were tested. This experimental procedure consisted 
in feeding the rats with a senti-synthetic diet containing 
supplements of cholesterol, peanut oil, eholic acid, thiouraeil, 
and a high or low level of protein (basic diet).  Additional 
treatment with lactose, sucrose, NaC1, neomycin, and Triton, 
as well as withdrawal of choline or interrupted administration 
of the basic diet for a limited period of time, failed to 
increase significantly the degree of lipoidosis in the aorta. 
A significant decrease in aortic lipoidosls was found after 
the animals had been fed with a basic diet containing no 
chloride but rich in protein. A clear-cut increase in the degree 
of lipoidosis was obtained by combining the lipoidosis-pro- 
ducing diet with measures designed to cause medical sclerosis. 

EPFECT OP DIIIYDROTACHYSTEROL (AT 10) AND EPINEPHl%INE ON 
SEaUM AND TISSUE CHOLESTEI%OL AND CALCIUM LEVELS. R. G. 
Herrmann and R. J. Parker (Lilly Research Lab., Indianapo- 
lis, Ind.).  Proc.  Soc. Exp .  Biol.  Meal. 114, 331 333 (1963). 
A hypereholesteremic diet was fed to rats for up to 28 weeks. 
Additional dosing of vitamin D, epinephrine or dihydro- 
tachylsterol (AT 10) had no pronounced effect on serum or 
liver cholesterol levels. 

FREE AND TOTAL CHOLESTEI%0L IN HUMAN BLOOD FRACTIONS. 
B. E. Hawthorne, E. Smith and J. O. Pescador (Foods and 
Nutr. Dept., Oregon State Univ., Corvallis, Oregon). J. Nutr. 
81, 241-248 (1963). The micromodificatlon of the method of 
Sperry and Webb by Galloway and co-workers has been 
adapted to the determination of cholesterol in red cells and 
white cells plus platelets separated by differential eentrifuga- 
tion from 0.4 ml of blood. Using these procedures, free and 
total cholesterol were determined in the serum and cell frac- 
tions isolated from the blood of 33 subjects, men and women, 
ranging in age from 22 to 91 years. Values for total choles- 
terol range from 122 to 338 mg/1O0 ml in sera, from 82 to 
151 mg/100 ml in red cells, and from 536 to 5124 mg/lOO g 
in the white cells plus platelets. The concentrations of cho- 
lesterol in the white cells plus platelets are higher than 
values previously reported. The amount of free cholesterol in 
white cells plus platelets varies widely among individuals, 
whereas cholesterol present in the free form in sera and red 
cells is quite constant from person to person. White cell 
analyses may prove valuable in investigations of lipid metabo- 
lism in humans. 

THE CONDENSATION I%EACTION OF FATTY ACID SYNTHESIS. I I I .  
IDENTIfiCatION OF THE PI%OTEIN-BOUND PEODUOT 0P TI-I]3 I~]SAC- 
TION AND ITS OONVEI~SION TO LONG CHAIN I~ATTY ACIDS. P. Gold- 
man, A. W. Alberts, and P. R. Vagelos (Enzyme See., Lab. 
of Biochem., Na t ' l  Heart  Inst., NIH,  Bethesda 14, Md.). 
J.  Biol. Chem. 238, 3579-3583 (1963). Enzyme-bound aeeto- 
acetate formed from the condensation of malonyl coenzyme A 
and acetyl coenzyme A in a fa t ty  acid-synthesizing system 
obtained from Escherichia eoli has been shown to be an 
intermediate in the synthesis of long chain fa t ty  acids. Evi- 
dence is presented that the acetoaeetate is bound to Enzyme II, 
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F r y i n g  was carr ied out  in  an appa ra tu s  wi th  a capacity for 2000 g fa t  
and designed to quan t i t a t ive ly  t rap volat i le  mater ia ls  which would 
o rd ina r i ly  escape d u r i n g  f ry ing.  The t rapped  dis t i l la te  was also sub- 
jected to earbonyl  analysis .  

Analysis  of the fats  and dis t i l la tes  showed a carbonyl  pa t t e rn  in es- 
sent ia l  agreement  wi th  the classical au tox ida t ion  mechan ism for  the 
different  fats, i.e., the typical  alkanals ,  alk-2-enals, and  alk-2,4,-dienals. 
The dominance  of this  process over tha t  of the rmal  oxidat ion was  also 
indica ted  in  tbe carbonyl  pa t t e rn  by the absence of alk-l-ene-3-ones and 
other the rmal  oxidat ion products .  The comparison of the concn of the 
carbonyl  compounds in  the fats  before and af ter  f r y i n g  and  in  thei r  
dis t i l la tes  indicates  t ha t  the deodorizat ion process which  accompanies 
deep f ry ing  may be efficient in p r e v e n t i n g  the accumula t ion  of toxic 
eeneu of the oxidat ion products  in fats  which  have  been in cont inued 
use. 

- - 9 4 - -  

A L O N G - T E R M  N U T R I T I O N A L  S T U D Y  W I T H  F R E S H  A N D  
M I L D L Y  O X I D I Z E D  V E G E T A B L E  A N D  A N I M A L  F A T S  

H.  Ka~l~itz, R .  E. Joh~son  and  L.  P e g u s  

Match ing  groups  of male albino ra ts  were fed pur i f ied diets contain- 
ing  fresh or oxidized cottonseed oil, olive oil, chicken fat, or beef fa t  for 
lwo years.  The oxidized fats  were prepared  by aera t ion  a t  60C for  40 
hr.  This  mi ld  oxidat ion was selected in order to approximate  wha t  migh t  
occur to the fats under  un favorab le  condit ions of storage and use. T h e  
rats  were observed for wt  gain,  food intake,  and s u r v i v a l  rate. Per iodi-  
cally, six rats  were sacrificed from each group and examined for o rgan  
wt and pathology. Their  sera and t issues were examined for cholesterol, 
total  l ipid,  and fa t ty  acid composit ion of the la t te r ;  the depot f a t  tr iglyc- 
erides of those ra ts  sacrificed after  70 weeks on the diet  were examined 
for thei r  molecular  s t ructure ,  as were those of the d ie ta ry  fats. Minera l  
analyses were also carr ied  out  on serum and tissues. 

Several  of these pa ramete r s  were affected by the k ind  of fa t  fed 
a n d / o r  i ts s tate  of oxidation.  

- -  95 - -  

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

N.  "g. Ra in ,  M.  N a r a y a n a  Rap  and  R .  Ra iagopalan  

Peanut ,  sesame and coconut oils were heated at  270C for 8 hr  in  an 
open i ron pan.  These fats  were fed to albino ra t s  a t  1 5 %  level in  other- 
wise adequate diets. All ra ts  fed heated fats  showed a g rowth  depres- 
sion. L ivers  of ra ts  rece iv ing  the heated oil were congested and showed 
extensive pe r ipor ta l  fa t ty  inf i l t ra t ion.  Ra t s  on heated peanu t  oil  showed 
1) reduced ]~-vitamin storage in  the l iver,  2) increased glucose and 
cholesterol levels in  the blood, and 3) a d i s rup t ion  of d iges t ion and ab- 
sorpt ion of carbohydrate .  

- - 9 6  - -  

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

C. D.  Evans ,  D.  G. McConnel l ,  E.  N .  Franke l  and  J. C. Cowan  

A chromatographic  s tudy was carr ied out  to inves t iga te  the n a t u r e  
and possible es t imat ion  of nonvolat i le  polymeric  products  in edible oils. 
Tb_is in fo rma t ion  may be helpful  in  any eva lua t ion  of changes t ha t  resu l t  
f rom oxidat ion and thermal  t r ea tmen t  of oils d u r i n g  process ing and 
storage. 

Dimers  obtained by low-temp oxidat ion of methyl  ]inoleate were com- 
pared in thei r  chromatographic  behavior  to thermal  dimers  p repared  by 
high-temp polymerizat ion of conjugated  methyl  linoleate. Dis t i l led  dimers  
of each were subjected to l iqu id-par t i t ion  chromatographic  separa t ions  
on silicie acid columns as methyl  esters, as free acids, and as methyl  
esters prepared  by saponif icat ion and re-esterification. Chromatographi -  
(:ally isolated dimers  were also rechromatographed  before and after  each 
t reatment .  

When  thermal  dimer  esters are saponified and  re-csterified, chroma- 
graphic  recoveries are quant i t a t ive ,  and the expected changes in  po lar i ty  
resu l t ;  whereas, wi th  oxidat ive dimers  esters, gross changes in  po lar i ty  
occur. All chromatographic  separa t ions  of dimer  esters or thei r  acids 
show four  d i s t inc t  areas of inc reas ing  polar i ty .  F rac t iona t ions  wil l  be 
discussed on the basis  of these changes in  po lar i ty  for the monomers,  
directs, and t r imers  of both the thermal ly  and oxidat ively  p repa red  
polymers. 

