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e Fats and Oils

STARCH-COMPLEXED LIPIDS: DIFFERENCES IN EXTRACTION WITH
VARIOUS SOLVENTS. S. Rogols, J. E. Green and Mary A. Hilt
(Res. and Dev. Lab., Keever Starech Co., Columbus, Ohio
43207). Cereal Chem. 46(2), 181-88 (1969). The yield and
composition of various starch-complexed lipids depend on the
choice of solvent used in the extraction. This was observed
when the lipids present in starch were quantitated by two
different extraction techniques, (1) ecarbon tetrachloride was
used and (2) ether. Fractionation on silicic acid columns
by the technique of Hirsch and Ahrens has shown additional
differences in the components of the extracted lipids. These
may be sufficient to aecount for the diserepancies that appear
when starch-complexed lipids are quantitated. This is sub-
stantiated by silicie aeid chromatography of both the pho.s-
pholipid and the glyceride fractions. Marked differences in
nature of the lipid material were observed, indicating possible
dependence on the polarity of the extracting solvent.

SEMIMICRO METHOD FOR DETERMINING TOTAL LIPIDS IN FISH
MEAL. Mary E. Ambrose, Barbara J. Roche, and G. M.
Knobl, Jr. (Natl. Ctr. for Fish Protein Cone., College Park,
Md. 20740). J. dssoc. Offic. Anal, Chem. 52(4), 688-92 (1969).
A simple and rapid method has been developed for determining
lipids in fish meal. Lipids are extracted with chloroform
and methanol; the entire procedure requires no more than
10 minutes. An aliquot of the chloroform layer is dried at
50C under nitrogen and then equilibrated 90 minutes in a
desiceator. Twelve samples can be completed in a single day,
compared to the three days required to complete an analysis
by AOAC method 22.037. Results of the extraction method
average 99.09 of those obtained by method 22.037.

THIN LAYER AND GAS-LIQUID CHROMATOGRAPHY OF CHOLESTEROL
IN PATS AND OILS. . DEVELOPMENT OF METHOD. C. W. Thorpe,
Linda Pohland, and D. Firestone (Div. of Food Chem. and
Tech., FDA, Wash., D.C. 20204). J. dssoc. Offic. Anal. Chem.
52(4), 774-78 (1969). A method is described for analysis
of sterols by thin layer chromatography-gas liquid chroma-
tography (TLC-GLC). Sterols are isolated from other com-
ponents of unsaponifiable matter by preparative TLC. The
sterols are quantitatively removed from the TLC plate, ex-
tracted from the silica gel, and analyzed by GLC. This
method has been used to detect low levels (2-3%) of animal
fat in vegetable oil by measuring the cholesterol content of
the animal fat-vegetable oil admixtures.

II. COLLABORATIVE sTUDY. C. W. Thorpe. Ibid., 778-90. A
method employing TLC-GLC for detecting animal fats in
vegetable fats was subjected to collaborative study. The
method involves preparative TLC of unsaponifiable matter
followed by GLC of the isolated sterols. The results of this
study, based on GLC determination of cholesterol in the
isolated sterols, indicate that low levels (2.5%) of animal
fat can be detected. The possibility of obtaining false posi-
tive results is greatly redueed compared with direct GLC
of unsaponifiable matter or column chromatographic fractiona-
tion of unsaponifiable matter followed by GLC analysis.

A RAPID METHOD FOR THE DETECTION OF RESIDUAL LIPASE
ACTIVITY IN OAT PrRODUCTS. T. Kazi and T. J. Cahill (Res.
and Dev., Tea Div., J. Lyons & Co. Ltd., Greenford, Middle-
sox). Analyst 94, 417-18 (1969). A test that will give a
quick indication of the presence of residual lipolytie enzymes
in oat products has been developed and presented. It is more
gpecific than the tyrosinase test which is a colorimetriec test
providing adequate results provided mo color is produced.
However, since 509% of the oats were found to -contain
tyrosinase, a more specific test was needed for lipase activity.

COLLABORATIVE STUDY OF THE SWEEP CO-DISTILLATION CLEANUP
FOR CHLORINATED PESTICIDE RESIDUES IN EDIBLE FATS AND OILS,
Bernadette Malone and A. Burke (Div. of Pest.,, FDA, Wash.,
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D.C. 20204). J. Adssoe. Offic. Anal. Chem. 52(4), 790-98
(1969). A collaborative study was made of the sweep eco-
distillation cleanup method for multiple residues of chlorinated
pesticides in edible fats and oils with determination by electron
capture GLC using a column of 15% QF-1/109 DC-200 on
80-100 Gas Chrom Q. Heptachlor epoxide, p,p’-DDE, dieldrin,
p,p-TDE, and p,p”-DDT were added at two levels to butterfat
and soybean oil. Mean recoveries of pesticides ranged from
86.0 to 102.19% in soybean oil and 86.4 to 98.8% in butter.

