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e Fats and Oils

THE HYDROCARBONS CONTAINED IN THE UNSAPONIFIABLE FRAC-
TION OF SOME VEGETABLE OILS. P. Capella et al. (Fats and Oils
Exp. Sta., Milan, Italy). Riw. Ital. Sostanze Grasse 40, 603—6
(1963). Vapor phase chromatography of the unsaponifiable
fraetion of several vegetable oils has revealed the presence of
30 to 45 hydrocarbons, plus 6 to 8 unidentified components.
The uusaponifiables from linseed oil, for example, contains the
complete norinal paraftinic series from CyoHe to CaHi, with
Cwnllg in the largest proportion (8-109%), plus 11 hydrocarbons
of the iso R—CH(CHa): and/or anteiso series R—CH (CHs)
(Culls), aud 6-7 hydrocarbous of an unidentified serics, prob-
ably olefins. It was not possible to distinguish between the iso
und anteiso series, their retention times having been shown
to be mearly identieal. Tt was observed that the hydroearbon
composition is much less eharacteristies of the individual oils
that their content in ferpenie alechols. Also, fewer hydroear-
bons (29) were found in the ouly fruit oil examined (olive oil)
than in sced oils (36 45).

TROTHERMAL GAS CHROMATOGRAPHIC ANALYSIS OF BUTTER PATTY
ACIps, AL Daghetta and A, Jaforte (Univ, of Milan, Ttaly).
Riv. Tlal. Sostanze Grasse 40, 597-602 (1963). Isothermal gas
chromatography can be applied to the analysis of butter fatty
acids without recourse to two ehromatograms at different tem-
peratures. The main objection to isothermal chromatography
in the case of butter has been that some of the peaks are so
narrow as to make the calculation of such peak arcas very inac-
curate. However, sinee peak widths arve found to be propor-
tional to distances from the orvigin (i.e., retention times) for
all butter fatty acids, it becomes possible to caleulate peak
areas by means of known retention times, rather than by the
more diffieult to measure peak widths,

CONTRIBUPION PO 'PIIE RESKARCIH OF LARD ADULTKRATION. G.
Jueini of al, (fats and Oils Exp, Stu., Milan, Ttaly). Riv. Ttal.
Sostanze Grasse 40, 584-7 (1963). The presence of tullow
adulteration in lard is rather difficult to recoguize with eertainty
by chromatographic means beeause of the similarity and
natural variability of the fatty ucids of the two materials. The
authors examined the possibility of identifying tallow adultera-
tion by observiation of the dilatometrie e¢urves and the Bohmer
index as well as fatty acid composition. It is elaimed that,
when all three methods are used, a minimum adulteration of
109 tallow in lard ean be detected.

IDENPIFICATION OF ELAIDINIC ACID IN PAPPY MATERIALS BY THIN
LAYER CHROMATOGRAPHY. U. Pallotta and L. Matarese (Univ.
of Bologna, lItaly). Riv. Ital. Sostanze Grasse 40, 579-83
(1963). The presence of eclaidinie acid in a mixture of fatty
acid methyl esters ean be deteeted by thin layer ehromatogra-
phy condueted on a thin layer of silica gel mixed with silver
nitrate, The separation of the etaidinie acid spot from all other
Ciw acids, as well as from acids with more or less than 18 C
atoms, is very clear and the analysis itself is simple and rapid.
Ag little as 1% claidinie acid can be measured by this technigue.

SOLUBILITY OF FATS IN N-N-DIMETHYLFORMAMIDE AND ACETIC
ANIIYDRIDE AR AN INDBX FOR THE IDENTIFICATION OF FATS. G.
Valentinis (Hyg. Chem. Lab., Udine, Italy). Ind. Aliment. 2,
81-84 (1963). The cloud points of solutions of different fats
in N-N-dimcthylformamide and in acetic anhydride have been
determined. By using a standardized operating technique and
oil:solvent rutio and provided the free acidity of the oil is
first neutralized with CaO, it is possible to use the cloud point
determination for the qualitative identification of the fat sam-
ple.

THE DEODORIZATION OF EDIBLE OILS., A. E. Williams. Ind. Ali-
ment. 2, 51-6 (1963). A review of current oil deodorizing
technology.

THE BLEACHING OF EDIBLE OILS., Ibid., 69-74. A review of cur-
recent oil bleaching technology.
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DETERMINATION OF THE FAT CONTENT OF MILK. H. E. Randolph
and I. A, Gould. Ind. Aliment. 2, 60-64 (1963). The Alfa-
Laval method for determining the fat content of milk is de-
seribed. The method is similar to the one by Babeock-Gerber,
is of equal precision (*£0.039%) and presents some operating
advantages, such as the possibility of running a larger number
of analyses per day and the faet that reading of the butyrome-
ters ean be delayed for even several days.

THE DIFFERENTIAL THERMAL ANALYSIS OF COCOA BUTTER. A
Mathieu et al. Ind. dliment. 2, 57-9 (1963). Differential ther-
mal analysis was applied to samples of eocoa butter obtained
by crushing as well as by solvent extraetion. A difference in
the glyceride make-up of these samples is demonstrated by the
presence of a characteristic peak in the cooling curve of the
extracted butter that does not appcar in the crushed sample.
Optimum results are obtained at a cooling rate of 1.2C/min.
When the samples are heated rather than cooled, no differcnce
is found among the different cocoa butter samples.

THE EFFECT OF COMPOSITION OF COCOA BUTTER SUBSTITUTES ON
THE CONSISTENCY OF CHOCOLATE COATINGS, G. Janitek, J.
Pokorny and J. Kubitovd (Inst. Chem. Technol, Prague). J.
Inst. Chem. Technol. Prague 61, 323-37 (1962). The proper-
ties of chocolate coatings made with commercial cocoa butter
substitutes cannot be easily predicted on the basis of the phys-
ical properties of the eocoa butter substitutes themselves sinee
mixtures of cocoa butter and substitutes present different de-
grees of softening, depending on the type of substitute used.
The intersolubility relationships between glycerides of cocoa
butter and substitutes are generally so high that mixtures with
only 6% substitute have econsiderably reduced dilation and
increased penctration. In the case of substitutes containing
mainly laurie and myristic acids a pronounced cutectic effect
is already evident at 6% substitution, dilation of the mix-
ture being lower than that of both components. The complete
melting poiut of cocoa butter is not greatly affected, but the
initial softening point is lowered by 4-6C, conscquently such
mixtures exhibit a wider melting range than pure cocoa butter.
Substitutes composed predominantly of Cuw—Cis fatty acids do
not soften cocoa butter to the sume extent as the laurie-
myristie type.

SEPARATION OF LIPIDS IN THE MANUFACTURE OF SYNTIETIC SAU-
SAGE CASINGS FROM HIDE PARINGS. J. Pokorny and L. Ulrichova
(Inst. Chem. Techno., Prague). J. Inst. Chem. Technol, Prague
6-1, 207-35 (1962). Lipids constitute an undesirable compo-
nent of sausage casings since they may reduce the strength and
hardness of the finished produet. In the process of manufactur-
ing such synthetic casings from hide parings, most of the free
lipids (petroleum ether soluble) are eliminated by saponifica-
tion, while the lipids bound to the substrate (soluble only after
acid hydrolysis) are not appreeciably affeeted.

EFFECT OF PROTEIDIC SUBSTANCES FROM HIDE PARINGS ON THE
OXIDATION OF FATTY ACIDS AND THEIR DERIVATIVES, 1. J. Po-
korny, G. Janitek and L. Ulrichovd (Inst. Chem. Technol,,
Prague). J. Inst. Chem. Technol. Prague 6~1, 185-93 (1962).
The presence of proteidic substances is known to have a retard-
ing effect on the oxidation of unsaturated fatty acids, a faet
which is of importance in the manufacture of edible sausage
casings. Oxidative processes in this ease are of two kinds: one,
leading to hydroperoxides and other peroxides as well as poly-
mers, all such compounds being completely or almost completely
insoluble in common solvents. Amnother reaction consists in the
formation of chemical bonds between oxidized fatty acids and
the proteidic substrate. The products of this type of reaction
are extractable with light petroleum fractions after acid hy-
drolysis and comnsist mostly of highly unsaturated fatty acids.
In comparison to native lipids, added lipids uniformly dis-
tributed through the proteidie material are found to be less
protected against oxidation.

EFFECT OF PROTEIDIC SUBSTANCES FROM HIDE PARINGS ON THE
OXIDATION OF FATTY ACIDS AND THEIR DERIVATIVES, II. Ibid.,
195-205. The autoxidation reaction of fatty acids finely dis-
tributed in a proteidic substrate proceeds at a rate proportional
to their degree of oxidation. The acidity of the medium does
not affect reaction rate but more petroleum soluble produects
combined with the substrate are formed in acid than in alkaline
medium. Acid conditions also favor the formation of highly
polar substances, insoluble in light petrolenm fraetions.