Dist i l led oxidat ive  dimers do not  give h ighly  resolved chromatographic  
fract ions,  but  show a large peak (ca. 3 0 % )  of the same po la r i ty  as 
the thermal  dimer,  and have  a major  peak (ca. 5 0 % )  in  an area of 
much h igher  polari ty.  Saponif icat ion and re-esterification of these two 
chromatographica l ly  isolated f rac t ions  show tha t  they are not  composed 
of homogeneous mate r ia l  because f ract ions  of va r ious  polar i t ies  are re- 
covered. When  mixtures  of oxidat ively  and thermal ly  p repared  methyl  
l inoleate d imers  are chromatograpbed,  the exper imental  resul ts  agree well 
wi th  those calculated f rom the f rac t iona t ion  of the component  dimers.  
Resul ts  indicate  tha t  the nonvola t i le  oxidat ive  products  contain  mate r ia l  
tha t  behaves chromatographica l ly  like a the rmal  dimer.  
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S T U D I E S  O N  H E A T E D  F A T S  

M. R.  Sr~hasrabudhe 

In te res t  has increased in s tudies on the effect of bea t  on edible fats.  
Recent  reports  indicate  t ha t  d u r i n g  deep f ry ing  over extended periods,  
a s igni f icant  por t ion of the oil is polymerized, l~esults of a s tudy on 
corn oil heated at  180C and 200C will  be reported.  The heated oil was 
f rac t ionated  into 8 fract ions.  The first  4 f rac t ions  cons t i tu t ing  ca. 60 -  
80 % were found  to be tr iglycerides,  the r e m a i n i n g  4 f ract ions  
const i tuted degraded and polymeric  products  of h igh  reel wt. 
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N R A  R ort. . . 

(Continued f rom page 32) 

EGYPT.  There is no question that 
Egypt  could use more tallow, along 
with a variety of fat ty  acids. Soap 
production is only 50% of capacity 
and would increase automatically if 
they had more raw material. The Min- 
istry of Supply  estimates that they 
can use 50% more tallow than they 
currently import, but face the problem 
of hard currency. I t  was suggested 
that if we would allow 12 months 
rather than six-month credit, tallow 
imports could be increased 20,000 
tons/year.  

Feed industry potential is good. The 
government has a plan which is geared 
for  production of 20,000 broilers a 
day, which would require the import 
of at least 35,000 tons conch. 

TURKEY. The Turkish soap in- 
dustry has converted to tallow in the 
last year  and a half, finding that it 
makes good economic sense to free 
larger anmunts of their olive oil for 
export. They are badly in need of 
technical assistance, however, to help 
the soap manufacturers take full ad- 
vantage of tallow's potential. (Fol- 
lowing Mr. Haugh's  visit, Juan Amich- 
Gall, NI~A's European Technical Con- 
sultant, and a Spanish soap expert  
spent two weeks in Turkey for this 
purpose.) 

ISRAEL.  Both the feed and soap 
ind~tstries have expressed an interest 
in continuing their initial use of tal- 
low. Fo r  example, a representative of 
one of the leading feed organizations 
recently returned from a visit to the 
U.S. convinced of the real value of 
tallow and plans to start  adding it 
to his feed. I ts  regular use should 
soon be well established in this indus- 
try. 

Economics create some problems in 
tb~t vegetable oil fools can he im- 
ported for  considerably less than tal- 
low. The users recognize the extra 
value of tallow, but there is a limit 
to how much more they will pay  for  
it. Much of our future here will de- 
pend upon the price-establishing varia- 
tions of supply and demand, along 
with the interest of the Israeli  govern- 
merit in using its PL 480 allocation of 
tallow. 

GREECE. The Greeks have tradi- 
tionally used by-products from the 
production of olive oil for soap manu- 
facture. Until these products are up- 
graded and move into other clmnnels, 
there does not appear  to be much 
prospect of significant tallow imports 
for soap manufacture. Technical ad- 
vice, along with some U.S. know-how 
and investment, could change this pic- 
ture, but it  is doubtful that the Greeks 
will do it themselves. 

ITALY. A revolution in agricul- 
tural feeding is taking place in this 
country and prospects for increased 
usage of products such a.s ours are ex- 
cellent. For  example, I ta ly  is import- 
ing thousands of calves and is using 
large amounts of milk replacers to 
feed them. Competition between ani- 

The CRS-10 is a new, low-cost all-transistorized printing electronic digital 
integrator for use with analytical instrumentation-- in gas chromatography, 
spectrophotometry, amino acid analysis, and other analytical techniques. 
The CRS-10 can be connected to any signal of one millivolt full scale or 
greater, and it will provide a digital output representing the time integral or 
amplitude of the signal. 

FEATURES- -  

�9 Solid-state circuit modular construction. 
�9 Reduces calculation time 10 to 1, eliminates human errors. 
�9 Accuracy: 0.5% of full scale maximum error in integration conversion. 

No errors in counting. 
�9 Simplicity--minimum of operating controls. 
�9 Compatible with all common types of recorders. 
�9 Capable of one peak per second or one measurement per second. 
�9 Remote control is a standard feature. 
�9 100% overload iinearity. 
�9 Compact--measures 17" by 17" by 7" high. Digital printer can be placed 

on top of the CRS-10 for operation. 
�9 Adaptable to process as well as laboratory operation. 
�9 Extremely high resolving power for overlapped peaks with slope detector 

and memory options. 
�9 Functional options available to meet specific requirements. 
�9 Designed for Automatic Base Line Drift Corrector accessory. 
�9 Integrator. 5 digits standard. 
�9 Input: 1 mv full scale; optional Range Switch allows 5, 10 or 50 mv full 

scale. 
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mal and vegetable fa t s  fo r  this marke t  is keen. Discussions 
were held wi th  I ta l ian  renderers  about  the possible develop- 
ment  of mobile units  which could demonst ra te  fa t - in- feed  
benefits and usage throughout  the count~vf. 

An interes t ing development  was learned in a visit  with 
Dr. Nobile of  Ledoga. Their  research has now produced 
a sucrose ester p roduc t  which is competi t ive with pet ro-  
leuni based detergents.  Of  all the f a t s  tested in its manu-  
facture,  tallow produced the best  results.  While  the price 
is somewhat  higher,  it requires only one-fifth as nmch 
material  to do the sauie job as pet roleum-based detergents .  
S teps  were taken to speed up the availabil i ty and knowl- 
edge of  this p roduc t  to potent ia l  users in the U.S. 

S P A I N .  A visit  to the N R A  Technical Office in Bar-  
celona revealed an impressive amount  of  work being done, 
with informat ive  material  of  many  types  being t rans la ted  
into several languages and circulated th roughout  Europe.  
]n  Madrid ,  it  was est imated that  we would soon see an 
increase of about 10,000 tons in the usage of fa t  fo r  feed 
manufac tur ing .  

N R A  sponsored feeding tests have shown very good 
results  f rom tallow addit ives and the milk replacer  market  
also offers excellent oppor tuni t ies .  Large,  new broiler 
operat ions  are being constructed,  which will offer us still 
more market  potential .  

F R A N C E .  Since F rance  has a f a t  suplus, our  main 
objective here is to increase in ternal  uti l ization so that 
French  product ion  will not  compete with our expor ts  to 
other  E u r o p e a n  markets.  

The F rench  know about  the use of fa t s  in feeds but  
limit their  use to very low levels, largely because they feel 
that the suppl ie r s  do not  know how to p rope r ly  handle  
fa t s  or to stabilize them. Our efforts should there fore  be 
directed to educational  and technical assistance of our 
counte rpar t s  in this country.  

S W I T Z E R L A N D .  High  energy, high prote in  rat ions 
are well unders tood in this  count~T, but  they have not 
got ten into this field as heavily as might  be expected. This 
was discussed in a conference at  Geneva with CRINA,  
an organizat ion of feed manufac tu re r s  f rom eight different 
countries which have formed a jo in t  research faci l i ty  in 
this country.  A seminar  on fa ts  was conducted and pre-  
l iminary discussions were held which may lead to a research 
pro jec t  on the use of fats.  

B E L G I U M .  Two research inst i tutes  and  several f a rms  
were visited to evaluate the progress  of the jo in t  feeding  
tests being conducted fo r  NRA,  the Feed  Grains  Council 
and the Soybean Council. This p r o g r a m  is designed to 
demonstra te  to the Belgian f a r m e r  tha t  he can make more 
money feeding COLOn including f a t  than  he can by pas ture  
graz ing  methods.  