NOTE ON THE SEPARATION AND BAKING PROPERTIES OF POLAR
AND NONPOLAR WHEAT FLOUR LIPIDS. J. (. Ponte, Jr. and
V. A. DeStefanis (Res. Labs., I II Continental Baking Co.,
Rye, N.Y.). Cereal Chem. 46(3), 325-30 (1969). A procedure
is given for fractionating lipid mixtures into polar and non-
polar components which does mnot have the disadvantages
of T.L.C,, C.C.D. or column chromatography. It consists of
adsorption of the lipid mixture onto activated silica gel
followed with selective elution by appropriate solvents. It
was found by applying this method, polar lipids increase loaf
volumes, whereas nonpolar lipids have the opposite effect.

FATTY ACID COMPOSITION OF COCOA BUTTER OIL BY UREA FRAC-
TIONATION AND PROGRAMMED TEMPERATURE GAS CHROMATOGRA-
pHY. J. L. Iverson, P. G. Harrill, and R. W. Weik (Div. of
Food Chem. and Tech., FDA, Wasgh., D.C. 20204). J. Assoc.
Offic. Anal. Chem. 52(4), 685-88 (1969). The proposed urea
fractionation procedure concentrates esters with similar GLC
retention times in separate fractioms. GLC peaks of esters
present in cocoa butter oil in trace amounts (0.001-0.1%),
whiech are normally hidden under major peaks, ean then be
detected. By modified programmed temperature GLC tech-
niques, it is possible to deteet the short and long chain length
fatty acids presemt in cocoa butter oil. The odd and even
chain length saturated acids from Ci to Ces, mono-unsaturates
Cis to Coi, branched acids Cis to Cu, and linoleic and linolenic
acids were detected.

THE DETERMINATION OF COMPOUNDS BY USE OF CHROMATOGRA-
PHY ON THIN-LAYER CHROMATOSTRIPS. I. R. Shimi and G. M.
Imam (Bioehem. Dept., Faculty of Secience, Ain Shams Univ.,
Cairo). Analyst 94, 62-7 (1969). A technique is described
for the quantitative analysis of organic ecompounds by chro-
matography on narrow strips of glass plate bhearing a thin
layer of adsorbent. A relationship between the length, L,
of the zone occupied by a eompound, the weight, C, of com-
pound applied and the distance, D, travelled by the developing
solvent, namely, L. =K log C log D (where K is a constant),
has been found to hold under specified conditions and ean be
used to determine organie compounds alone or in admixture.
The compounds examined ineluded ecarboxyliec acids, amino
acids, sugars, and the 24-dinitrophenylhydrazones of ketonie
and aldehydie compounds.

GAS-LIQUID CHROMATOGRAPHIC ANALYSIS OF FREE LONG-CHAIN
ALDEHYDES. R. Wood and R. D. Harlow (Med. Div.,, Oak
Ridge Assoe. Univ., Inc., Oak Ridge, Tenn.). J. Lipid Res.
10, 463-464 (1969). Quantitative results are reported for
gas-liquid chromatography of mixtures of free tetra-, hexa-,
and octadecanals and cis-9-octadecenal on polar and nonpolar
liquid phases. Stability of the fatty aldehydes during chro-
matographic analysis and up to 1 year of storage appears
to be related to the solvent (carbon disulfide) used. Analysis
of the free aldehydes by gas-liquid chromatography eliminates
the disadvantages associated with the preparation and analysis
of derivatives for this lipid elass.