EFFECT OF FAT PARTICLES ON THE MECHANICAL STRENGTH OF
SYNTHETIC SAUSAGE 0aSINGS. L. Ulrichov4 and J. Pokorny
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You get uniform color and any shade you want. .. batch after batch

Why?

Because of Roche Beta Carotene
and the new, approved, pure, food
color—Roche Apo Carotenal.

Roche Beta Carotene, alone or in
combination with Apo Carotenal, pro-
vides an extended color range for col-
oring margarine, making it possible
for you to select the exact shade you
want. What’s more, both Beta Car-

otene and Apo Carotenal have provi-
tamin A activity that you can include
as part of the required vitamin A
level for margarine.

To make fortification and coloring
even easier, Roche offers Apo Caro-
tenal, Beta Carotene and vitamin A
in convenient batch size cans. We will
blend them in any combination to
meet your exact specifications. If you
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require vitamin D, we will include
that, too.

For all the details about Roche Car-
otenes and how they can improve the
color of your margarine, call your
Roche Representative. Or call or write
Industry Manager, Fine Chemicals
Division, Hoffmann-La Roche Inc.,
Nutley 10,N.J.In Canada: Hoffmann-
LaRoche Ltd., Montreal 9, P. Q.
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(Tust. Chem. Technol., Prague). J. Inst. Chem. Technol. Prague
6-1, 237-42 (1962). The fat particles contained in synthetic
snusage casings prepared from hide parings vary in size be-
tween 1 and 150 g, the smaller partieles being nearly spherical
and the larger ones more noticeably clongated, as mieroseopi-
eally observed. 1t is concluded that the mechanical strength
of the easivgs is not diminished by the presence of these fat
particles, sinee the loeal fat concentration near the zones of
mechanical failure is not different from the overall fat concen-
tration (about 0.89).

Tie BRFECT OF REFINING ON THE CONSISTENCY OF HARDENED
cocoNUT 0IL. J. Pokorny and G. Janitek (Inst. Chem. Technol.,
Prague). J. Inst. Chem. Technol, Prague 6-1, 313-22 (1962).
The degree of refining acecomplished on low quality coconut oil
prior to its hardening does not affcet the temperature range
over which the hardened oil softens and melts. Deodorization,
however, has becn found to narrow the melting range sig-
nifiecantly. The hardened coconut oil matehes many good cocoa
hutter substitutes in sharphess of melting, but is ouly accept-
dble when resistanee to temperatures no higher than 20¢ is
required.

THE IODOMETRIC DETERMINATION OF PEROXIDE VALUR IN COS-
METIC CREAMS, LV, J. Pokorng, T. Filipek and G. Jani¢ck (Inst.
Chen, Teehnol,, Prague). J. Tnst, Chene. Technol, Prague 6-1,
2917 (1962). A modified jodometrie method for the determina-
fion of peroxide wvalue in cosmetic ereams containing reducing
or oxidizing substances that interfere with the common method
of analysis is desceribed. The method involves extraction of the
redueing or oxidizing substances with ehloroform and dilate
aeetie aeid solution before the iodometrie titration.

SEPARATION OF FATEY ACIDS FROM THEIR AQUEOUS SUSPENSIONS.
A, Fuehsova and J. Zalud (Inst. Chem. Teehnol, Prague). J.
Inst. Chem. Technol., Progue 6=1, 251-63 (1962). Several pro-
cedures for seporating saturated and unsaturated tatty acids
ave deseribed, The centrifuging of fatty acids from aqueous
suspensions  in solutions of surfuce active agents has been
studicd experimentally and is diseussed in some detail.

1.IQUID PIASE BQUILIBRIA OF SOME METIANOLIC SYsTEMS, M.
Pazlar (Just. Chem. Teehnol., Prague). J. Inst. Chem. Technol.
Prague 6-1, 361-71 (1962). The liquid phase equilibria of the
three systems: methanol-olive oil-oleie acid (20C), wethanol-
triolein-tocophierol acctate (25C) and methanol-triolein-tocoph-
erol (25C) have been determined and empirical equations de-
rived, correlating the composition of conjugated phases. These
cquations are applicable to technical caleulations of cxtraction
processes on the systems mentioned. The results on the two sys-
temy including triolein are generally valid, while the values for
the third system are valid only for the particular conditions
observed during the experiments.

STUDIES ON THE QUALITY ON NIGERIAN PALM KERNELS. D. G.
Courscy (Federal Iust. Ind. Res., PMB 1023, Tkeja Airport,
Nigeria), K. A. Simmons and {Misg) A. Sheridan. J. West
African Sci. Assoc. 8(1), 18-28 (1963). The quality of Ni-
gerian padm kernels, in terms of free fatty acid content, has
been investignted at various stages between production and ar-
rival in conswmer countries. It has been established that sub-
stantial deterioration of quality oecurs during storage. Lipolytie
micro-organisms have been found to oceur on palm kernels, and
are probably at least partially responsible for the deterioration.

DIETHER ANALOGUES OF LECITHINS. SYNTHESIS oF DI-0-00TA-
DECYL-L-a-GLYCERYL-PIHOSPHORYLCHOLINE. N. Z. Stanacev and
E. Baer (Subdept. of Synthetic Chem. in Relation to Medical
Res., Banting and Best Dept. of Medical Res., Univ. of Toronto,
Toronto, Canada). J. Biol. Chem. 239, 410-13 (1964). The first
synthesis of a diether analogue of a lecithin is deseribed. The L-
a-(dioctadeey))lecithin  (di-O-oetadecyl-Li-a-glycerylphosphoryl-
choline) was obtained by phosphorylation of D-a,B-di-O-octa-
deeyl glycerol with monophenylphosphoryl dichloride and pyri-
dine, esterification of the resulting di-O-octadecyl L-a-glyceryl
(phenyl) phosphoryl chloride with choline iodide, conversion of
di-0-oetadecyl I,-a-glyceryl(phenyl)phosphoryl choline iodide
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into the corresponding carbonate, and removal of the phenyl
group by catalytic hydrogenolysis with platinum catalyst.

ANALYSIS OF ALCOHOLS, HYDROXY ESTERS, GLYCERIDES, AND
GLYCERYL ETHERS AS NITRATES BY THIN-LAYER CHROMATOGRAPHY
AND INFRARED SPECTROMETRY. D. C. Malins, J. C. Wekell, and
C. R. Houle (Bureau of Commercial Fisheries Technological
Laboratory, U.S. Fish and Wildlife Service, Seattle, Wash.).
Anal. Chem. 36, 658-61 (1964). A rapid method is presented
for the analysis of long-chain hydroxy compounds as their
nitrate derivatives. Milligram amounts of nitrates were pre-
pared in test tubes from fatty hydroxy compounds by reaction

with acetyl mnitrate. The crude reaction mixtures were then
fractionated by thin layer chromatography. Beecause of the
unique chromatographic and spectral properties of nitrates,
they are more eusily scparated and analyzed than are the
corresponding aleohols. Mono- and dinitrates were separated
from otler classes of compounds on thin layers of silicie acid
by elution with n-hexane. Even weakly polar derivatives, such
as osters and aldehydes, did not migrate in this system.

DIMETIIOXYPROVANE INDUCED TRANSESTERIFICATION OF FATS AND
OILS IN PREPARATION OF METIIYL KSTERS FOR GAS CHROMATO-
GRAPIIC ANALYSIS. M. K. Mason and G. R. Wualler (Agri-
cultural Experiment Sta., Oklahoma State Univ., Stillwater,
Oklu.). Anal. Chem. 36, 583-86 (1964). A simple, convenient,
and quantitative method for the preparation of methyl esters
of fatty acids from fats and oils which docs not require
treatment at clevated temperatures is deseribed. Gas chroma-
tographic analyses are made by injeceting aliquots taken di-
rectly from the reaction mixture thus eliminating evaporation
and extraction steps used i other procedures. The use of
2.2-dimethoxypropane (DMP)  to drive transesterification to
completion  eliminates  the need for elevated tewmperatures.
DMP  reacts with glycerol to form isopropylidene glyeerol
(IPG) which serves as o convenient marker in determiving
retention times.  This method requives only a few simple
operations and is especially  adaptable to toutine abalyses
of large numbers of samples.

A PROCEDURE FOR THE SIMULPTANKOUS QUANTITATIVE DETERMI-
NATION OF GLYCEROL AND FATLY ACID CONTENTS OF FATS AND
oiLs. M. K. Mason, M. K. Eager, and G. R. Waller (Agri-
cultural Experiment Sta., Oklahoma Stute Univ., Stillwater,
Okla.). Anal. Chem. 36, 587-90 (1964). A procedure 1is
deseribed which allows the simultancous quantitative determina-
tion of glycerol as well as fatty acids of futs and oils by gus
liquid chromatography. Knowledge of the mmount of both com-
ponents allows a comparison of the weight of fat determined
by analysis with the weight of sample used for analysis. Also,
comparison of the moles of glycerol with the moles of total
esters found reveals additional information concerning the
purity of the fat being anulyzed. Consequently, glycerol and
fatty acid values are expressed on an absolute rather than
relative basis,

MEAT PRESERVATION, OXIDATIVE CHANGES IN CURED AND UN-
CURED FROZEN COOKED PORK. M. W. Zipser, T. Kwon, and
B. M. Watts (Dept. of ¥ood and Nutr,, Florida State Univ.,
Tallahassee, Fla.). J. dgr. Food Chem. 12, 105-09 (1964).
A primary objective of this paper is a comparison of patterns
of lipid oxidation in frozen cooked meats versus frozen cured
meats. Peroxide number correlated well with sensory secores
in cured samples.