In  conferences relat ive to the Common Market ,  we were 
advised tha t  we have no cause to worry  tha t  our encourage- 
ment  of the use of fa t s  in feeds would be hampered  by 
any restr ict ive regulat ions.  

H O L L A N D .  This country  is a substant ia l  tallow pro-  
ducer and a large major i ty  of their  product ion  is now going 
into f a t  fo r  feed. Renderers  in this countl~y are interested 
in working with us on exper imenta l  p ro jec t s  in the field 
of  pro te in  meals and  f u r t h e r  discussions will be held on 
this subject.  

E N G L A N D .  Discussions were held with Lever and Col- 
gate in connection with tallow sucroglyeeride. 
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that can be grown in axenic culture on soluble nutrients, have 
been characterized. The principal fatty acids are myristate, 
palmitate, 9-hexadecenoate, stearate, 9-oetadeeenoate, 9,12- 
oetadeeadienoate, ll-eicosenoate, 11,14 eicosadienoate, 8,11,14- 
eicosatrienoate,  and 5,8,11,14-eicosatetraenoate. The relative 
concentrations of several of the fa t ty  acids are slgnifcantly 
influenced by the temperature of growth. 

EFFECT OP CHOLESTYEKI~INE, A BILE ACID BINDING POIYMEE ON 
PLASMA CHOLESTEROL AND FECAL BILE A.C~I) EXCRETION IN THE 
RAT. J. W. Huff, J. L. Gilfillan and V. M. Hunt (Merck Inst. 
for Therapeutic Res., Rahway, N.J.) .  Proc.  Soc. Exp .  Biol.  
Med.  114, 352-355 (1963). Administration of cholestyramine, 
a bile acid binding polymer to rats on a normal diet was 
without effect on plasma or liver cholesterol concentration, 
but produced a rise in fecal bile acid excretion. These effects 
were accompanied by an increase ill hepatic de novo cholesterol 
synthesis, Cholestyramine prevented the rise in plasma cho- 
lesterol resulting from administration of cholesterol and cholic 
acid. The fecal bile acids were increased slightly with a 
marked elevation in the dihydroxycholanic to cholic acid 
ratio. 

SHORT-TEE]~ A01%TIC LIPOIDOSIS IN THE RAT : EVALUATION OF 
SOI~IE I~ACTOI%S I~EL~!,TED TO THE EXPEI%II~IE~NTAL PI%0CEDUI~E. 
R. Hess and P. Loustalot (Res. Lab., Pharmaceutical Dept., 
CIBA Ltd., Basle, Switzerland). J.  Atheroscler .  Res. 3, 280- 
287 (1963). In an endeavor to obtain, in a 4-week experiment, 
a maximum degree of macroscopically visible aortic lipoidosis 
in the rat, various modifications of an existing experimental 
procedure were tested. This experimental procedure consisted 
in feeding the rats with a senti-synthetic diet containing 
supplements of cholesterol, peanut oil, eholic acid, thiouraeil, 
and a high or low level of protein (basic diet).  Additional 
treatment with lactose, sucrose, NaC1, neomycin, and Triton, 
as well as withdrawal of choline or interrupted administration 
of the basic diet for a limited period of time, failed to 
increase significantly the degree of lipoidosis in the aorta. 
A significant decrease in aortic lipoidosls was found after 
the animals had been fed with a basic diet containing no 
chloride but rich in protein. A clear-cut increase in the degree 
of lipoidosis was obtained by combining the lipoidosis-pro- 
ducing diet with measures designed to cause medical sclerosis. 

EPFECT OP DIIIYDROTACHYSTEROL (AT 10) AND EPINEPHl%INE ON 
SEaUM AND TISSUE CHOLESTEI%OL AND CALCIUM LEVELS. R. G. 
Herrmann and R. J. Parker (Lilly Research Lab., Indianapo- 
lis, Ind.).  Proc.  Soc. Exp .  Biol.  Meal. 114, 331 333 (1963). 
A hypereholesteremic diet was fed to rats for up to 28 weeks. 
Additional dosing of vitamin D, epinephrine or dihydro- 
tachylsterol (AT 10) had no pronounced effect on serum or 
liver cholesterol levels. 

FREE AND TOTAL CHOLESTEI%0L IN HUMAN BLOOD FRACTIONS. 
B. E. Hawthorne, E. Smith and J. O. Pescador (Foods and 
Nutr. Dept., Oregon State Univ., Corvallis, Oregon). J. Nutr. 
81, 241-248 (1963). The micromodificatlon of the method of 
Sperry and Webb by Galloway and co-workers has been 
adapted to the determination of cholesterol in red cells and 
white cells plus platelets separated by differential eentrifuga- 
tion from 0.4 ml of blood. Using these procedures, free and 
total cholesterol were determined in the serum and cell frac- 
tions isolated from the blood of 33 subjects, men and women, 
ranging in age from 22 to 91 years. Values for total choles- 
terol range from 122 to 338 mg/1O0 ml in sera, from 82 to 
151 mg/100 ml in red cells, and from 536 to 5124 mg/lOO g 
in the white cells plus platelets. The concentrations of cho- 
lesterol in the white cells plus platelets are higher than 
values previously reported. The amount of free cholesterol in 
white cells plus platelets varies widely among individuals, 
whereas cholesterol present in the free form in sera and red 
cells is quite constant from person to person. White cell 
analyses may prove valuable in investigations of lipid metabo- 
lism in humans. 

THE CONDENSATION I%EACTION OF FATTY ACID SYNTHESIS. I I I .  
IDENTIfiCatION OF THE PI%OTEIN-BOUND PEODUOT 0P TI-I]3 I~]SAC- 
TION AND ITS OONVEI~SION TO LONG CHAIN I~ATTY ACIDS. P. Gold- 
man, A. W. Alberts, and P. R. Vagelos (Enzyme See., Lab. 
of Biochem., Na t ' l  Heart  Inst., NIH,  Bethesda 14, Md.). 
J.  Biol. Chem. 238, 3579-3583 (1963). Enzyme-bound aeeto- 
acetate formed from the condensation of malonyl coenzyme A 
and acetyl coenzyme A in a fa t ty  acid-synthesizing system 
obtained from Escherichia eoli has been shown to be an 
intermediate in the synthesis of long chain fa t ty  acids. Evi- 
dence is presented that the acetoaeetate is bound to Enzyme II, 
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tlle bea t -s tab le  pro te in  required in the  condensa t ion  reac t ion  
of f a t t y  acid synthes is .  

Tt~ANSFEK RATE OF SERU~ CHOLESTEROL INTO THE RABBIT AORTIC 
WALL IN VARIOUS PHASES OP ATHEROSCLENOSIS AND A~'TER 
APPLICATION OF CORTISONE OR THYROXINE. V. Fel t ,  R. RShling,  
J .  Hladovec  and  S. Vohnou t  (Res.  Ins t .  of Endocr ino logy  and  
Res. Ins t .  of  Pharmaeologa-  and  Biochemis t ry ,  P r a g u e ,  Czecho- 
s lovakia) .  J .  Atheroscler .  Res. 3, 301-308 (1963) .  The  t rans-  
fer  ra te  of  se rum cholesterol  into  the  aor t ic  wall was increased  
14 t imes  in the  progress ive  phase ,  and  9 t imes  in the  sta- 
t ionary  phase  of a theroscleros is  as compared  to aor tae  of  
normal  rabbi t s .  I n  the  regress ive  phase  there was no signifi- 
cant  difference f rom the  controls.  The  appl ica t ion  of corti- 
sone to no rma l  r abb i t s  and  of L- thyrox ine  to a therosclerot ic  
rabb i t s  was wi thout  s ignif icant  influence on th is  process of  
cholesterol  t r an s f e r .  

EPI~ECT OF INDOOI~ HOUSING CONDITIONS ON" SEI1UM CIIOLIgSTEROL 
LEVELS OF ~u CAlgNEAU PIGEONS. C. H.  Eades ,  J r . ,  V. B. 
Solberg,  !- C. H s u  and  G. E. Ph i l ips  (Dept .  of  Biochem.,  
W a r n e r  L a m b e r t  Res. Ins t . ,  Morr is  P la ins ,  N . J . ) .  Proc. Soc. 
Exp.  Biol.  Med.  114, 515 517 (1963) .  Old white ca rneau  
1;igeons n m i n t a i n e d  unde r  r egu la t ed  l i gh t  (9 hr. f luorescent  
l ight ,  15 hr.  da rknes s ) ,  t e m p e r a t u r e  ( 76 -4 -2C ) ,  and  humid i t y  
( abou t  40%)  condi t ions  and  in g roups  of  6 in cages t ha t  
do not  pe rmi t  f lying for  a per iod of  over 18 m o n t h s  do not  
have the  seasonal  cyclic va r ia t ions  in se rum cholesterol  pos- 
sessed by pigeons  t ha t  have free  access to f lying a reas  and  
~re exposed to year ly  wea ther  condi t ions.  