QUANTITATIVE ANALYSIS AND COMPARISON OF THE PHYSICAL
PROPERTIES OF O-ALKYL AND S-ALKYL MONOETHERS OF GLYCEROL.
R. Wood, C. Piantadosi and F. Snyder (Med. Div., Oak Ridge
Assoe. Univ.,, Oak Ridge, Tenn.). J. Lipid Res. 10, 370-373
(1969). A homologous series (Ci, Ciz, Cu, Ci, Cis) of syn-
thetiec O-alkyl and S-alkyl ethers of glycerol was analyzed by
gas-liquid chromatography (GLC) and thin-layer chroma-
tography (TLC), and examined by IR and n.m.r. spectroscopy ;
the physical properties of the O-alkyl and S-alkyl ethers were
compared. Isopropylidene derivatives of the glycerol ethers
and thioethers were quantitatively analyzed by GLC on polar
and nonpolar liquid phases. On a medium polar liquid phase
(ethylene glycol suceinate), mixtures of the O-alkyl and
S-alkyl ethers were completely resolved. Isopropylidene de-
rivatives of glycerol ethers and of thioethers could be separated
as classes (though mnot into individual homologues) by TLC.
O-hexadecyl and S-hexadecyl ethers of glycerol are easily
distinguished by IR and n.m.r. spectroscopy.
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SPHINGOLIPIDS IN BEAN LEAVES. H. E. Carter and J. L. Koob
(Div. of Biochem., Dept. of Chem. and Chem. Eng., U. of
Illinois, Urbana, IIL). J. Lipid Res. 10, 363-369 (1969).
Phytoglyeolipid has been isolated for the first time from
plant leaves {(Phascolus vulgaris). The purified produet (al-
most identical with the phytoglycolipid isolated from flax
seed) was a ceramide attached through phosphate diester
linkage to an oligosaccharide, which consisted of the usual
trisaccharide unit (inositol, hexuronic aecid, hexosamine) to
whiech were attached mannose, galactose and arabinose. The
major fatty acids were the saturated 2-hydroxy Cs, Ce, and
Cse acids; the major long-chain bases were dehydrophyto-
sphingosine (D-ribo-1,3,4-trihydroxy-2-amino-8-trans-octadecene)
(539% ) and phytosphingosine (D-ribo-1,3,4-trihydroxy-2-amino-
octadecane) (329%). A ceramide and a cerebroside were also
isolated. In the ceramide the major fatty acids and the
major long-chain bases were the same as in the phytoglycolipid.
In the ecerebroside, the fatty acid ecomposition was similar
to that in the ceramide and phytoglyeolipid, but the long-
chain bases consisted of dehydrophytosphingosine and phyto-
sphingosine (7:1) with a substantial amount of unidentified
long-chain base. The sugar component was glucose.

COUNTERCURRENT DISTRIBUTION OF INOSITOL LIPIDS OF PLANT
sEEps. H. E. Carter and A. Kigie (Div. of Biochem., Dept.
of Chem. and Chem. Eng., U. of Ulinois, Urbana, I11. 61801).
J. Lipid Res. 10, 356-362 (1969). The inositol lipids of plant
seeds congist of phosphatidyl inositol, the phytoglycolipids
and a previously uncharacterized eeramide-phosphate-poly-
saccharide. These three species have been separated from
each other and from the common glycerophosphatides by a
series of simple countercurrent distributions, first as the
naturally oceurring Ca-Mg salts and subsequently in the Na
salt form, The new eeramide-phosphate-polysaccharide is
present in each of the four plant phosphatides examined
(eorn, soybean, flax, safflower). It is devoid of glueosamine
but eontains the other carbohydrate ecomponents commonly
found in the phytoglycolipids. The basic structural unit of
the new glycolipid consists of a ceramide-phosphate-inositol-
hexuronic acid moiety to which the other sugars (galactose,
mannose, arabinose) are attached. Flax ceramide-phosphate-
polysaccharide has fucose in addition to the other sugars.

NEW SIALIC ACID-CONTAINING SULFOLIPID: “UNGULIC ACID.
E. Leikola, E. Nieminen and Amnna-Maija Teppo (Dept. of
Pharmacy, Univ. of Helsinki, Helsinki, Finland). J. Lipid Res.
10, 440-4 (1969). Human epidermis, hair, nails and kidney
as well as bovine and horses’ hooves were found to contain
a lipid fraction which on thin-layer chromatography migrated
slightly ahead of the cerebroside sulfate esters and gave the
color reaction specific for sialic aeid. This fraction was
isolated from horse hoof, in which it constituted nearly half
of the total lipids. The purified fraction contained sulfur,
but no phosphorus. The IR spectrum revealed the presence
of a sulfate group, which was also determined by the benzidine
method. Thin-layer and gas-liquid chromatography of the
products of acid hydrolysis revealed the presence of sphingo-
sine, galactose, galactosamine and sialic acid. Fatty aeid
analysis showed that steariec acid was the major component,
with minor amount of palmitic and arachidic acids. The
fraction isolated contained ceramide, sialic aeid, galactose,
galactosamine and sulfate in equimolar amounts. We con-
clude that the new lipid is a ganglioside sulfate, which we
have called “ungulic acid”’ because it was first separated
and identified from a horse’s hoof (Latin, ungula).

DRY-COLUMN CHROMATOGRAPHIC ISOLATION OF TFATTY ACID
ESTERS OF PHORBOL FROM CROTON OIL. P. R. Ocken (Dept. of
Biochem., New Jersey College of Med. & Dentistry, Jersey
City, New Jersey). J. Lipid Res. 10, 460-2 (1969). The
family of mixed fatty acid esters of 4,9,12,13,20-pentahy-
droxytiglia-1,6-dien-3-one (phorbol) has been isolated from
croton oil by column chromatography on silica gel and prep-
arative dry-column chromatography on silica gel HF'/254
packed in a cellophane membrane. The tumor-promoting agents
are obtained rapidly and with minimum difficulty.
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SIMPLE SCRAPER FOR THIN-LAYER CHROMATOGRAMS. 8.
Bjorkernd (Depts. of Histology and Med. I, Univ. of Gothen-
burg, 400 33 Gothenburg, Sweden). J. Lipid Res. 10, 459-
460 (1969). A simple scraper is deseribed for rapid and
quantitative transfer of zones on thin-layer chromatograms
to liquid secintillation counting vials.