CHANGES OF CHARACTERISTICS OF STARCH DURING GELATINIZA-
TION IN THE PRESENCE OR ABSENCE OF PATIY AcIp. K. Yasu-
matsu and S. Moritaka (Res. Laboratories, Takeda Chemical
Industries, Ltd., Osaka, Japan). J. Food Sci. 29, 198-202
(1964). To study the effects of lipid on the gelatinization of
stareh, changes in its characteristics were investigated by
gelatinizing the potato starch in amylograph in the presence
or absence of linoleic aecid. Added lincleic acid resulted in
an increase in the temperature at which both viseosity and
size of starch granules inereased, but did not affect the
temperature at which X-ray pattern and digestibility changed
from those of raw starch to those of gelatinized starch.

CHEMICAL SYNTHESIS OF TRITIUM-LABELED LINOLEIC ACID. D. S.
Sgoutas and F. A. Kummerow (The Burnsides Res. Labora-
tory, Univ. of Illinois, Urbana, I1l.). Biochemistry 3, 406-11
(1964). Tritium labeled linoleic acid with a specific activity
of 357 me/mmole was obtained in 709, yield from totally
synthesized octadeca-9,12-diynoic acid. A source of 1 ecurie
of tritium gas was used to semihydrogenate the diacetylenic
acid in the presence of Lindlar’s ecatalyst. Chemical and
radiochemical purity of the final product were assessed by
chromatographic methods. Evidence from mild oxidation in-
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Oxidation tests prove it.

Just as in these tests, Roche vita-
min A palmitate provides extra pro-
tection in your margarine. That’s
because Roche vitamin A palmitate
is all palmitate—the purest you can
get anywhere.

Why is Roche vitamin A palmitate
most stable?

Because of our unique, new proc-
ess of total synthesis and specialized

It’s the most stable

purification techniques. We start with
pure, readily available, domestic ma-
terials. Throughout the entire proc-
ess each intermediate is tested for
purity before use in the next step.

Then every batch of vitamin A
goes through a minimum of 35 sep-
arate quality control and stability
tests. The oxidation test is just one
of them.

Roche vitamin A is also taste and

@ Vitamin A

J. AM. O1nL CHEMISTS' S0C.,, MAY 1964 (VoL. 41)

odor free. This makes it much easier
for you to work with than the fish
oils.

You can buy Roche vitamin A either
alone or in batch size cans with Roche
Beta Carotene and/or Roche Apo
Carotenal.

Call your Roche Representative for
all the facts. Or call or write Industry
Manager, Fine Chemicals Division,
Hoffmann-La Roche, Nutley 10, N. J.
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dicated that the tritium-labeled linoleic aeid was prepared
with a specificity of greater than 959% of the activity at
the 9, 10, 12, and 13 positions.

THE DETERMINATION AND CONTENTS OF a- AND Y-TOCOPHEROLS
IN MARGARINE., G. Lambertsen, H. Myklestad, and O. R. Braek-
kan (Government Vitamin Lab., Norwegian Fisheries Res.
Inst., Bergen, Norway). J. Food Sci. 29, 164-67 (1964).
Methods are deseribed for the determination of a-tocopherol
and v-tocopherol in margarine by column and paper chroma-
tography and spectrophotometric measurement of the tocoph-
erols. Thirty-seven samples of Norwegian margarine, average
villues 52 ug/g a-tocopherol and 89 ug/g 7Y-tocopherol, to-
gether with 18 samples from other European countries, were
assayed. Ten of the samples were further assayed after 7
months of storage, and showed average losses of 209% of
a-tocopherol and 149% of <v-tocopherol. Analyses carried out
on 8 samples of hiydrogenated fats gave toecopherol values up
to the level of original oils, indieating that the hydrogenation
step itself does not destroy the tocophevols. Lastly, 7 samples
of mixed fat for margarine production were assayed, and
gave values somewhat higher than those caleulated from the
margarine  viddues, indicating some  loss  during  margarine
production.

CLS-TRANS  [SOMERS 0F Dl-a-TOCOPHERONE. A, 8, Csallany and
H. H. Draper (Div. of Animal Nutr.,, Univ. of Illinois, Ur-
bana, I1.). J. Biol. Chem. 239, 574-77 (1964). The c¢is and
trans isomers of di-a-tocopherone, a metabolite of d-a-tocoph-
crol, have been separated and identified. The results confirm
the structure assigned earlier to this compound and indieate
that  an aleohol-soluble  form  of the metabolite previously
deteeted in liver is the eis isomer which was formed as an
artifaet of isolation.

SELECTIVE HYDROGENATION OF FATS AND FATTY otLs, F. W,
Kirseh (Air Products and Chemieals, Tue.). .S, 3,123,646,
The method of seleetively hydrogenating  glyceride fats and
oils in eontinuous operation comprises passing sueh glycerides
through » fixed bed of solid bydrogenation catalyst at a
temperature of 100-400F, a hydogen pressure of 10-150 pounds
per square inch gauge and a liquid hourly space veloeity of
0.1 to 4. The solid hydrogenation catalyst comprises a maero-
porus silica support associnted with nickel and sulfur derived
from mnickel sulfate by hydrogen reduction. The nickel and
sulfur are present in the range of 0.13 to 4.999% by weight of
sulfur and 4 to 259% hy weight of niekel based on the final
catalyst,

IFar nyproceNaTioNn. W. H. Flank, J. E. McEvoy, and H.
Shalit (Air Products and Chemieals, Ine.). U.S8. 3,123,627.
Fatty acid material  (sueh as unsaturated fatty acids and
esters) is heated at a reduced pressure to remove water;
the vacuum dried material is then subjected to a cuatalytie
hydrogeuation zone maintained at temperatures of 50-240C.
This zone contains particles of nickel on powder-containing
silica gel of large pore size preparced by decomposing nickel
formate dihydrate impregnated on the silica gel partieles and
hydrogen at a pressure from atmospherie to 4000 pounds per
square ineh, The molar ratio of hydrogen to fatty acid ma-
terial is from 0.3:1 to 30:1; the catalyst to fatty acid material
to time relationships correspond to a space rate of from
0.1 to 30 volumes of fatty acid material per volume of catalyst
per hour,

METHOD OF MAKING MARGARINE LESS SPATTERING. (. M. M.
Houben and E. Wilhelmus (N.V. Koninklijke Stearine Kaar-
senfabrieken ‘¢ Gouda-Apo’lo’’). U.8. 3,124,463. The spat-
tering properties of margarine are reduced by adding to the
margarine up to 0.3% by weight of a partial ester produect.
This product is ohtained by heating about 2 mols of an
alcohol selceted from the group consisting of alkanols having
8-16 earbon atoms, oleyl aleohol, glycerol monoethers of al-
kanols having 8-16 carbons and oleyl aleochol and mono-fatty
acid esters of propylene glyeol in which the fatty acid has
8-24 carbons with about 1 mol of citric acid at a tempera-
ture between 100 and 165C until a homogeneous mixture is
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obtained and then reacting another mol of citric acid with
the mixture. Also added to the margarine is from 0.029 to
less than 0.089 by weight of a phosphatide.

. Fatty Acid Derivatives

OPTIMUM CONDITIONS KFOR THE ACETYLATION OF MONOGLYCERIDE
EMULSIFIERS WITH ACETIC ANHYDRIDE. I. Tominkowi and J.
Pokorny (Inst. Chem. Technol.,, Prague). J. Inst. Chem. Tech-
nol. Prague 6-1, 243-9 (1962). The acetylation of monoglye-
erides with acetic anhydride proceeds at a slow rate even uuder
a considerable molar excess of anhydride. It is necessary to
use a 4509 excess of anydride to obtain 999% acetylation in
30 min reaction time. Fatty acid composition does not affect
reaction rate but reaction temperature is an important factor.
Reaction rate is only moderate at 100C, sutisfactory at 138C
(boiling point of the mixture under atm press), very good
(10-15 min) at 160C, under slight pressure. The problem of
losses during isolation of the produet from the reaction mix-
ture is discussed.