]~IOHYDROGNNATION IN GEt, M-FREE RATS. R .  B l oms t r and ,  G. A. 
Dhopeshwarka r  and  B. E. Gus t a f s son  (Dept .  of  Clinical 
Chemis t ry ,  Se ra f imer lasa re t t e t ;  Dept .  of  Symbios i s ;  Karo-  
]inska I n s t i t u t e t ,  S tockhohn,  Sweden) .  J.  Atheroscler .  Res. 
3, 274-279 (1963) .  Ela id ic  acid (1-~C) was f ed  to 5 germ- 
free  r a t s  and  2 control  ra ts .  P e r  cent  d i s t r ibu t ion  of radio- 
ac t iv i ty  de te rmined  by deg rada t i on  of s tear ic  acid isolated 
f rom liver l ipids of  germ-f ree  an imals  clearly showed tha t  
b iohydrogena t ion  of elaidic acid to s tear ic  acid occurred 
in the  germ f ree  ra ts .  T hus  the  b iohydrogena t ion  process  was 
a t t r i bu t ed  to cellular enzymes  and  not  to the  in tes t ina l  mi- 
crobial  flora. 

EFFECT 01~ BENZYL N-DENrYL CARBETHOXYHYDROXAMAT~E (W- 
398) ON EXPERIMENTAL ATHEROSCLEROSIS AND HYPERCHOLES- 
TEgESIIA. F.  M. Berger ,  J .  F .  Douglas ,  B. J .  L u d w i g  and  
S. Margo l in  (Wal lace  Labora to r ies ,  Divis ion of Car te r  Prod-  
ucts ,  Inc. ,  Cranbury ,  N. J . ) .  Proe. Soc. Exp .  Biol.  Med.  114, 
337-341 (1963) .  Benzyl  N-benzyl  e a r b e t h o x y h y d r o x a m a t e  
(W-398)  g iven oral ly to r abb i t s  caused d i sappea rance  of 
a therosclerot ic  lesions previously  es tab l i shed  by  admi n i s t r a t i on  
of a diet  con ta in ing  1% cholesterol.  W-398 also prevented  
the occurrence of a therosclerot ic  lesions when admin i s t e red  
jo in t ly  wi th  a cholesterol  con ta in ing  diet .  E leva ted  blood 
cholesterol  levels in adu l t  r abb i t s  or wean l ing  ra t s  f ed  a 
hypercholes teremic  diet  were also reduced by  admi n i s t r a t i on  
of W-398. The  d rug  was effective in doses t ha t  were well 
to lera ted  by the  aninlals .  

LIPID-PROTEIN PARTICLES : ISOLATION FROM SEEDS Oi~ GOSSYPIU~I 
m R s u ~ v ~ .  L.  Y a t s u  and  A. M. Al t sehu l  (Seed P r o t e i n  Pio- 
nee r ing  Research  Lab. ,  U.S. Dept .  of  Agr icu l tu re ,  New Orleans,  
L o u i s i a n a ) .  Science 142, 1062 1064 (1963) .  Subcel lu lar  par -  
t icles were isolated f rom cot tonseed by t a n n i n g  of the  cell 
con ten t s  fol lowed by dif ferent ia l  cen t r i fuga t ion .  The  par t ic les ,  
h igh  in p ro te in  con ten t  and  con ta in ing  app rox ima te ly  28 and  
44 percent  l ipids,  are  t hough t  to be the  site of  oil s to rage  
and  l ipid synthes is .  

SYNTHESIS OP a-LINOLENIC ACID BY LEISH~IANIA ENI~I]gT~PII. 
E. D. K o r n  and  C. L.  Greenbla t t  ( N a t ' l  H e a r t  Ins t . ,  and  
N a t ' l  Ins t .  of  Ar th r i t i s  and  Metabol ic  Diseases ,  B e t h e s d a  14, 
~[d.) .  Science 142, 1301-1303 (1963) .  The  zooflagellate 
Lcishmania  enrie t t i  synthes izes  a-lino]enie acid as de te rmined  
by exper imen t s  wi th  s tear ic  acid u n i f o r m l y  labeled with C~q 
This  is the first demons t r a t i on  of tile syn thes i s  of  a-linolenic 
acid by a non-pho tosyn the t i c  o rganism.  

TIIE POPE TESTING LABORATORIES 
Analytical Chemists 

a 6 1 8 ~  Main P.O. Box 903 Dallas, Tex. 

DIETARY PATS AND PLASMA LIPIDS IN CHICKS. A. Bandyo-  
p a d h y a y  and  S. Bane r j ee  (Dept .  of  Phys io logy ,  Sa rda r  Pa t c l  
bled. College, Bikaner ,  I n d i a ) .  Proc. Soc. Exp .  Biol.  M e &  114, 
222-224 (1963) .  Chicks were f ed  m u s t a r d  oil, sesame oil, 
e0c0nut oil and  h y d r o g e n a t e d  g r o u n d n u t  oil mixed  wi th  the  
basa l  diet wi th  or wi thout  the  add i t ion  of cholesterol.  The  
level of  oil was 10% and  t ha t  of  cholesterol  1% of the  basa l  
diet.  The  d i f fe rent  diets  were f ed  for  8 weeks and  p l a sm a  
conten ts  of  d i f ferent  l ipids were es t imated .  Add i t i on  of  oils 
alone ill the  diet  increased  the  p l a sma  N E F A  values  wi thou t  
p roduc ing  ally change  in o ther  f r ac t ions  of p l a sma  lipids.  
W h e n  the di f ferent  oils were f ed  in add i t ion  to cholesterol,  
there  was a r ise in to ta l  p l a sma  con ten t s  i f  d i f ferent  lipide 
were es t imated .  Add i t ion  of oils alone in the  diet increased  
the  p l a s n m  N E F A  values  wi thout  p roduc ing  any  change  in 
other  f r ac t ions  of p l a sma  lipids.  W h e n  the  di f ferent  oils 
were f ed  in add i t ion  to cholesterol,  there  was a rise in to ta l  
p l a sma  cholesterol,  f l- l ipoprotein cholesterol,  f l- l ipoprotein 
percentage ,  t r ig lycer ides  and  N E F A  values  of  p l a sm a .  The  
rise in p l a sma  cholesterol  was m a x i m u m  in chicks fed  cho- 
lesterol a long  wi th  h y d r o g e n a t e d  oil or sesame oil a n d  mini-  
m u m  in chicks f ed  cholesterol  a long with m u s t a r d  oil, wi th  
in t e rmed ia t e  rise a f t e r  coconut  oil. The solubi l i ty  of  choles- 
terol was h ighes t  in coconut  oil and  leas t  i n  m u s t a r d  oil. 
I typercho les te remia  does not  semn to depend on s a tu r a t i o n  
or u n s a t u r a t i o n  of the  oils or on the  solubi l i ty  of  cholesterol  
in the  oils. 

EFFECT OF SELENIU5[ ON I~IUSCULAR DYSTROPHY IN VITAMIN 
E-DEFICIENT I~ATS AND GUINEA FIGS. E. Bone t t i  and  F .  S t i rpe  
( I n s t i t u t o  di Pa to ]og ia  Generale  de l l '  Un ivers i t s  de Siena.  
Siena,  I t a l y ) .  Proe.  Soc. Exp.  Biol. Med.  114, 109-115 (1963) .  
A d m i n i s t r a t i o n  of sod ium selenite reduced the  sever i ty  of  
nmscu la r  dys t rophy  in ra t s  f ed  v i t amin  E- f ree  diets,  wi th  
adequa te  or low pro te in  content .  The effect of  seleni te  was  
more  evident  when dys t rophic  lesions were no t  severe. Seleni te  
was wi thout  effect on muscu l a r  dys t rophy  in v i t amin  E-de- 
ficient gu inea  pigs .  