SEPARATION OF NEUTRAL LIPIDS OF SHARK LIVER BY “DRY-
COLUMN" CHROMATOGRAPHY. Adria C. Casey (New England
Inst. for Med. Res., Ridgefield, Conn.). J. Lipid Res. 10,
456-9 (1969). “Dry-column” chromatography in mixed sol-
vents has been successfully used to separate gram quantities
of neutral lipids from shark liver oil into simpler fractions.

EFFECT OF HEATING ON LONG-TERM PHYSIOLOGICAL RESPONSE
OF DIFFERENT EDIBLE FATS. RESULTS WITH SECOND AND THIRD
GENERATION ANIMALS. P. Ramel, M. Th., Lanteaume, A. M.
LeClere, P. Auliac and J. Rannaud (Lab. du Service central
d’Etudes et Realisations des Subsistences, Paris). Rev. Franc.
Corps Gras 16, 411-419 (1969). Groups of male and female
Wistar rats were fed a standard diet, eontaining 5% lipid,
supplemented with 209% of different oils—corn germ, grape-
seed, peanut, and palm. Both fresh oil or oil heated in air
tor eight days at 200C were fed. Growth and reproduction
were followed for three successive generations. After the
animals were sacrificed, blood, liver and depot lipids were
analyzed. Liver vitamin A econtent was also determined.
Throughout the course of the study, no unusual mortality,
organic lesiong or metabolic troubles were observed. Some
reproductive difficulties oceurred in all animals, but these
resulted from an inereased vitamin requirement caused by
prolonged feeding of the high fat diet.

NON-VOLATILE COMPOUNDS FORMED DURING FRYING. ParT I,
RB. Guillaumin (Labs. de Paris—ITERG). Rev. Franc. Corps
Gras 16, 119-124 (1969). Reecent research work is reviewed
on the non-volatile fraction in used frying fats. The subjeets
covered here include the nature and mechanisms of formation
of thermal and oxidative polymers.

Parr IL. Ibid., 189-204. The formation of cyclic monomers
in oils subjected to high temperatures is considered first. Then
the different physical and chemical methods used for frae-
tionating and characterizing the mnon-volatile decomposition
products are covered in detail. Although this review is very
thorough, the author points out that knowledge of all the
chemical reactions involved is still quite limited.

STUDY OF THE AUTOXIDATION OF LINOLENIC ACID AT 20 AND
40C. M. Loury and M. Forney (Inst. des Corps Gras, Paris).
Rev. Frane. Corps Gras 16, 167-183 (1969). Linolenic acid
was prepared in 859% purity from linseed oil. It was
autoxidized at 20C for one month; then at 40C for 11 weeks.
Both the volatile and non-volatile products of autoxidation
were analyzed in order to determine the method of degrada-
tion of the linolenic acid chain. The volatile products were
subdivided into gases (CO. and water), water soluble com-
pounds (aeids) and organic compounds. Characterization
of the mnon-volatile products was subdivided into studies of
the peroxides, changes in UV speectra, alterations of double
bonds, free and combined carboxyl groups and formation of
oxymonomers and oxypolymers. Formation of most of these
compounds ecan be explained by Farmer's mechanism of
autoxidation supplemented by the authors’ hypothesis relating
to the systematic degradation of fatty chains by a recurrent
peroxidation reaction. Relatively little study of the formation
of oxypolymers has been done, but it appears that the
dienophile role played by oxygen is essential for their
formation.

STUDY OF OILS FROM JATROPHA CURCAS. 8. N, Kaley, D.
Bhattacharyya and A. Saha (Dept. of Appl. Chem., Calcutta
Univ., Calcutta. 9, India). Ind. Chim. Belge 34(4), 301-302
(1969). Physical and chemical properties of the oil from
the seeds of Jatropha curcas of the Euphorbiaceae family
(also known as Chandrajati) were determined. Following
petroleum ether extraction of the seeds, the fatty acid com-
position of the oil was determined by a combination of UV
analysis following alkali isomerization, lead salt precipitation
of saturated acids, iodine value and saponification equivalent
teehniques. Oleic acid coneentration was caleulated. Separa-
tion of triglycerides was ecarried out on thin layers of
Kieselguhr and of silica gel-silver nitrate. Development and
visnalization of the plates was by standard techniques. This
light yellow oil had a specific gravity (35C) of 0.9081 and a
refractive index (40C) of 1.4655. Chemical properties were:

(Continued on page 564A)

J. AM. OmL CHEMISTS S0¢., OCTOBER 1969 (VoL. 46)



ABSTRACTS: FATS AND OILS
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acid value—9.4, sap. value—197.1, sap. equiv.—284.6, Wijs
1.V.—95.8, ungap. matter—0.2%, Reichert-Meissel value—5.5,
Reichert-Polenske value—0.1 and Kirschner value—~0.3. The
fatty acid composition follows: palmitiec—11.9%, stearic—
6.2%, oleie—50.99% and linoleic—31.09%. Triglyceride analysis
indicated that one of the GUs types was triolein. Evidence
for a total of five component glycerides was found.