EMULSIFIER BLENDS AND A METHOD FOR IMPROVING FROZEN CON-
FECTIONS. W. H. Kuightly and G. P. Lensaek (Atlas Chemienl
Ind., Ine.). U.8. 3,724,464. A dry, free-flowing emulsifier eom-
position for a frozen confection mix consists of a blend of a
hard partial glyceride emulsifier having a minimum melting
temperature of at least 130F and a liquid emulsifier which
improves the dryness of frozen confections. The liguid emulsi-
fier is # polyoxyethylene derivative of a higher fatty aeid ester
of a polyhydrie dlecobiol containing from 3 to 6 hydroxyl groups
and is present in amounts ranging from 3 to 409 by weight
of the blend.

ALIPHATIC ESTERS OF UNSATURATED CARBOXYLIC ACIDS. 8. Altscher
and T, B, Groll, Jr. (Nopeo Chemiceal Col). UN. 3,124,602, A
process for preparing a nonionie, water-soluble material com-
prises the steps of condensing from about 1 mole of glycerine
and from 15-27 moles of cthylene oxide in the presence of o
condensation catalyst and then esterifying from 1.3 to 2.15
parts by weight of the resulting glycerine-ethylene oxide con-
demsate with about 1 part by weight of a carboxylie aeid
seleeted from the group consisting of oleie, linoleie, linolenie
and abictic acids and mixtures thereof,

. Biology and Nurtrition

BIOSYNTHETIC AT PRODUCTION BY RHODOTORULA GRACILIS IN
SULPHITE WASTES. J. Dyr and J. Protiva (Inst. Chem. Technol.,
Prague). J. Inst. Chem. Technol. Prague 6-1, 125-34 (1962).
Experiments have been conducted on the cultivation of the
yeast Rhodotorula Gracillis in sulphite wastes, with small ad-
dition of molasses. Optimum results gave a yield of about 29%
veast solids, with a content of 629 fat, having a saponification
value of 192 and an iodine vulue of 78.

VITAMIN A TOXICITY AND ITS EFFECT ON LIVER NUCLEIC ACIDS,
PROTEIN AND LIPIDS IN THE CHICK. R. L. Squibb (Lab of Dis-
ease and Environmental Stress, Rutgers, The State Univ., New
Brunswick, N. J.). Poultry Sci. 42, 1332-35 (1963). White
Leghorn cockerels 1 to 3 weeks of age were injected daily for
13- and 23-day periods with 1 ml of cottonseed oil containing
150, 25,000, 50,000 and 100,000 IU’s of vitamin A palmitate.
Depressed body weight feed utilization, together with increased
mortality, indicated the 100,000 IU level to be toxic. Further,
at this level of vitamin A, there was a decrease in liver protein
and an increase in lipids. The depressing effect of high levels
of vitamin A on cellular protein is discussed.

ErrECcT OF VITAMIN A, VITAMIN E AND ETHOXYQUIN ON THE
REPRODUCTIVE PERFORMANCE OF TURKEYS. R. L. Atkinson, A. A.
Swanson, J. R. Couch and J. H. Quisenberry (Dept. of Poultry
Seci.,, Texas A and M Univ., College Station, Texas). Pouliry
Sei. 42, 1380-86 (1963). Turkey hens fed a soybean meal and
milo ration, containing all known nutrients with the exception
of vitamin A, stopped laying after approximately 50 days and
exhibited typical vitamin A- deficiency symptoms unless the
ration also contained ethoxyquin. Vitamin E was not effective
in preventing these symptoms. The addition of vitamin E
to the basal ration gave normal hatchability. Ethoxyquin gave
good hatchability but at a somewhat lower level than vitamin E.

EFFECT OF HIGH LINOLEIC ACID AND ANTIOXIDANT DEFICIENT DIET
ON BLOOD SERUM PROTEINS IN CHICKS. L. L. Tureen, J. Conomy

(Continued on page 26)
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and D. K. Tee (Max and Anna Tureen Neurology Res. Lab.,
and Dept. of Neurology and Psychiatry, St. Louis Univ. School
of Med., St. Louis, Mo.). Proc. Soc. Exp. Biol. Med. 115, 429~
33 (1964). Chicks fed on an experimental dict, high in linoleic
acid and deficient in antioxidants, developed a progressive dis-
case manifested by integumentary changes aud signs of central
nervons system impairment, Blood serum protein patterns were
altered and were characterized by an inerease in total protein,
i deercase in the A/G ratio, and inerease in beta and alpha
2 globulin fractions. Despite a decrcasing A /G ratio, chicks
on the experimental diet did not develop exudative diathesis.
It appears that the blood serum protein changes are a mani-
festation of vitamin E deficiency.

EFFECT OF CERTAIN COMPOUNDS ON SOLUBILITY OF CROLESTEROU
IN COCONTT oI 1i, 1), Wright and J. A, Presberg (Graduate
Scehool of Nutr,, Cornell Univ., Tthaea, N, Y.). Proe. Soc. Exp.
Biol. Med. 115, 497-504 (1964). A simple assay method has
been developed for determining the effeet of various eompounds
on the solubitity of cholesterol in oils. The wmethod depends on
the counting of an aliquot of supernatant golution following
the equilibration of oil, an exeess of cholesterol-4-C™) and com-
pound studicd with respeet to influence on the solubility of
chiotesterol. 1t was confirmed that the solubility of eholesterol
in coconut oil i deercased by the presenee of a-sitostevol. The
effeet s speeific as far as o large nwmber of sterols is con-
cerned,

THE FATTY ACID COMPOSIIION OF LIVER LIPLDS FROM RATS RAISED
oNx rorK raTioNs. T Tinsley (Dept. of Agricultural Chem,,
Orvegon State Univ., Corvallis, Orveo). J. Food Sei. 29, 13035
(19645, The liver lipid fatty acid  composition of animialds
rised on pork rations was determined and compared with that
of auimals raised on o stock ration. The pork rations contained
approximately 25% crude lipid, the proportion of oleie uacid
heing 46 509, The relation between the dietary and liver lipid
fatty acid compositions was eviluated, with the most striking
relationship being that hetween dietary and liver lipid oleate/
linoleate ratios, The tissue levels of oleie, linoleie, and arachi-
donie acids provided supporting evidenee for the existence of
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a competitive effect of oleic acid in the conversion of linoleic
to arachidonic acid. The results suggest that the dietary oleate/
linoleate ratio is of importanee in essential fatty acid nutrition
in rations containing appreciable quantities of oleic acid. The
sex variable, as it applies to the relation between dietary and
liver lipid, was also evaluated.

EFFECT OF STRESS FROM HIGH PROTEIN DIETS ON VITAMIN A
METABOLISM IN CHICKS., . S. Stoewsand and M. L. Scott
(Dept. of Poultry Husbandry and Graduate School of Nutr.,
Cornell Univ., Ithaeca, N.Y.). J. Nutr. 82, 188-96 (1964). High
protein diets fed to young chicks for 4 weeks produced a stress
as evidenced by hypertrophy, hyperactivity and depletion of
phospholipid content of the adrenal cortex and at the same
time, caused an inereased demand on vitamin A nutrition. No
adrenal hypertrophy or hypetactivity occurred in 4-week old
chicks fed high protein diets and simultaneously injected daily
with corticosterone. However, daily injections of corticosterone
inereased the level of vitamin A in the blood plasma and gen-
erally caused a deerease in liver vitamin A levels.  Although
vitumin A deficiency was not found to affect adrenal size or
corticoid production, the in vilro addition of vitamin A to in-
cubated adrenals from chicks foed high protein diets caused
a marked inerease in corticosterone production.

HYPERTENSION AND CARDIOVASCULAR ABNORMALITIES (N STARVED-
REFED swiNk. (5. 8. Smith, J. L. Smith, M. 8. Mameesh, J.
Simon and B. C. Johuson (Dept. of Animal Sci. amd Dept. of
Veterinary Pathology, Univ. of IHinois, Urbana, Tl1L). J. Nutr.
82, 173-82 (1964). Heart rate and blood pressure were re-
corded daily in 2 groups of young adult swine during many
mounths of experimentation involving vepeated episodes of star-
vation (total feed deprivation) and refeeding.  Eleotrocardio-
grams from the standard and augmented limb leads were ve
corded during various phases of the study. Severe stresses
upon the eardiovaseular system were produced as i result of
unrestricted initial refeeding particularly, with glucose alone
or with a diet high in glucose. Damage of apparently irreversi-
ble nature was produced in the myocardium, arteries, and ar-
terioles as a result of the stresses in refeeding following star-
vation. Notable diastolic hypertension was evident after only
2 starvation-refeeding  episodes, and persisted  following the
fourth episode until the animals were killed 4 to 6 months
later.

METABOLISM OF ISOLATED FAT CELLS. 1. KPRECTS OF TIORMONES
ON  GLUCOSE METABOLISM AND LIPOLYSIS. M. Rodbell (Lab.
Nutr. and Endoerinology, Natl. Inst. of Arthritis and Metabolic
Discases, Natl, Tusts, of Healtlh, Bethesda, Md.). J. Biol. Chem,
239, 375-80 (1964). Studics were made on the metabolism of
isolated fat cells and stromal-vaseular cells prepared by col-
lagenase freatment of rat epididymal adipose tissue. The iso-
lated fat cells metabolized glucose by the same pathways as
intact adipose tissue and accounted for essentinlly all of the
glucose metabolism observed in this tissue. Free fat eells also
maintained the different metabolie characteristics observed in
adipose tissue from fasting and fed rats. It is concluded that
isolated fut cells retain the ability to metabolize hoth glucose
and triglycerides and respond to several hormounes that have
been shown to affeet the metabolism of adipose tissue.