PROVITAMI/~" Ae FROM LUTEIN. P.  Budowski ,  I.  Ascarell i ,  J .  
Gross, 2. Ni r  (Na t iona l  and  Univ.  I n s t i t u t e  of  Agr icu l tu re ,  
Rehovot,  I s r ae l ) .  Science 142, 969-971 (1963) .  A l f a l f a  l ipids 
were t rea ted  with p- to luenesul fonic  acid in benzene  u n d e r  re- 
flux; a f t e r  saponifiact ion,  c h o r m a t o g r a p h y  of  the  unsapon i -  
fiable por t ion  yie lded a carotenoid  hav ing  a s ingle absorp t ion  
m a x i m u m  at  460 m/x in  e thanol  and  hexane.  I t s  p roper t i es  
cor respond to those  of the  dehydra t ion  produc t  of  lu te in .  
3 ' -hydroxy-3,4-dehydro-f l-carotene,  for  which the  n a m e  " a n b y -  
d r o l u t e i n "  is proposed.  V i t a m i n  A depleted chicks conver t  
th is  p i g m e n t  to v i t amin  Ae, as shown by  the  h igh  ra t io  of  
absorbanc ies  a t  693 and  620 m~ in  a m ix tu r e  of  CHCI~ an d  
SbCla and  the  absorp t ion  m a x i m u m  a t  350 mt~ in  hexane  
exhibi ted by  the  l iver l ipids.  The possible  role of  th is  pig- 
men t  in the  b iogenes is  of  v i t amin  A~ is discussed.  

TtIE STRUCTUI~E OP A DIhIERIC METABOLITIg 0P D-a-TOCOPH]EROL 
ISOLATED PP~AI MAMMALIAN LIVELY. A. S. Csa l lany  an d  H.  H.  
Drape r  (Div.  of  An ima l  Nu t r i t i on ,  Univ.  of  Il l inois,  Urbane . ) .  
J.  Biol. Chem. 238, 2912-2918 (1963) .  The  s t ruc tu re  of  a 
dimeric metabol i t e  of  a-tocopherol  i sola ted f r o m  m a m m a l i a n  
liver and  syn thes ized  by  oxida t ion  of  the  v i t amin  wi th  alka- 
line K 3 F e ( C N ) ,  has  been elueidatetL Spectroscopic  an d  chemi- 
cal charac te r i za t ion  showed t h a t  the  d imer  consis ts  o f  two 
tocopherone moiet ies  jo ined by  a C=C bond  be tween  the  
heterocyclic r ings  a t  the  7,7'-position. D imer  fo rma t io n  enta i l s  
a demethy la t ion  of  a- toeopherol  a t  the  7-posi t ion of  the  chro- 
m a n  r ing ;  the  r emq in ing  me thy l  s u b s t i t u e n t s  o f  the  benzene  
r ing  as well as the  phy ty l  side cha in  r e m a i n  in tac t .  Reduc-  
t ion with LiA1H4 yields a di tocopherol  con t a in ing  two hydroxy-  
ch roman  r ings  and  reoxida t ion  wi th  F e C h  leads  to the  fo rm a-  
t ion of the  co r respond ing  tocopherol  diquinone.  The  metabo l i t e  
has  been as s igned  the  t r iv ia l  n a m e  di-e-tocopherone.  

Tm~ BIOSYNTHESIS 0P I~ATTY ACIDS IN THai CELLULAI~ SLIME 
AIOLD, DIOTYOSTELIUM DISCOIDI~lYM. F.  Davidoff  and  E.  D. K o r n  
(Lab.  of  Biochem.,  N a t ' l  H e a r t  Ins t . ,  N I H ,  t l e t he sda  14, 3/Id.). 
J .  Biol. Chem. 238, 3210-3215 (1963) .  A n  a g g r e g a t e l e s s  m u t a n t  
of  the  cellular  s l ime mold  Div tgos t e l i u~  discoidcum h a s  been 
demons t r a t ed  to synthes ize  u n s a t u r a t e d  f a t t y  acids  efficiently 
f rom exogenous,  labeled precursor  f a t t y  acids.  Exogenous  f a t t y  
ac ids  of  cha in  l eng th  less t h a n  C~o were degraded  to acetate .  
Aceta te  was used  p r e d o m i n a n t l y  for  cha in  e longa t ion  of f a t t y  
acids of  i n t e rmed ia t e  cha in  length .  L a u r a t e  and  m y r i s t a t e  
served pa r t i a l ly  as acceptors  of  acetate ,  and  were pa r t i a l ly  
degraded  to acetate .  P a l m i t a t e  appea r s  to be  the  common 
in te rmedia te  in the  b iosyn thes i s  of  all the  long cha in  u n sa tu -  
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r a t ed  acids.  I t  was conver ted by  direct  de sa t u r a t i on  to palmi t -  
oleic acid, 16:1 ,  and  a 16 carbon d i u n s a t u r a t e d  acid,  16 :2 ;  by 
e longa t ion  of 16:1  to eis-vaeeenie acid, 18 :1 ;  and,  by  direct  
e longat ion,  to s t ea ra t e  and  thence to oleie acid, 18:1 ,  and  a 
d i u n s a t u r a t e d  acid, 18:2.  S tea ra t e  was conver ted  to oleate, 
18:1,  and  then  metabol ized  f u r t h e r  by a second desa tu ra t i on  to 
18:2.  M a r g a r a t e  (17 :0 )  was also act ively t r a n s f o r m e d  into 
the u n s a t u r a t e d  f a t t y  acids, 17:1 and  17:2. The common 
p a t h w a y s  arc  (a)  specific and  sequent ia l  de sa tu ra t i on  of long 
chain  f a t t y  ac ids  a t  posi t ions  9 and  5, and  (b)  chain  elonga- 
t ion of s a t u r a t e d  and  mono u n s a t u r a t e d  16 carbon acids  by 
add i t ion  of a 2 carbon uni t .  

CHLORINATED INSECTICIDES IN THE BODY FAT o~" PEOPLE IN THE 
UNITI~D STATES. W. E. Dale (Communicab le  Disease  Center ,  
U. S. Pub l i c  H e a l t h  Service, A t l an ta ,  Ga.) and  G. E. Quinby.  
Science 142, 593-595 (1963) .  Benzene  hexachlor ide  and  dieldrin 
are  p re sen t  in the  body  f a t  of  people in the  genera l  popu la t ion  
of the  Un i t ed  States .  The  m e a n  concen t ra t ion  of dieldr in  is 
0.15 • 0.02 p a r t s  per  mill ion, which is in good a g r e e m e n t  wi th  
the  concen t ra t ion  repor ted  for sou the rn  Eng land .  The  m e a n  
concen t ra t ion  of  benzene  hexachlor lde  is 0.20 ~ 0.04 ppm,  
which is cons iderably  lower t h a n  the  nlean concent ra t ion  re- 
por ted  for  F rance .  Pa i r ed  ana lyses  of  D D T  by gas  chroma- 
tog raph ic  and  colorimetr ic  nlethods show t ha t  the  resu l t s  of  
the  l a t t e r  m a y  give incorrect ly  h igh  resu l t s  when appl ied  to 
h u m a n  fa t .  

]2~ATTY ACID AND PHOSPHOLIPID COMPOSITION OF THE CELLULAR 
SLLME MOLD~ DIC.TYOSTELIUM DISCOIDEUM. THE OCCURIZENCE OF 
PREVIOUSLY UNDESCRIBED FATTY ACIDS. Ibid. ,  3199-3209. The 
f a t t y  acid and  phosphol ip id  composi t ion  of an  agg rega t e l e s s  
n m t a n t  of  Dic tyos te l ium discoidcum has  been analyzed  in detail .  
The composi t ion  of the  phosphol ip ids  is s imi lar  to t ha t  of  m a n y  
an ima l  t issues ,  con ta in ing  phosphat idylehol ine ,  3 4 % ;  phospha-  
t idy le thanolamine ,  3 2 % ;  lysophospha t idy le thano lamine ,  10% ; 
phospha t ida l  e thanolamine ,  8 % ;  b is -phosphat idylg lycerol ,  8 % ;  
and  phospha t idy l se r ine ,  7%.  Evidence  is  p resen ted  both  for  
considerable  molecular  he te rogene i ty  wi th in  eacb class of  phos- 
pha t ide  and  for  the  presence of phospha t ides  con ta in ing  the  
same f a t t y  acid a t  both  the  = and  /~ posi t ions.  The pe rcen tage  
of u n s a t u r a t e d  f a t t y  acids  in the  lipide of the  slime mold  
ameba  is unusua l l y  high,  abou t  90% of the  f a t t y  ac ids  of  the  
phosphol ip ids  and  50% of the  f a t t y  ac ids  of  the  neu t r a l  lipide. 
A m o n g  these  acids  are  previously  undesc r ibed  dienoie and  
nlonoenoie acids.  