DETERMINATIONS OF KINETIC MODELS AND PRECISE PARAMETER
ESTIMATION IN HETEROGENEOUS CATALYSIS. G. F. Froment
(Rijksuniversiteit Ghent, Ghent, Belgium). Ind. Chim. Belge
34(2), 93-101 (1969). The purpose of this theoretical dis-
cussion is to foecus attention on the two fundamental steps
involved in establishing a cogent rate equation for hetero-
geneous catalysis, namely: 1) the choice of the kinetic model
itself, 4.e.,, the form of the rate equation, and 2) evaluation
of the parameters of the model by fitting it to experimental
data by some regression technique. Consideration is also given
to the type of experimental design leading to an optimal
evaluation of the parameters by a limited number of ex-
periments. (In English)

DOUBLE IRRADIATIONS IN NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY. (ParT I). E. G. Derouane (Inst. de Chimie,
Liége, Belgium). Ind. Chim. Belge 34(2), 103-113 (1969).
Different methods of double irradiation are presented from
a semiquantitative point of view. Applications of the method
are also examined. The bibliography is limited to the prin-
cipal articles published on this subjeet, i.e., to those which
are the most representative of the theory and applications
of the double resonance technique.

FORMATION OF FREE ACIDS IN CRUDE FATS AND OILS DURING
STORAGE. M. Naudet and S. Biasini (Liab. Nat. des Matiéres
Grasses, ITERG, Faculte des Sciences, Marseille). Rev.
Franc. Corps Gras 16, 185-187 (1969). Crude peanut, rape-
seed and coconut oils and tallow were stored in loosely
covered containers at 20C. Some of the samples of vegetable
oils were degummed, some were stored dry and some had
2.5% water added. Some of the tallow samples were stored
dry, some had 2.5% water added, and some had 5% of
cracklings or chopped adipose tissue added. The change in
acidity with time was followed. Acids are formed only in
the presence of water and organic matter, probably by
enzymatie processes. The reaetion oceurs non-specifically,
and eonsiderable amounts of glyeerol are formed.

1969 SYMPOSIUM ON MARGARINE SPONSORED BY ITERG. R.
Franeois (Director-General, Inst. des Corps Gras). Rev.
Frane Corps Gras 16, 387-394 (1969). This review contains
summaries of eighteen papers presented during the six sessions
of the symposium. Diseussed in detail are various problems
of the industry relating to raw materials (oils, fats), tech-
nology, packaging, storage and distribution; and to the dif-
ferent methods used for quality control (physieal, chemical,
bacteriological and rheological tests). Dietary and nutritional
aspects are diseussed in terms of flavor and palatability
and of the relation of chemical structure of the fats and
other additives to physiological response. Special attention
is given to margarines based on medium chain triglycerides.
Legislation on margarine is reviewed.

DEVELOPMENT AND OUTLOOK FOR MARGARINE PRODUCTION IN
FRANCE, IN THE E.E.C. AND IN THE WORLD. P. Carriere.
Bev. Franc. Corps Gras 16, 395-401 (1969). In the period
1961 through 1968, margarine production inereased 119, in
developed countries, 25% in the U.S.8.R. and Eastern Europe,
and 65% in underdeveloped countries. Similar inecreases are
expected between 1968 and 1975. Various faetors affecting
the increases are discussed. In the E.E.C. particularly,
political factors sometimes have great influence. Considering
economie, commercial, nutritional and social factors, the future
outlook for margarine is encouraging.

MARGARINE ADDITIVES: PRESERVATIVES, ANTIOXIDANTS, VITA-
MINS, FLAVORS, COLORS AND OTHER SUBSTANCES. J. P. Osten-
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dorf (Centre Gustatif, Naarden, Holland). Rev. Franc. Corps
Gras 16, 403-410 (1969). Additives, other than emulsifiers,
which are used to improve the physieal, nutritional or organ-
oleptie properties of margarine are listed and disenssed
briefly. Margarine lJegislation in Europe and in the United
States relating to additives is tabulated. New legislation in
the E.E.C. is expected to liberalize the regulations considerably.