EFFECT OF MONOCGLYCERIDES ON ABSORPTION OF CHOLESTEROL
FROM THE INTESTINE. AND TURNOVER RATE OF (HOLESTEROL ESTERS
IN PLASMA AND LIVER OF THE RAT. K. G. Pinter, O. N. Miller
and J. G. Hamilton (Dept. of Biochem., and Nutr. and Metabo-
lism Res. Lab., Dept. of Mcd,, Tulane Univ. School of Med.,
New Orleans, La.). Proc. Soc. Exp Biol. Med. 115, 318-23
(1964). Absorption and transport of cholesterol were studied
in rats with gastrie and venous cannula. These studies were
made on individual experimental animals by periodically sam-
pling the blood of the same animal. Absorption of the choles-
terol from the intestine depends upon the degree of saturation
of the dietary fat available in the intestine. More cholesterol is
absorbed when polyunsaturated fat is present than when satu-
rated fat is present in the intestinal lumen.

EFFECT OF A FAT-FREE MATERNAL DIET ON THE FATTY ACID COM-
POSITION OF THE PROGENY. H. Menge, B. C. Miller and C. A.
Denton (Poultry Res. Branch, Animal Husbandry Res. Div.,
ARS, USDA Agricultural Res. Center, Beltsville, Md.). Poultry
Sci. 43, 164-68 (1964). Essential fatty acid depletion of dams
resulted in a reduction of the level of polyunsaturated fatty
acids and an inerease in monounsaturated fatty acids in the
plasma and heart fat of day-old progeny. During the depletion
period, the linoleic acid level decreased more rapidly than the
arachidonic aecid level in the heart and plasma fat of the prog-
eny. The major differences in the faity acid composition of
fat-deficient progeny (F-F) and progeny of hens receiving fat
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Gas Chromatography . . .

(Continued from page 4)

with. The unesterified acids are dif-
fieult to gas chromatograph, because
of their tendency to dimerize and ad-
sorb irreversibly on the columns. James
and Martin also discovered some of the
best liquid phases for separating the
higher fatty acid esters; namely, the
Apiezon greases. These researchers
then embarked on a program to study
the biological lipid systems. For the
first time, scientists had available a
simple tool for doing this. Up to this
time, the methodology was slow, cum-
bersome, generally inaccurate, and
lacked resolution. This pioneer work
set a pattern in GLC fat analysis that
is still followed today.

The Apiezon columns gave good sep-
arations of fatty acids by chain lengths
and separated methyl stearate and
methyl oleate well. However, these
columns had several drawbacks. It
took several hours for methyl stearate
to emerge from a high efficiency ecol-
umn. (A short time earlicr, the analy-
sis could not be done, so now we were
unhappy because it took two hours).
The Apiezon columns also would not
separate the polyunsaturated acids
from each other.

In 1957 the National Heart Institute,
inspired by the current fat and heart
disease relation theories, formed the
Lipid Analysis Committee (LAC). The
purpose of this group was to find
better analytical methodology for
studying lipid metabolism. One of the
first problems was to find a liquid
phase that would overcome the draw-
backs of the Apiezon greases. Several
members of the committee, Orr, Callen,
and Lipsky, came up with the poly-
ester liquid phases. Columns utilizing
these liquids would separate the methyl

'“!“F‘righr!mw |

Gas Chromatography in Process
Control

esters through C-18 in less than 30
min. Furthermore, they could separate
the saturated csters from the unsatu-
rated esters with astounding ease. The
best phases were diethylene glycol-sue-
cini¢ acid polyester, ethylene glyeol-
adipid acid polyester; and many similar
polymers., Now wag the time for every-
one to start getting into the act!

With the advent of the polyester
liquid phases, routine analyses of fatty
acids in fats and other lipid materials
beeame possible. In less than a decade,
gas chromatography advanced from a
laboratory curiosity to a highly sophis-
ticated analytical instrumental tech-
nigue.

In industry, the analysis of the fatty
acids by GLC has found very wide ap-
plication. The characterization of fatty
acids in triglycerides, oils, drying oils,
and polyesters, are some of the most
conimon applications. The fatty acid

(Continued on page 25)

Gas Chromatography in Research
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Gas Chromatography . . .

(Continued from page 16)

composition of many fats and oils
became the subject of a great number
of papers. Almost all the tables of
fatty acid composition of lipids have
become subject to revision. Considering
the tremendous number of sources of
fatty materials, this is a formidable
task. This highly important work will
undoubtedly take many years to com-
pile and compile and complete.

Many of us were told in school that
natural occurring fatty acids came only
in even numbered carbon chain lengths.
It was not long before the gas chro-
matographers found an amazing vari-
ety of “odd-ball” acids to complicate
our lives. These include normal odd
nuinbered, branched odd and even num-
ber, iso, and anteiso acids. Of eourse,
these acids occur in small amounts, but
they are of great biochemical interest.
The biochemists have made great use
of GLC in their field. They have
studied the lipids in the arterial wall,
in brain tissue, the sebum of humsns
and animals, to name a few applica-
tions. The biomedical researchers have
made studies of blood and tissue lipids
and their relation to various diseases.
This area of reseach in just really be-
ginning and has a promising future for
diagnostic studies.

Just about every fatty acid one can
think of has been gas chromatographed,
usually as its methyl ester or as some
other volatile derivative. There oeccur
in nature a tremendous variety of fatty
acids which had made the analysis of
fats a very difficult problem. Gas
chromatography has been a great step
toward solving this problem. Particu-
larly with those fats that contain minor
small amounts (0.5% or less) of the
unusual fatty acids. Fats having 40
or more fatty acid components are not
unusual. Without the powerful sepa-
rating ability of gas chromatography,
analyses of these fats would be all but
impossible. Like many great technical
achievements, gas chromatography has
unintentionally complicated our lives
with all the data it makes available.

The application of gas chromatog-
raphy to the fat and oil field has not
been restricted to fatty acids and their
esters. One of the more ambitious ap-
plications is the direet analysis of
mono-, di- and triglycerides. With all
the combinations the fatty acids can
form with glycerine, an oil such as
cocoanut oil must bhe extremely com-
plicated. Nevertheless, the gas chroma-
tography of some fats has been done
using temperature programming and
short eolumns using a silicone gum rub-
ber liquid phase. There is no doubt
that this work will be improved and
will lead to a greater knowledge of the
strueture of fats and oils than has
ever been achieved before. This infor-
mation could lead to the making of
tailormade fats and have a great affect
on future studies of lipid metabolism
and fat nutrition. Those of us who

(Continued on page 29)
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Gas Chromatogmphy oL

(Continued from page 25)

have been involved in analytieal work
and quality control for many years
have had nightmares contemplating the
probable future. The specifications for
a future fat may be something like
this: 12:12:12 (trilaurin), 14:14:14
(trimyristin), 16:16:16 (tripalmitin),
and 18;18:18 (tristearin) in equal
quantities. You won’t be able to hedge
because the customer will also have a
gas chromatograph. Someone onee said
gas chromatography will make honest
men out of us all.

Fatty acids are the starting material
for a great many derivatives. These
melude long ¢hain aleohols, aldehydes,
nitriles, amines, ketones, amides, and
quaternary ammonium compounds, (Gas
chromatography has been applied to
the separation and analysis of each of
these materials. Before GLC, it was
necessary to develop  a functional
group analvtical method for each new
compound as they were made. Very
often, more time was required to find
a suitable analytieal method than it
took to develop the orviginal compound.
It zoes without saving, that an enor-
mouws amount of time is being saved
in research projects through the use of
GLC. Another dividend, for the ana-
Ivtical chemist at least, is the ease of
convineing the organie chemists and
other vesearchers their compounds are
not always pure. When one observes
a dozen peaks inoa chromatograph of
a “pure” compound, its purity hecomes
suspect,

Up to now we have only diseussed
diveet GLC applications in the lipid
field. "There are many other analytical
applieations for GLC of interest to the
fat and oil industry. These applica-
tions inelude iuvestigations on pesti-
cades in fats, chick edema  factor,
tlavors, odor and color problems. The
great sensitivity of GLC will probably
make the solution of these problems
possible or at least somewhat easier,

Gas  chromatography complements
many other analytical methods. Used
in combination with other instrumental
technigues, the scope of each method is
inereased. The effluents from the GLC
column can be further examined using
IR and UV abhsorption spectrometers,
Another very useful technigue is to
pass part of the gas stream directly
into a mass speetrometer. Radioactive
fatty acids and esters have been chro-
matographed and their radicactivity
measured as they emerge from the
column. The effluents of the gas stream
may be passed into chemical reagents
to indicate funetional groups. Another
common practice is to colleet the peaks
for further characterization by chemi-
cal and physieal means. Many devices
have been invented for this purpose.
Some are as simple as a glass capillary
in a paper cup of dry ice. Others are
complex electronically controlled fraec-
tion collectors capable of automatically
collecting up to 50 peaks. Onece a peak
is collected, a melting point may be

run on it or perhaps IR or UV speec-
troscopy analysis. If the collected peak
1s radioactive, its radioactivity may be
measured with a liquid scintillation
counter. From all this, one can sur-
niise rightly that it often takes more
than a retention timme to prove the
identity of an unknown gas chromato-
graphic peak.