LIPOPgOTEIN MOVE~M]~NT THKOUGH CANINE AORTI0 VCALL. L.  E.  
Duncan ,  J r . ,  K .  ]~uck, A. L ynch  (Clinical  Endocr ino logy  
Branch ,  Na t i ona l  H e a r t  Inst . ,  B c t he sda  14, Md. ) .  Science 142, 
972-973 (1963) .  Low-dens i ty  (1.019 to 1.063) l ipoprote in  
labeled with radioiodine enters  the  inner  layer  of the  canine  
aor t ic  wall  direct ly f r om tim aort ic  lumen.  I t s  ra te  of  en t ry  
is g rea te s t  in the  p rox imal  aor ta  and  decreases  progress ive ly  
down the  l eng th  of the  aor ta .  A s imi lar  g r a d i e n t  was observed 
previous ly  for  the  accnmula t ion  of cholesterol  ear ly in experi- 
men ta l  a theroselerosls .  

SYNTHESIS OF FATTY ACIDS IN ANIMAL TISSUES. I.  INCORPORA- 
TION- OF Clt-ACETYL COENZYME ~. INTO A VARIETY OF LONG CHAIN 
FATTY ACIDS BY SUBC1gLLULAI~ PARTICLES. W.  n .  Ha r l an ,  J r .  and  
S. J .  Wak i l  (Dept .  of  Biochenl. ,  Duke  Univ.  Medical  Center,  
Durham,  N. C.).  J.  Biol.  Chem. 238, 3216-3223 (1963) .  Sub- 
cellular par t ic les  of m a m m a l i a n  liver incorpora ted  acetyl-CoA 
into a var ie ty  of  s a t u r a t e d  and  u n s a t u r a t e d  f a t t y  acids. Rela- 
t ive r equ i r emen t s  can be den lons t ra ted  for  A T P ,  N A D H ,  and  
N A D P H .  A m e c h a n i s m  unique  to pa r t i cu la t e  f r ac t i ons  elon- 
ga t e s  added  acyl-CoA der iva t ives  by  add i t ion  of acetyl-CoA 
uni ts .  Th i s  syn thes i s  is av id in- insens l t ive  and  a p p a r e n t l y  not  
dependen t  on malonyl-CoA as an  in te rmedia te .  The incorpora-  
t ion of  the  syn thes ized  f a t t y  acids  into complex l ipids is de- 
penden t  upon  the  par t ic le  c a r ry i ng  out  the  synthes is .  How- 
ever, a m a j o r  por t ion  of the  acids  syn thes ized  by mi toehondr i a  
or microsomes is incorpora ted  into phosphol ipids .  

RESTORATION OF PHOTOREDUCTASE ACTIVITIES IN ACETONE-EX- 
TRACTED CHLOgOPLAS'PS BY FLASTOQUINONES AND TOCOPHEgYL- 

PAUL D. CRETIEN, PRESIDENT 

Texas Testing Laboratories, Ine. 
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QClNONES. M. D, H e n n i n g e r  and  F.  L.  Crane (Dept .  of  Biol.  
Sci., P u r d u e  Univ. ,  L a f a y e t t e ,  I n d i a n a ) .  Biochemis t ry  2, 1168-  
1171 (1963).  Ident i f ica t ion  of a new m e m b e r  of the  plasto-  
quinone g roup  in sp inach  chloroplas ts  b r i ngs  the  to ta l  n u m b e r  
of  quinones  in these  chloroplas ts  to eight .  These  include plas to-  
quinones  A, B, C, and  D;  v i t amin  K1; and  a-, /~-, and  7-toeoph- 
eryl-quinones.  Evidence  is p resen ted  t h a t  each of  these  qui- 
nones  func t ions  with a d i f fe rent  p a t t e r n  of  specificity for  re- 
s to ra t ion  of pho toreduc tase  or for  s t i nmla t ion  of photooxidase  
act iv i t ies  in ace tone-ext rac ted  sp inach  chloroplasts .  

A RESPIRATORy DISEASE SYNDB.OME IN CItICKENS FEn ESSENTIAL 
FATTY ACID DEFICIENT DIETS. D. T. Hopkins ,  R. L.  W i t t e r  an d  
3[. C. Neshe im (Dept .  of  P o u l t r y  H u s b a n d r y  and  Avian  Dis-  
ease, Cornell Univers i ty ,  I thaca ,  N.  Y. ) .  Proc.  Soc. Exp .  Biol.  
Med. 114, 82-86 (1963) .  A re sp i r a to ry  disease  syndrome  c h a r -  
acter ized by  f o r m a t i o n  of b ronchia l  exuda te  and  l u n g  con- 
sol idat ion was observed in chicks f ed  diets  very  low in es- 
sent ia l  f a t t y  acids. These lesions were not  observed in chicks 
receiving s imi lar  diets  con ta in ing  10% of soybean  oil. 

~'[ETABOLISM AND FUNCTION OF BKOTEB, IAL LIPIDS. I.  METABOLISi~,f 
OF PHOSPHOLIPIDS IN ES~3HERICHIA COLI B. J .  K a n f e r  an d  E. P .  
K e n n e d y  (Dept .  of  Biol. Chem., H a r v a r d  Mcd. School, Bos ton  
15, Mass . ) .  J.  Biol. Chem. 238, 29'19-2922 (1963) .  Some gen- 
eral f e a t u r e s  of  the  me tabo l i sm of  phospha t ides  in Escherichia 
eoli B have been  inves t iga ted .  Phospha t i dy l s e r ine  an d  phos- 
pha t i dy l e thano l amine  have  been identif ied a m o n g s t  the  phos- 
pha t ides  of  the  l ipid f r ac t ion  readi ly  ex t rac tab le  with chloro- 
fo rm and  methanol .  The con ten t  of  phospha t idy lg lycero l  was 
shown to be much  h ighe r  in rap id ly  g rowing  cul tures  t h a n  in 
cul tures  in s t a t i ona ry  phase .  Pu l se  l abe l ing  exper imen t s  wi th  
o r thophospha te -P  a2 revealed t h a t  phospha t idy le thano lamine ,  once 
fornled, is complete ly  stable,  u n d e r g o i n g  no detectable  turn-  
over in r ap id ly  g rowing  cu l tu res  of E. coli B. I n  cont ras t ,  
r ad ioac t iv i ty  p re sen t  as  phospha t idy lg tycero l  a f t e r  pulse  label- 
ing is ra ther  rap id ly  lost  unde r  ident ical  condi t ions.  

FATAL SYNDROME ASSOCIATED WITH VITAMIN E STATUS 0F PREG- 
NANT I~ATS. M. A. Kenney and C. E. Roderuck (Food and 
Nutrition Dept., Iowa State Univ. of Science and Tech., Ames). 
Proc. Soe. Exp .  Biol.  Meal. 114, 257-261 (1963) .  Fenlale  albino 
ra ts ,  depleted o f  v i t amin  E for  a t  leas t  5 weeks before  m a t i n g ,  
were given to ta l  oral supp l emen t s  of  0, 2, 6, or 20 m g  dl-a- 
tocopherol  on the  8th and  9th days  of ges ta t ion .  Thei r  repro- 
duct ivc pe r fo rmance  was compared  wi th  controls  f ed  stock 
ra t ion.  The casein-cod liver oil diet  (CClo) caused fe ta l  resorp-  
tion, lowered concen t ra t ions  of tocopherol  in serum,  and  in- 
duced suscep t ib i l i ty  to hemolys i s  in the  presence  of dialur ic  
acid. Oral supp lemen t s  of  tocopherol  on the  8th  and  9th days  
of ges t a t ion  pe rmi t t ed  fe ta l  development  to cont inue,  b u t  did 
not  insure  no rma l  bi r th .  Ges ta t ion  was  p ro longed  and  mos t  of  
the  young  were s t i l lborn.  M a t e r n a l  mor t a l i t y  a t  pa r t u r i t i o n  was  
53%,  27%, and  8% for  g roups  given 2, 6, and  20 m g  tocoph- 
erol. Dea th  followed le thargy ,  pallor,  dyspnea ,  and  vag ina l  hem- 
orrhage.  Small  spleen, la rge  hemor rhag ic  k idneys ,  a n d  ]argo 
ad rena l s  ( re la t ive  to body we igh t ) ,  accumula t ion  o f  p leura l  
fluid, and  h igh  se rum concen t ra t ion  of non-pro te in  n i t rogen  
were charac te r i s t i c  of  an imal s  which died a t  pa r tu r i t i on .  
Hepa t i c  f a t  of  an imal s  f ed  CClo and  g iven  2 doses of  toeoph- 
erol to m a i n t a i n  p r e g n a n c y  was h igher  t h a n  of stock con- 
trols  or of  resorb ing  r a t s  f ed  CClo. 