a-SPINASTEROL, a-SPINASTERYL ACETATE AND SOME HIGHER
FATTY ACIDS FROM THE PETROLEUM ETHER EXTRACT OF THE
ROOT OF HHOMONOIA RIPARIA. S. P. Tandon, K. P. Tiwari and
A. P. Gupta (Dept. of Chem., Univ. of Allahabad, Allahabad,
India). Indian Oil Soap J. 34, 179-183 (1969). a«-Spinasteryl
acetate was isolated as the precipitate from the low tem-
perature erystallization of the petroleum ether extract of
the root of Homonoia riparia. The precipitate analyzed as
follows: yield 3%, a yellow fat, saponification value 208.2,
iodine value 27.8, acid value 5.1 and unsaponifiable matter
0.36%. The fatty aecid composition of the fat was myristic
12.99%, palmitic 26.6%, stearic 23.5% and oleic 33.6%. The
unsaponifiable matter contained «-spinasterol.

e Fatty Acid Derivatives

SYNTHESIS AND DESULFURIZATION—DECARBOXYLATION OF (YCLIC
THIONOCARBONATES OF GLYCEROL 1-ETHERS. S. Ramachandran,
R. V. Panganamala, & D. G. Cornwell (Dept. of Physiolog.
Chem., The Ohio State Univ., Columbus, Ohio). J. Lipid
Res. 10, 465-467 (1969). A method is described for the
synthegis of eyelic thionoearbonates of 1-O-alkyl glyeerols in
quantitative yield. These derivatives of glycerol ethers can
be quantitated by UV absorbance, analyzed by gas-liquid
chromatography or quantitatively converted to allyl alkyl
ethers for gas-chromatographiec analysis.

RECENT ADVANCES IN SOME ASPECTS OF HIGH PRESSURE CHEM-
1sTrRY. S. K. Bhattacharyya (Dept. of Chem., Indian Inst.
of Tech., Kharagpur, India). J. Indian Chem. Soc. 45, 115—
79 (1968). This review deals with two aspects of high
pressure chemistry. The first section deals with the catalytic
syntheses of carboxylie acids and esters from carbon monoxide
in the presence of nickel, cobalt and iron catalysts. The final
portion ineludes the kinetics and mechanism of a few acid-
eatalyzed liquid phase hydration of unsaturated organie com-
pounds and hydrolysis of lactones. Pressures involved range
from 50-6000 atmospheres and temperature from 100-350C.

PREPARATION OF ACETOGLYCERIDES AND TRIGLYCERIDES——SIMPLE
AND MIXED—WITH TWO RADICALS OF THE SAME Acmp. I. G.
De Kuck, R. A. Maechi and F. Crespo. Rev. Argent. Grasas
Aceites 10 27-31 (1968). The acetoglycerides are prepared
by reaction of 1,2-acetone-glycerol with methyl esters of fatty
acids and acetylation of this intermediate with acetic acid and
anhydride in presence of a mineral or sulphonic acid catalyst.
The triglycerides are similarly prepared using fatty acids in
place of the acetylation mixture. Products are purified by
washing, vaeuum distillation, decolorisation, etc. (World Sur-
face Coatings Abs. No. 324)

THERMAL POLYMERS OF MONOGLYCERIDES AND THEIR ACETONISED
AND ACETYLATED DERIVATIVES. R, Macechi, I. G. De Kueck and
F. Crespo. Rev. Argent. Grasas Aceites 10, 32-36 (1968).
Esters of 1,2-acetoneglycerol with a-elaeostearic aeid have been
polymerised in an inert atmosphere at 250C. The polymers
were then hydrolysed at 50C to give the monoglyceride poly-
mers. Alternatively they were acetylated with acetic aeid and
anhydride (H.PO: catalyst) to form aecetylated monoglyceride
polymers. The monoglyceride polymers have possible applica-
tion as emulsifiers and the acetylated polymers as plasticisers.
(World Surface Coatings Abs. No. 324)

NEwW ACTIVE SOLVENTS. I. R. Morosov et al. Lakokras. Mat.
1968, No. 5, 89. The reaction of isobutancl with variocus
fractions of synthetie fatty acids provided active solvents
whose performance and physico-chemical echaracteristics have
been elueidated. (World Surface Coatings Abs. No. 324)

. Biochemistry and Nutrition

PHOSPHORUS DETERMINATION IN PHOSPHOGLYCERIDES FROM
THIN-LAYER CHROMATOGRAMS. A. F. Rosenthal and 8. C.-H.
Han (Dept. of Laboratories, The Long Island Jewish Hosp.
New Hyde Park, N.Y.,, N.Y. 11040). J. Lipid Res. 10,
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243-5 (1969). Phosphoglyceride phosphorus is readily deter-
mined directly on silica gel removed from thin-layer echro-
matograms, without elution, by a nondigestive procedure with
a sulfuric-periodic acid reagent. The method is specific for
hydrolyzable phosphoglyceride containing two aeid-hydrolyzable
groups. Cardiolipin reacts only partially, while sphingomyelin,
diether leeithin and phosphonate ecephalin fail completely to
react.