Another useful technique that com-
plements GLC is thin layer chromatog-
raphy (TLC). Spots from thin layer
chromatographs can be recovered and
gas chromatographs may be collected
and rechromatographed on thin layer
plates for proot of purity and identity.
It should be mentioned that the older
techuiques of column and paper chro-
matogaphy can also be used in much
the same way as TLC to complement
GLC. However, these earlier methods
cannot mateh the resolving power or
ease of operation of cither GLC or
TLC.

Sinee the earliest dayvs of gas ¢hro-
matography, it has always been pos-
sible to colleet enough material from
an analytieal chromatograph for fur-
ther analytical work. Investigators soon
visnalized scaling up GLC to obtain
significant quantities of’ very pure sub-
stances. At first these early prepara-
tive mstrunents  were nothing  more
than sealed up plumbing. Colunmns of
one to ten inches in diameter weve
often constructed. Tt was quickly found
that though these large columns had
great capacity, their efficiency  was
usually very poor. The modern ap-
proach is to use smaller diameter col-
umns with automatic injeetion and col-
lection. Such an instrument may be
programmed to run continuously until
considerable quantities of the desired
pure substances are collected. A num-
ber of such instruments arve available
commerelally, Unfortunately other fae-
tors can complieate preparative GLC.
These are eolumn bleed, enrichment of
trace impurities, and contamination
with late appearing peaks in the auto-
mated instruments. It may he worth-
while commenting on some of these ef-
feets. When we first hegan to use auto-
mated preparative gas chromatography
on tatty materials, we collected the de-
sired peak over and over from many
sample injections until a considerable
quantity was obtained. Analytical gas
chromatography was then used to assay
the material. It was with considerable
dismay that we found we had not the
single pure compound as we expected.
We had enriched some trace materials
that emerged very close to the main
peak and had an ohvious mixture.
Compounds that were normally only
in trace amounts, were now present
in appreciable quantities. This trace
enrichment could be used to advantage
to obtain the compounds, but it can
complicate the purification process.

The above mentioned problem has
another variation in that materials with
much longer retention time can econ-
taminate the peaks being collected. This
happens with instruments that pro-
gram through a preset time cycle. If

(Continued on page 33)
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in their diet (L-8) existed in the levels of arachidonie, lino-
leie, and a C-20 triene. The F-F chicks, which were late in
hatching, had a lower level of linoleic and arachidonic and a
higher level of a C-20 triene than I.-S chicks that hatched
normally. The length of time the dams were depleted of es-
sential fatty acids had no effect on the fatty acid composition
of the tissue fat of progeny fed a practical diet for 4 weeks.

BIOSYNTHESIS OF UNSATURATED FATTY ACIDS IN ACANTHAMOEBA
Sr. E. D. Korn {Lab. of Biochem., Section of Cellular Physiol.,
Natl. Heart Inst., Nalt. Insts. of Health, Bethesda, Md.). J.
Biol. Chem. 239, 396400 (1964). The biosynthesis of the 18
carbon and 20 carbon unsaturated fatty acids of Acenthamoebe
sp. has been studied by growing the amebas in the presence
of radioactive futty acids. Evidence has been obtained for the
pathway acetate - stearate — oleate — linoleate — 11,14-eicosa-
dienoate — 8,11,14-eicosatrienoate = 5,8,11,14-eicosatetranoate.
Oleate is also converted to 11-eicosenoste.

STUDIES ON AVIAN FAT COMPOSITION. 1. EFFECT OF DIETARY FAT
ON THE FATTY ACIDS OF THE TRIGLYCERIDES AND PHOSPHOLIPID
FRACDPIONS OF THE BLOOD PLASMA AND ADIPOSE TISSUE LIPIDS GOF
THE LAYING HEN, R. E, Isaacks, R. E. Davies, T. M. Ferguson,
R. Reiser and J. R. Couch (Dept. of Poultry Sci. and Biochem-
istry and Nutrition, Texas A&M Univ., College Station, Texas).
Poultry Sci. 43, 105-13 (1964). An attempt has been made to
study the relationship between the fatty acid composition of
the blood plasma and adipose tissue of two year old hens that
had been maintained on four different rations, three of which
contained either 10% animal tallow, 109, rice o0il, or 10% soy-
bean oil. Both the triglyceride and phospholipid fraction of
the blood plasma and adipose tissue were analyzed. The sub-
stitution of fat in the diet, either animal or vegetable, for rice
hulls resulted in an increase in the total per eent unsaturated
acids and a decrease in the saturated acids of the plasma tri-
glycerides and plasma phospholipids, but had no effect on the
saturated to unsaturated acid ration of the adipose phospho-
lipid.

2, THE SELECTIVE UTILIZATION OF PATTY ACIDS BY THE CHICK
EMBRYO. Ibid., 113-20. The polyunsaturated acids of the egg
yolk triglyceride and phospholipid appear to be perferentially
utilized in the development of the 20-day chick embryo. The
saturated acids, myristic acid, palmitic acid, and stearie acid
increased in concentration in both the remaining yolk triglye-
eride and phospholipid fractions. A deerease in per cent of
oleic acid in the remaining yolk sac triglyceride fraction indi-
cates its preferentinl utilization, while a decrease in per cent
of linoleie acid in the remaining yolk sae phospholipid frae-
tion also suggests prefervential utilization. Analysis of the 20-
day embryo triglyceride and phospholipid fraction shows the
syhthesis of 2 more saturated fat in both fraetions than oc-
curred in the triglyceride fraetion or phospholipid fraction of
the egg yolk lipids.

PHOSPHOLIPID-SUGAR COMPLEXES IN RELATION TO CELL MEM-
BRANE MONOSACGCHARIDE TRANSPORT. P. G, LeFevre, K. I. Hab-
ich, H. 8. Hess, M. R. Hudson (Dept. of Pharmacology, Univ.
of Louisville School of Medicine, Louisville, Ky.). Science 143,
955-57 (1964). Phospholipids extracted from °‘ghosts’’ of
human erythrocytes or from other sources carry substantial
quantities of glucose or other monosaccharides from the dry
state into highly mnonpolar solvents. Various characteristics
of this weak association phenomenon show suggestive parallels
with known properties of the mediated sugar-transfer system
in the membrane of the intaet red cell.

PROTEIN-ENERGY RELATIONSHIP IN ADULT RATS. IT. QUANTITATIVE
VARIATIONS IN DIETARY NITRGGEN AND EFFECTS ON DEPOSITION
OF HEPATIC FAT AND ON NITROGEN UTILIZATION. P, A, Garcia
and C. E. Roderuck (Home Economics Research Dept., Towa
Agricultural and Home Economics HExperiment Sta., Ames,
Iowa). J. Nutr. 82, 231-36 (1964). Groups of female adult
rats were fed, ad Wbitum, a diet providing 5% of the food
cuergy as lactalbumin or the same diet supplemented with
amino acids calculated to the most limiting after comparison of
the ratio of amino acids to tryptophan with that of the daily
amino acid requirements of the adult rat. After 20 days of
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unrestricted feeding, no significant differences in food intake
were attributable to added arginine, methionine, phenylalanine
and valine. Both groups were comparable in body weight, ni-
trogen retention and in weights and nitrogen eoncentrations of
liver and carcass. However, hepatic fat was significantly lower
with supplementation than without. Restriction of food energy
intake for 30 days to two-thirds of amounts consumed volun-
tarily was associated with decreased hepatic weight and nitro-
gen; concentration of hepatie nitrogen increased.

LipIips OF THE EMBRYONIC LIVER. G, L. Feldman and C. K.
Grantham (Bioehem. Sec., Dept. of Ophthalmology, Baylor
Univ. College of Med., Houston, Texas). Powltry Sci. 43, 150-
53 (1964). The accumulation of lipids in the embryonie liver
inereases very rapidly after the seventeenth day of incubation.
Most of this inerease is the result of a marked build-up of
cholesterol ester which may play a role in enabling the chick
to adapt to its new environment after hatehing. The liver
lipids are all similar in fatty acid composition, differing only
in the quantities of palmitate, stearate and oleate that oecur.