LIPASE ACTIVITY IN- BLOOD F~O~f THE HI~FATIC AND PERIPHEB.AL 
VASCULAR BEDS FOLLOWING HEPAgIN. V. S. LeQuire ,  R. L.  
Hami l ton ,  R. A d a m s  and  J .  M. Merri l l  (Vanderb i l t  Univ .  
School of  Medicine,  Nashvi l le ,  Tenn . ) .  Proc.  Soc. Exp .  Biol.  
Med.  114, 104-107 (1963).  Clear ing fac to r  l ipase,  an  enzyme 
wi th  the  ab i l i ty  to clear a l ipemic subs t r a t e  and  to cause 
hydro lys i s  of  t r iglycer ide,  is  re leased  du r ing  a s ingle pas sage  
of  hepa r in  t h rough  the  vascular  beds of  the  dog liver,  dog 
h indl imb and  h u m a n  fo rea rm.  

LIPOYL DEHYDEOGENASE FROM BEEF LIVER ~IITOCHON-DI~IA. C . J .  
L u s t y  (Esdel  B. Fo rd  Ins t .  for  Med. Res., H e n r y  Fo rd  Hosp. ,  
De t ro i t  2, Mich. ) .  J.  Biol.  Chem. 238, 3443-3452 (1963) .  
Lipoyl  dehydrogenase  has  been isolated f r o m  beef  l iver mito-  
ehondria .  The  enzyme was f o u n d  to have  a molecular  weight  
of  102,000 and  to con ta in  2 moles of  flavin aden ine  dinucleot ide 
per  mole of  enzyme.  This  p r epa ra t i on  showed the presence of 
six enzymical ly  act ive f lavoprote in  components  when  examined  
by  c h r o m a t o g r a p h y  on ion exchange  res ins  and  by  s t a rch  gel 
electrophoresis .  

THE PI~EFAI~ATION OF Ha-VITAMIN D2 AND I)a AN]) THEIR LOCIALI- 
ZATION IX TI~E m~T. A. W. N o r m a n  and  H.  F .  DeLuc a  (Dept .  
of  Biochem.,  Univ.  of  Wiscons in ,  Mad i son ) .  Biochemis t ry  2, 
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1160-1168 (1963).  A convenimlt  procedure  for  the  p repa ra t i on  
of t r i t ium- labe led  v i t ami n  D2 and  Da is described.  The  dis t r ibu-  
t ion of a physiological  dose of Ha-vi tamin  Ds as a f unc t i on  of 
t ime ha s  been s tud ied  in the  var ious  t i ssues  of  the  rat .  Evi- 
dence is p resen ted  for  the  involvenIent  of  the  i leum in the  ab- 
sorp t ion  of v i t amin  D. The liver rap id ly  accumula ted  the  
l a rges t  a m o u n t  of rad ioac t iv i ty  whether  the  dose was ad- 
min i s t e red  oral ly or in t racard ia l ly .  No evidence was found  
for  the  involvement  of the  adrena l s  in the  nIetabolisnI of 
v i t amin  D. 

THE EF]PECT OF AGE ON THE CLEARANCE OF C't-LABELED TRI- 
PALMITIN IN DOGS APTEK ORAL FEEDING. H. Sobel, K .  P a r s a ,  
and  R. M a s s e r m a n  ( A g i n g  Research  Lab. ,  u  Admin .  
Hosp. ,  Sepulveda,  Cal i f . ) .  J. Gerontol. 18, 340-342 (1963).  
C ' - l abe led  t r i pa lmi t i n  was fed  to dogs of  four  age  g roups  in 
a mea t  p a t t y  con ta in ing  lard.  Samples  of blood were d rawn 
periodical ly  up  to 96 hours .  Some dogs were sacrificed a t  24, 
48, 72, and  96 hours ,  and  the  aor tas  were removed.  A f t e r  2 
hours  the  rad ioac t iv i ty  was h ighes t  in  the  se rum of dogs 4-8 
years  of  age.  I t  was lowest in those 9 years  and  older. A f t e r  
18 hours ,  the C u counts  differed only s l igh t ly  wi th in  the  age  
g roups ;  the rea f t e r ,  pa r t i cu la r ly  at  96 hours ,  dogs less t h a n  
one year  of  age exhibi ted  a p p a r e n t l y  g rea te r  counts  t h a n  old 
dogs. Radioac t ive  l ipids accumula t ed  in the  aor ta ,  and  the  
values  were g rea te s t  at  96 hours .  However ,  no age differences 
were observed. 

OBSERVATIONS ON NATURALLY OCCUKI%ING PHOSPHOLIPID SYS- 
TEMS. P.  D. S. Wood and  L. W. Kinse l l  ( I n s t i t u t e  for  Me- 
tabolic Res., H i g h l a n d - A l a m e d a  County  Hosp. ,  Oakland,  Cal i f . ) .  
Proc. SoP. Exp. Biol. Med. 114, 225-226 (1963) .  Thin- layer  
c h r o m a t o g r a p h y  has  been used  to ga i n  a roughly  quan t i t a t ive  
impress ion  of the  phosphol ip id  d i s t r ibu t ion  wi th in  the  h u n m n  
ehylomicron and  of the  phosphol ip id  mix tu re  p re sen t  in  var ious  
an imal  mate r ia l s .  The  phosphol ip ids  of  chylomicrons  obta ined  
fol lowing a f a t  meal  were s imilar  in d i s t r ibu t ion  to those  of 
to ta l  h u m a n  p lasma,  and  emnpr ised  phospha t idy l  choline, sphin-  
gomyel ins ,  phospha t idy l  e thano lamine  and  lysophospha t idy l  
choline. H e n  egg-yolk phosphol ip ids  showed a h ighe r  content  
of  phospha t idy l  e thano lamine  bu t  lower a m o u n t s  of  sphingo-  
myel ins .  The  sera  of  the  sheep,  steer  and  hog were examined ,  
and  of these  the  pbosphol ip ids  of the  las t  were closest  in 
emnpos i t ion  to those of the  ehylomieron.  I t  is sugges t ed  t ha t  
hog  se rum phosphol ip ids  m a y  provide a physiological ly  accept-  
able emu l s i fy ing  systenI for  use  in  i n t r avenous  f a t  emulsions.  

EFFECTS OF PITUITARY GI%O]VTH tlOR.AIONE AND CORTICOTI%OPIN ON 
FAT "SIETAROLISM IN ISOLATED RAT DIAPHI~AGM. K.  L.  Manches t e r  
(Dept .  of  Biochmn.,  Univ.  of  Cambr idge ,  Cambr idge ,  Great  
B r i t a i n ) .  Biochim. Biophys. Acta 70, 531 537 (1963) .  The  
effect of  hypophysec tomy  and  of some p i t u i t a r y  hormones  in 
vitro on the  incorpora t ion  of C ~ f roni  ace ta te  and  p a h n i t a t e  
into l ipid and  pro te in  of isolated ra t  d i a p h r a g m  has  been 
s tudied.  The  mos t  s t r ik ing  effects observed were:  a d iminu t ion  
of incorpora t ion  into l ipid as a resu l t  of  hypophysec tmny ,  
reduct ion  in  incorpora t ion  in to  l ipid by  g rowth  hormone  and  
eor t icot ropin  in  d i a p h r a g m  f rom no rma l  aninlals ,  b u t  not  by 
growth  hormone  in  d i a p h r a g m  f rom hypophysec tomized  ani- 
mals ,  and  a s t imu la t i on  of incorpora t ion  into p ro te in  by  bo th  
hormones  in d i a p h r a g m  f r o m  hypophyseetoni ized  animals .  

IVIETABOLISM: OF FATTY ACIDS IN THE ISOLATED PEgPUSED RAT 
HEART. 0 .  S te in  and  Y. S te in  (Depts .  of  E x p e r i m e n t a l  1Red. 
and  Cancer  t ies.  and  Biochem.,  Heb rew  U n i v . - - H a d a s s a h  Med. 
School, Dept .  of  Med. " t ~ "  H a d a s s a h  Univ.  Hosp. ,  J e rusa l em,  
I s r ae l ) .  Biochim. Biophys. Acta 70, 517-530 (1963) .  Ra t  
hea r t s  were pe r fu sed  wi th  a m e d i u m  con ta in ing  two di f ferent  
radioact ive  f a t t y  acids, labeled wi th  C ~ and  H a, respectively.  
No  pre fe rence  was  found  for  the  ex t r ac t ion  f ronl  t he  m e d i u m  
of the  fo l lowing acids  t e s t ed :  pahni t ie ,  s tearie,  oleic and  lino- 
leic acid. However ,  the  d i s t r ibu t ion  of these  acids  in the  hea r t  
l ipids differed.  I n  the  neu t r a l  l ipids of  the  hear t ,  over 96% 
of the  f a t t y  acids  incorpora ted  were f o u n d  in the  t r ig lyecr ide  
f rac t ion .  I n  th i s  f r ac t ion  the  incorpora t ion  of pahn i t i c  acid 
exceeded t h a t  of  i t s  compet i to rs :  s tearie,  oleic and  linoleic 
acids. I n  the  phosphol ip ids  of  the  hear t ,  the  lec i th in  f r ac t ion  
conta ined  over 70% of the  f a t t y  ac ids  incorpora ted .  Here ,  
s tear ie  and  linoleic acid incorpora t ion  exceeded t ha t  of  pahn i t i e  
acid, while oleie acid was incorpora ted  to a s imilar  extent .  