INFLUENCE oF PH OF THE MEDIUM ON FREE FATTY ACID
UTILIZATION BY ISOLATED MAMMALIAN CELLS. A. A. Speetor
(Depts. of Med. and Biochem., College of Med., Univ. of
Iowa, Iowa City, Iowa 52240). J. Lipid Res. 10, 207-15
(1969). Studies with Ehrlich ascites tumor cells showed that
small decreases in the pH of the incubation medium from
7.4 increase the magnitude of incorporation of free fatty
acid (FFA) into the cells from an albumin solution. A
similar effect occurred when rabbit erythrocytes, rat heart
slices or rat liver slices were incubated with FFA-bovine
albumin solutions and when tumor cells were incubated with
FFA in media containing human albumin, pB-lactoglobulin
or rat plasma. The effect was not seen when the medium
contained no protein. When the pH of the albumin-containing
medium was lowered from 7.4 to 6.6, oxidation of FFA to
CQO: by the tumor cells inereased, esterification of the FFA
(mostly into phospholipids and triglyeerides) increased, and
less esterified radioaective fatty acid was depleted from the
cells. Hence, more fatty acid accumulated in the cells in
more acid media. These findings suggest that small changes
in intracellular pH might regulate FFA utilization and lipid
accumulation in mammalian tissues.

ABSORPTION AND LYMPHATIC TRANSPORT OF CHOLESTEROL AND
SITOSTEROL IN THE RAT. (. Sylven and B. Borgstrom (Div.
of Physiol. Chem., Chem. Center, Univ. of Lund, Lund,
Sweden). J. Lipid Res. 10, 179-182 (1969). Sitosterol-22,23-°"H
in different combinations with eholesterol-4-*C, dissolved im
0.8 ml of triolein, was fed to rats with lymph fistulae. Feed-
ing 1.5, 50, or 100 umoles of sitosterol resulted in a transfer
to the lymph in 24 hr of 3-69% of the sitosterol, largely
independent of the dose fed. The total amount of sitosterol
transferred to the lymph was therefore almost linearly related
to the dose fed. About 309 of a tracer dose of cholesterol
4-*C fed together with the sitosterol was transferred to the
lymph in 24 hr. When a total of 50 pmoles of sterol, eon-
taining cholesterol-*C and sitosterol-’H in the proportions
1:3, 1:1, and 3:1, was similarly fed, we found that sitosterol
had no significant effect on the lymphatic transport of the
simultaneously fed cholestercl. The ratio of *H to ™C in the
lymph was between 0.1 and 0.2 (the ratio in each fed mixture
being taken as 1.0). The ratio was constant during the
absorption period and independent of the ratio of sterols in
the fed sterol mixture. Thus the same percentage of each
sterol was always absorbed, and the sterols exerted mo mutual
interference in each others’ absorption.

PHOSPHOLIPID METABOLISM DURING BACTERIAL GROWTH. D. C.
White and A. N. Tucker (Dept. of Biochem., Univ. of
Kentucky Med. Center, Lexington, Ky, 40506). J. Lipid Res.
10, 220-233 (1969). Haemophilus parainfluenzae incorporates
glyeerol and phosphate into the membrane phospholipids
without lag during logarithmic growth. In phosphatidyl
glycerol (PG), the phosphate and unacylated glycerol moieties
turn over and incorporate radioactivity mueh more rapidly
than does the diacylated glycerol. At least half the radio-
activity is lost from the phosphate and unacylated glyecerol
in about one doubling. The total fatty acids turn over slightly
faster than the diacyl glyeerol. In phosphatidyl ethanolamine
(PE), which is the major lipid of the bacterium, ethanol-
amine and phosphate turn over and inecorporate radioactivity
at least half as fast as the phosphate in PG. The glycerol
of PE did not turn over in 4 bacterial doublings. In phos-
phatidie acid the glycerol turns over at one-third the rate
of phosphate turnover. By means of a modified method for
the quantitative recovery of 1,3-glycerol diphosphate from
cardiolipin, the phosphates and middle glycerol of eardiolipin
were shown to turn over more rapidly than the acylated
glycerols during bacterial growth. There is no randomization
of the radioactivity in the 1- and 3-positions of the glycerol
in the course of one doubling.