EFFECT OF RESTRICTED ACCESS TO FEED ON THE SERUM AND LIVER
LIPIDS OF SWINE., H. D, Fausch (Animal Sei. Dept., California
State Polytechnic College, Pomona, Calif.). Proc. Soc. Exp.
Biol. Med. 115, 402-05 (1964). Serum cholesterol and phos-
phoslipid levels were significantly elevated (P <{0.05) in ad
libitum-fed pigs compared with the restricted-fed animals at
the end of 84 days. After 173 days of restricted feeding, pigs
fed ad libitum had significantly higher liver cholesterol, triglye-
eride and C/P ratios than pigs with limited acecess to food. The
serum C/P ratio was significantly higher but serum triglyceride
significantly lower (P <0.05) in the ad libitum-fed pigs when
compared with the group receiving one 2-hour feeding. Marked
variations in the serum lipid levels between different breeds of
pigs and between sexes were observed.

PEROXIDATION AND LYSOSOMES IN NUTRITIONAL MUSCULAR DYS-
TROPHY OF cHICKS. I. D, Desai, C. C. Calvert, M. 1. Scott and
A. L. Tappel (Dept. of Poultry Husbandry and Graduate School
of Nutr., Cornell Univ., Ithaca, N.Y., and Dept. of Food Sei.
and Teeh., Univ. of California, Davis, Calif.). Proc. Soc. Exp.
Biol. Med 115, 462-66 (1964). Muscle tissues from chicks with
nutritional muscular dystrophy produced by feeding a diet
deficient in Vitamin E and sulfur amino acids and stressed with
excess dietary linoleie acid showed significant inereases in
peroxidation as evidenced by TBA index and also showed in-
creased activities of the lysosomal enzymes. Addition of DI.-
wmethionine or d-a-tocopheryl acetate to the deficient diet pre-
veunted the dystrophy, reduced the peroxidation and reduced the
lysosomal enzyme activities.

LIrID COMPOSITION AND SYNTHESIS IN RAT LIVER DURING PREG-
NANCY AND THE PUERPERIUM. W. H, Dannenburg, R. L. Burt
and N. H. Leake (Dept. of Obstetries and Gynecology, Wake
Forest College, and North Carolina Baptist Hosp., Winston-
Salem, N.C.). Proc. Soc. Exp. Biol. Med. 115, 50408 (1964).
The composition aud incorporation eof aecetate-1-C™ into liver
lipids of non-pregnant, pregnant, and puerperal rats were de-
termined. Results show that total cholesterol and phospholipid
phosphorus in rat liver during pregnancy and the puerperium
do not differ from those found in non-pregnant animals. How-
ever, the triglycerides from livers of puerperal animals were
significantly higher than those found in ether non-pregnant or
pregnant rats. Incorporation of acetate-1-C™* into fatty acids
and unsaponifiable substances by liver slices from pregnant
rats was significantly greater than that observed for non-preg-
nant and puerperal rats. No differences were ohserved in the
wumoles of acetate incorporated into the fatty acids of triglye-
erides and phospholipids.

METABOLISM AND EXCRETION AS FACTORS INFLUENCING SERUM
CHOLESTEROL LEVEL IN TWO LINES oF CHICKENS. C. E. Clark,
F. H. Wilcox and C. 8. Shaffner (Dept. of Poultry Seci., Univ.
of Maryland, College Park, Md.). Proc. Soc. Exp. Biol. Med.
115, 524-27 (1964). Two lines of White ILeghorn chickens
differing in serum cholesterol level were studied. The line dif-
ference in cholesterol was unchanged in serum from post-hepatic
blood as compared to pre-hepatic blood. No line differences
were observed in rate of inm wvitro cholesterogenesis from ace-
tate-1-C** ineubated with blood or liver slices. Following admin-
istration of cholesterol-4-C*, differences were not detectable
between lines in labeled nonsaponifiable substances in liver, gut,
skin, adrenal, or carcass, or in the lubeled saponifiable fraction
of liver or feces. Fecal exeretion of labeled nonsaponifiable
substances, however, was gignificantly higher in the low line,
suggesting genetic regulation of cholesterol homeostasis through
exeretory pathways.

(Continued on page 30)
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INFLUENCES OF DIETARY CARBOHYDRATE-FAT COMBINATIONS ON
VARIOUS FUNCTIONS ASSOCIATED WITH GLYCOLYSIS AND LIPOGENE-
818 IN RATS. IT. GLUCOSE VS. SUCROSE WITH CORN OIL AND TWO
HYDROGENATED OILS. C. Carroll (Dept. of Home Economies,
Univ. of Arkansas, Fayetteville, Ark.). J. Nutr. 82, 163-72
(1964). Weanling rats were fed diets differing only in source
of carbohydrate and fat for 2 to 4 weeks. Livers were assayed
for glucose-6-phosphatase and fruetose diphosphatase activities,
and for content of glycogen and lipids. Effects on enzyme ac-
tivities of substituting fructose for glucose were similar to
those observed on substituting sucrose for rice starch. Feeding
cither hydrogenated coconut oil (HCO) or hydrogenated peanut
0il (HPO) in place of corn oil (CO) modified the enzymatic
responses to dietary fruetose. Results with HPO were some-
what different than those with HCO. Labile phosphorus values
were highest in groups fed sucrose or fruetose with CO, and
lowest in those fed rice starch or glucose with HPO.

PURIFICATION AND CHARACTERIZATION OF THE LIPID A COMPO-
NENT OF THE LIPOPOLYSACCHARIDES FROM KESCHERICHIA COLI.
A. J. Burton and H. E. Carter (Division of Biochem., Noyes
Lab. of Chemistry, Univ. of Illinois, Urbana, T11.). Biochem-
istry 3, 411-18 (1964). A crude lipopolysaccharide fraction has
been isolated from Escherichia coli, strain OB, by cold aque-
ous phenol extraction. Purification of this material gave a
lipopolysaccharide preparation (F-IIT) of high molecular weight
in 4-59% yield (based oun the dry weight of the cells). In ad-
dition, by extending the purification procedures commonly used,
another 10-15% yield of lipopolysaccharide was recovered. The
lipid content of this second preparation (F-IV) has not been
previously observed. Mild aqueous acid degradation of the bae-
terial lipopolysaccharides released the Lipid A component, which
was then purified by acetone fractionation and silicie acid chro-
matography.

PURIFICATION PROCESS OF TOCOPHEROL CONTAINING MATERIALS.
S. Kijima, K. Naito and T. Mori (Eisai Co., Ltd., Tokyo).
U.S. 3,122,5665. A tocopherol containing material is dissolved
in a polar organic solvent and contacted with a basic anion
exchange resin in hydroxyl form to adsorb substantially all of
the tocopherols on the resin. The adsorbed toecopherols are
eluted by passing an acidic eluting solution through the resin.

STABLE DRY POWDERED FAT-SOLUBLE VITAMINS. A, Rosenberg
(Commercial Solveuts Corp.). U.S. 3,124510. A method of
manufacturing dry, powdered, fat-soluble vitamins in a stable
form comprises mixing water, fat-soluble vitamin-bearing oil
having a high conceuntration of the vitamin, edible fat which
is o normally solid edible fat baving a melting point ranging
tfrom 35-75C and @ non-fat vehicular material comprising a
combination of gelatin and skim milk solids, homogenizing the
mixture, and spray-drying the homogenizate.

JAROTENOID PIGMENT AND PROTEIN COMPLEX AND METHOD OF
PRODUCING THE SAME. W. H. Wingerd and 8. Saperstein (Bor-
den Co.). U.S. 3,125,451. In making a carotenoid composition
of improved color retention, the process comprises admixing
0.005-10 parts by weight of a carotenoid and 40-300 parts of
an edible lipid solvent into an aqueous dispersion, at a tempera-
ture of at least 160F, of 100 parts of a protein (milk, soy or
peanut protein) and that is soluble in water only at a pH of
5-9, homogenizing the resulting mixture, maintaining the mix-
ture at a pH within the range 5-9 and below the temperature
of heat denaturing of the protein until a complex of the
carotenoid and the protein results. A substantial part of the
carotenoid thus becomes unextractable from the protein by
petroleum ether.

« Drying Oils and Paints

DRYING OILS: ISANO OIL. J. D. von Mikusch. Farbe Lack 70,
17-28 (1964). If one disregrads linseed and tall oil, there is
a distinet lack of new and comprehensive information on the
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individual drying oils which can claim to be of interest in the
manufacture of binders. This is the first of a series of papers
which will deal with drying oils. The author has given a com-
plete picture of this history, isolation and uses of isano oil.

ELECTRO-DEPOSITION OF PAINT—1 AND 2. A BEGINNER’S GUIDE
TO ‘‘ELECTROPHORESIS.’’ J. R. Berry. Paint Technol. 27, 13—
18 (1963); 28, 24-28 (1964). An excellent introduction to the
technology.