THE ROLE OP LIPIDS IN ]KITOCHONDRIAL ELECTRON TRANSFEI% ~%_ND 
OXIDATIVIg PH'OSPHORYLATION. D. E. Green and  S. F le ischer  
( I n s t i t u t e  for  E n z y m e  Research,  Univ.  of Wiscons in ,  Madison ,  
Wiscons in ) .  Biochim. Biophys. Acta 70, 554-582 (1963) .  The 

mi tochondr ion  has  been f r a g m e n t e d  into a f r ac t ion  con ta in ing  
the  e l emen ta ry  par t ic les  ( the  seat  of  the  e lec t ron- t rans fe r  
cha in)  and  a f r ac t ion  con ta in ing  thc  s t ruc tu ra l  protein.  On 
the bas is  of h igh- reso lu t ion  electron microscopy and  deta i led  
chemical  s tudies ,  tile ud toehondr ion  is p ic tu red  as a s t ruc tu ra l  
p ro te in-phosphol ip id  ma t r i x  to which are  affixed m a n y  t h o u s a n d s  
of e l emen ta ry  part ic les .  Phospho l ip ids  can  be or iented in water  
to f o rm  water-c lear  micel]es. Tile micelle is  the  key  to all 
u n d e r s t a n d i n g  of tile role of  phosphol ip ld  and  of  the  interac-  
t ion of  phospbol ipid  with mi toehondr ia l  prote ins .  Two types  
of in te rac t ion  have  been character ized.  The  first is ionic, and  
occurs be tween acidic phosphol ip ids  and  bas ic  pro te ins  like 
eytochrome c. The second, ma in ly  hydrophobic  in na tu re ,  
involves the  in te rac t ion  of s t ruc tu ra l  p ro te in  wi th  all phos- 
phol ipids  tested,  acidic as well as basic.  

OXIDATION OF CA.NBON I~:-LABELED BNDOGENO,US LIPIDS BY ISO- 
LA~'ED PER~USED RAT HEART. J .  C. Shipp,  J .  hi.  Thomas  an d  L.  
Crevasse (Dept .  of  Medicine,  Univ.  of  F lo r ida  School of  iV[edi- 
cine, Gainesville,  :Fla.). Science 143, 371-73 (1964) .  L ip ids  of  
the  r a t  hea r t  were labeled wi th  carbon-14 in vivo. The  pro- 
duet ion of C~*Oe du r ing  the  subsequen t  pe r fu s ion  of these  
g lycogen-deple ted  hea r t s  with buffer ,  b u t  wi thout  added  sub- 
s t ra te ,  provided direct  evidence of  the  oxida t ion  o f  endogenous  
hea r t  l ipids. The ne t  decrease in phosphol ip id  content  alone 
could account  for  75 percent  of  the  to ta l  metabol ic  CO~ formed.  

FATTY ACID CO~POSITIOX OF PLAS},[A AND LIVER~ LIPID COBIPO- 
NENTS AS INFLUENCED BY DIET IN THE GROWINC~ CHICK. G. A. 
Leveille, J .  A. Ti l lo tson and  H.  E. Sauber l ich  (U.  S. A r m y  
Med. Res. and  N u t r i t i o n  Lab,  ]~'itzsimons Gen. t tosp . ,  Denver ,  
Colo.).  J. Nutr.  81, 357-62 (1963) .  The  influence of d ie t a ry  
p ro te in  and  cholesterol  on p l a sma  and  liver l ipids and  on thei r  
componen t  f a t t y  acid composi t ion  was  s tud ied  in g rowing  
chicks. Inc reased  d ie ta ry  p ro te in  decreased p l a sma  an d  a- 
l ipoprote in  l ipid levels and  increased  liver cholesterol.  Choles- 
terol  supp l emen ta t i on  elevated p l a s m a  and  liver l ipids b u t  de- 
creased ad ipopro te in  lipids. I n  general ,  f e ed ing  a low-protein 
or a choles tero l -supplemented  diet resu l ted  in s imilar  f a t t y  
acid changes .  Bo th  t r e a h n e n t s  resu l ted  in s igni f icant ly  in- 
creased oleic and  decreased arachidonic  acid levels in the  
p l a sma  cholesterol  esters ,  g lycer ides  and  phosphol ip ids .  The 
oleic acid level of  the  l iver l ipids was also h igher  in  chicks 
f ed  the  low-protein or choles te ro l -supplemented  diets.  The  
d ie ta ry  t r e a t m e n t s  t ended  to decrease linoleie acid levels par-  
t icu lar ly  in  the  cholesterol  ester  f rac t ion .  The cholesterol  es ter  
f r ac t ion  showed the nms t  cons is ten t  changes .  

ADENOSINE ~KIPHOSPHATASE AND ATP-Pi EXCHANGE IN I~IITO- 
CHONDRIA OF ESSENTIAL FATTY ACID-DEFICIENT RATS. li. ~/L 
Johnson (Inst. of Nutrition and Food Tech., Ohio State Univ., 
Colmnbus, Ohio). J. ,.ViItr. 81, 411-14 (1963). ATPase, Mg ++- 
ATPase, DNP-ATPase, and ATP-P~ exchange was measured 
in liver mi tochondr i a  f r o m  norma l  a n d  essent ia l  f a t t y  acid- 
deficient ra ts .  L i t t l e  difference was  noted in  these  sys tems  when  
f r e sh ly  p repa red  mi tochondr i a  were used.  W h e n  the  mi tochon-  
dr ia  were aged  a t  30C for  var ious  t imes,  however,  differences 
be tween the  no rma l  and  deficient mi toehondr i a  became ap- 
paren t .  Uncoup l ing  of  oxidat ive  phosphory la t ion  occurred 
re la t ively  r ap id ly  in deficient mi tochondr ia  t h a t  were aged,  an d  
th is  appea red  to be l inked to a loss of  A T P - P ,  exchange  ac- 
t ivi ty,  bu t  not  to A T P a s e  ac t iv i ty .  

VITA~[IN E CONTENT OF VEGETABLE OILS AND ]PATS. D. C. H e r t i n g  
and  E.  J .  E.  D r u r y  (Dis t i l l a t ion  P r o d u c t s  Indus t r i e s ,  Die .  of  
E a s t n m n  K o d a k  Co., Rochester ,  N. Y. ) .  J. Nutr.  81, 335-42 
(1963) .  Ana lyses  of  vegetable  oils or f a t s  f r o m  17 d i f ferent  
p l an t  types  showed as low as zero #g  of a - toeophero l /g  of  
cas tor  bean  and  l inseed oils and  as  h igh  as 1276 ~ g / g  of whea t  
g e r m  oil. Conten ts  of  to ta l  tocopherol  r anged  f r m n  2 tLg/g o f  
Coconut oil to 1896 t~g/g of whea t  g e r m  oil. In individual 
types,  the  tocopherol  levels appea red  to be inf luenced by  source 
of p lant ,  t ime  of harves t ,  s t ab i l i t y  a f t e r  harves t ,  ref ining pro- 
cedure,  and  pe rhaps  by  commercia l  h y d r o g e n a t i o n  procedures .  
E s t i m a t e s  of  man's  r equ i r emen t  for  v i t a m i n  E as re la ted  to the  
d ie t a ry  level of  p o l y u n s a t u r a t e d  f a t t y  ac ids  sugges t  t h a t  a m o n g  
the common edible p o l y u n s a t u r a t e d  oils (cot tonseed,  corn, saf -  
flower, and  soybean ) ,  only cot tonseed  suppl ies  sufficient v i t a m i n  
E to counter -balance  the  effect  of  i t s  p o l y u n s a t u r a t e d  f a t t y  
acids.  

THE CONVERSION OF CI=s AND 20*ct-IIYDROXYCHOLES- 
TIROL T0 STEROIDS BY ACETONE POWDER O]P PAKTIOLES FR0~ 
BOVINE CORPUS LUTEU]~I. P. F. Hall and S. B. Km-itz (Dept. of 
Phys io logy  and  Biochenl is t ry ,  Univ.  of  P i t t s b u r g h  School of  
l~[ed., P i t t s b u r g h  13, P a ) .  Biochemistry 3, 129-34 (1964=). 
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