DRYING PROPERTIES OF THE SEED OIL FROM SIBERIAN PINE. J.
Pokorny and V. Pokornia (Inst. Chem, Technol. Prague). J.
Inst. Chem. Technol. Prague 6—1, 285-90 (1962). The oil ex-
tracted from the seeds of the Siberian Pine contains a high
percentage of linoleic and a moderate amount of linolenie.
Films prepared from this oil dry more slowly and are less hard
than films prepared from common drying oils. However, ad-
dition of up to 50% of this pine seed oil to linseed oil or
tung oil deoes not cause a substantial drop in the drying rate
of the latter oils. Drying is accelerated by the addition of
promoters, especially manganous and cobaltous salts.

. Detcrgents

HYDROTROPES : SOLUBILISING AGENTS FOR DETERGENT POWDERS.
MANUFACTURE OF SODIUM P-TOLUENE SULPHATE. M. A. Phillips.
Mfg. Chemist 34, 575-77 (1963). An economic study of the
commercial production of sodium p-toluene sulphate is pre-
sented.

THE EFFECT OF TEMPERATURE ON THE SULPHATION OF CONDENSA-
TION PRODUCTS OF DI- AND TRIETHANOLAMINE WITH QLEIC ACID,
J. Zajic and J. Kahoveova (Inst. Chem. Teeh., Prague). J.
Inst. Chem. Technol. Prague 6—1, 265-83 (1962). Diethanol-
amine and triethanolamine were reacted with oleic aeid (200
mm Hg, 1600, 0.5% sulfuric acid catalyst) and the reaction
products analyzed as 609% amide and 40% esteramine in the
case of diethanolamine, 1009 esteramine in the case of tri-
ethanolamine. These condensation products were sulphated with
cone H.80, (up to a 3:1 molar excess) at temperatures from
0-80C. The maximum degree of double bond sulphation was
found to be approximately 609 under optimum conditions, i.e.
40-60C and 100% excess H.80.. Surface tension of a 3 g/l
solution of the sulphated products was 45-55 dyn/cm, de-
tergency only 509% as high as that of alkylbenzene sulfonate
but foam stability (Ross-Miles method) is very high (93%).

ROLE OF EXTERNAL VARIABLES IN DEGRADATION OF STRAIGHT
cHAIN ABS. R. Fuhrmann, J. van Peppen and W. Ford (Al-
lied Chemieal Corp.). Soap Chem. Specialties 40(2), 51-53,
106 (1964). The influence of the following extermal variables
on the adaptation and rate of degradation of straight chain
alkyl benzene sulfonates is discussed: 1) surfactant concen-
tration at constant bacterial count; 2) bacterial count at con-
stant surfactant concentration; 3) river water storage period;
4) influence of additional easily assimilated COD; 5) tempera-
ture; 6) agitation; and 7) oxygen partial pressure of aerating
gas,

BIODEGRADATION OF NoNIONIcs. C. A, Vath (Union Carbide
Corp.). Soap Chem. Specialtics 40(2), 56—8, 182 (1964). This
is the first part of a discussion of the basic concepts of biode-
gradation; physical, chemieal and biological tests for measuring
biodegradation under various environmental conditions; the
relative degradabilities of ethoxamers made from several
straight-chain hydrophobe sources.

HEAVY DUTY DETERGENT COMPOSITION, R. A. Grifo, R. L. May-
hew, A, Stefcik and F. E. Woodward ((General Aniline & Film
Corp.). U.S. 3,122,508. An alkaline cleaning composition in
the form of a 0.3% by weight aqueous solution and having a
pH of 3-12 consists of approximately 1 to 10 parts of an
alkali metal polyphosphate and 1 to 10 parts of the reaction
produet of a mixture of primary and secondary phosphate
esters of P:0s with a nonionie surface active agent. The non-
ionic agent has the molecular configuration of a condensation
product of at least 1 mole of ethylene oxide and up to an
amount sufficient to provide the agent with about 95% by
weight of combined ethylene oxide with 1 mole of a compound
containing 6-150 carbon atoms and a reactive hydrogen atom.
This compound may be selected from the group consisting of
phenol, alkyl phenols, aliphatic alcohols, fatty acids, fatty
amines, fatty amides, rosin amines, long chain sulfonamides,
long chain-substituted aryl sulfonamides, and high molecular
weight mercaptans.
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Gas Chromatogmphy oL

(Continued from page 25)

have been involved in analytieal work
and quality control for many years
have had nightmares contemplating the
probable future. The specifications for
a future fat may be something like
this: 12:12:12 (trilaurin), 14:14:14
(trimyristin), 16:16:16 (tripalmitin),
and 18;18:18 (tristearin) in equal
quantities. You won’t be able to hedge
because the customer will also have a
gas chromatograph. Someone onee said
gas chromatography will make honest
men out of us all.

Fatty acids are the starting material
for a great many derivatives. These
melude long ¢hain aleohols, aldehydes,
nitriles, amines, ketones, amides, and
quaternary ammonium compounds, (Gas
chromatography has been applied to
the separation and analysis of each of
these materials. Before GLC, it was
necessary to develop  a functional
group analvtical method for each new
compound as they were made. Very
often, more time was required to find
a suitable analytieal method than it
took to develop the orviginal compound.
It zoes without saving, that an enor-
mouws amount of time is being saved
in research projects through the use of
GLC. Another dividend, for the ana-
Ivtical chemist at least, is the ease of
convineing the organie chemists and
other vesearchers their compounds are
not always pure. When one observes
a dozen peaks inoa chromatograph of
a “pure” compound, its purity hecomes
suspect,

Up to now we have only diseussed
diveet GLC applications in the lipid
field. "There are many other analytical
applieations for GLC of interest to the
fat and oil industry. These applica-
tions inelude iuvestigations on pesti-
cades in fats, chick edema  factor,
tlavors, odor and color problems. The
great sensitivity of GLC will probably
make the solution of these problems
possible or at least somewhat easier,

Gas  chromatography complements
many other analytical methods. Used
in combination with other instrumental
technigues, the scope of each method is
inereased. The effluents from the GLC
column can be further examined using
IR and UV abhsorption spectrometers,
Another very useful technigue is to
pass part of the gas stream directly
into a mass speetrometer. Radioactive
fatty acids and esters have been chro-
matographed and their radicactivity
measured as they emerge from the
column. The effluents of the gas stream
may be passed into chemical reagents
to indicate funetional groups. Another
common practice is to colleet the peaks
for further characterization by chemi-
cal and physieal means. Many devices
have been invented for this purpose.
Some are as simple as a glass capillary
in a paper cup of dry ice. Others are
complex electronically controlled fraec-
tion collectors capable of automatically
collecting up to 50 peaks. Onece a peak
is collected, a melting point may be

run on it or perhaps IR or UV speec-
troscopy analysis. If the collected peak
1s radioactive, its radioactivity may be
measured with a liquid scintillation
counter. From all this, one can sur-
niise rightly that it often takes more
than a retention timme to prove the
identity of an unknown gas chromato-
graphic peak.

Another useful technique that com-
plements GLC is thin layer chromatog-
raphy (TLC). Spots from thin layer
chromatographs can be recovered and
gas chromatographs may be collected
and rechromatographed on thin layer
plates for proot of purity and identity.
It should be mentioned that the older
techuiques of column and paper chro-
matogaphy can also be used in much
the same way as TLC to complement
GLC. However, these earlier methods
cannot mateh the resolving power or
ease of operation of cither GLC or
TLC.

Sinee the earliest dayvs of gas ¢hro-
matography, it has always been pos-
sible to colleet enough material from
an analytieal chromatograph for fur-
ther analytical work. Investigators soon
visnalized scaling up GLC to obtain
significant quantities of’ very pure sub-
stances. At first these early prepara-
tive mstrunents  were nothing  more
than sealed up plumbing. Colunmns of
one to ten inches in diameter weve
often constructed. Tt was quickly found
that though these large columns had
great capacity, their efficiency  was
usually very poor. The modern ap-
proach is to use smaller diameter col-
umns with automatic injeetion and col-
lection. Such an instrument may be
programmed to run continuously until
considerable quantities of the desired
pure substances are collected. A num-
ber of such instruments arve available
commerelally, Unfortunately other fae-
tors can complieate preparative GLC.
These are eolumn bleed, enrichment of
trace impurities, and contamination
with late appearing peaks in the auto-
mated instruments. It may he worth-
while commenting on some of these ef-
feets. When we first hegan to use auto-
mated preparative gas chromatography
on tatty materials, we collected the de-
sired peak over and over from many
sample injections until a considerable
quantity was obtained. Analytical gas
chromatography was then used to assay
the material. It was with considerable
dismay that we found we had not the
single pure compound as we expected.
We had enriched some trace materials
that emerged very close to the main
peak and had an ohvious mixture.
Compounds that were normally only
in trace amounts, were now present
in appreciable quantities. This trace
enrichment could be used to advantage
to obtain the compounds, but it can
complicate the purification process.

The above mentioned problem has
another variation in that materials with
much longer retention time can econ-
taminate the peaks being collected. This
happens with instruments that pro-
gram through a preset time cycle. If

(Continued on page 33)
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