THE INTERACTION OF CHOLESTEROL ABSORPTION AND CHO-
LESTEROL SYNTHESIS IN MAN. S. M. Grundy, E. H. Ahrens,
Jr. and Jean Davignon (Rockefeller Univ.,, New York 10021).
J. Lipid Res. 10, 304-315 (1969). Feeding large amounts
of cholestercl to the normocholesteremie patient eaused an
expansion of body pools by as much as 20 g before the
amount of cholesterol re-excreted as fecal neutral steroids
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each day came into balance with the cholesterol absorbed from
the diet. There was mno detectable decrease in total body
synthesis of cholesterol nor any inerease in econversion of
cholesterol into bile acids. However, feedback control of
cholesterol synthesis was demonstrable when large quantities
of plant sterols were fed: in the hypercholesteremic patients
thus studied, the absorption of both endogenous and exogenous
cholesterol was then greatly reduced, and a compensatory in-
crease in synthesis oceurred. Thus, the plant sterol experi-
ments, but mnot the cholesterol feeding experiment, demon-
strated that feedback control by dietary echolesterol does
ocecur in man. That feedback control by dietary cholesterol
is relatively unimportant in man seems to be due to the fact
that in the metabolic “steady state” the absorption mechanism
is essentially saturated by the large amounts of endogenous
cholesterol available for reabsorption.

FATTY LIVER PRODUCED BY DIETARY DEFICIENCIES: ITS PATHO-
GENESIS AND POTENTIATION BY ETHANOL. C. 8. Lieber, N.
Spritz and Leonore DeCarli (Cornell Medical Div., Bellevue
Hosp., New York, N.Y. 10016). J. Lipid Res. 10, 283-287
(1969). In a study of the pathogenesis of hepatic fat ac-
cumulation nnder experimental eonditions mimicking echronie
alcoholism, rats were fed a low-fat diet, deficient in amino
acids and echoline, containing either ethanol or isocalorie
amounts of carbohydrate. Dietary deficiencies alone produced
a moderately fatty liver after 24 days. The combination of
ethanol and dietary deficiencies resulted in enhanced lipid
accumulation, which was apparent after only 11 days. In an
investigation of the origin of hepatie triglyceride fatty acids,
the experiment was repeated after the adipose lipids had
been marked by the feeding of oils containing characteristic
fatty acids (linseed oil, eontaining linolenate, or coconut oil,
containing laurate and myristate). In all animals, the fatty
acid composition of the hepatic triglycerides differed markedly
from that of adipose tissue; it had a larger percentage of
endogenously synthesized fatty acids and a five times smaller
percentage of the marker fatty acids. In addition, ethanol
feeding resulted in a greater retention of the marker fatty
acids in the adipose tissue.

NEGLIGIBLE RELEASE OF CARDIOLIPIN DURING MILK SECRETION
BY THE RUMINANT. 8. Patton, L. F. Hood and J. S. Patton
(Div. of Food Science, Penn. State Univ., University Park,
Pa. 16802). J. Lipid Res. 10, 260-266 (1969). The presence
of cardiolipin (diphosphatidyl glycerol) in lactating mammary
tissue (cow and goat) was investigated. The tissue was
separated into subeellular fraetions by sedimentation; the
identities of the fractions were confirmed by electron micros-
copy. Polar lipids recovered from the fractions, the whole
tissues and milks were analyzed by two dimensional thin-
layer chromatography and the percentages of cardiolipin were
determined. The phospholipids of whole mammary tissue from
the cow and goat contain 3-5% ecardiolipin which is econ-
centrated largely, if mnot exclusively, in the mitochondria.
Although milk may on oeccasion have up to 19 ecardiolipin in
its phospholipids, some normal milks contain less than 0.15%.
Since tissue econtains 20-30 times the amount (mg/g) of
phospholipids in milk, the quantitative ratio of tissue to milk
cardiolipin is several hundred to one.

THE SYNTHESIS OF TRANS-S3-CAROTENE FROM RETINYL PHOS-
PHONATE BY THE MICHAELIS-ARBUZOV REACTION., J. Surmatis
and R. Thommen (Tech. Dev. Dept., Hoffmann-LaRoche Ine.,
Nutley, New Jersey). J. Organic Chem. 34, 559-60 (1969).
Retinyl phosphonate, which was synthesized for the first
time, was condensed with vitamin A aldehyde to afford S-
carotene in good yield.

RELATION OF FLAVOR DEVELOPMENT IN CHEDDAR CHEESE TO
CHEMICAL CHANGES IN THE FAT OF THE CHEESE. J. A. Ohren
and 8. L. Tuckey (Dept. of Food Sei., Univ. of Ill., Urbana
61801). J. Dairy Sci. 52, 598-607 (1969). Typical Cheddar
cheese flavor was found to be related to a balance of free
fatty acids and acetate. Experimental lots of cheese, which
had the finest flavor and highest score, had a econcentration
of free fatty acids plus acetate of 12 to 28 umoles per gram
of cheese solids after 180 days of aging or a ratio of free
fatty acids to acetic acid between 0.55 and 1.0. Gas-liquid
chromatography analysis showed that identical fatty aecids
were liberated in each lot of cheese. All even-numbered carbon
fatty acids from C, to Ci;s were found in each lot from the
first day of manufacture. Cheese eriticized as having rancid,
fruity, and fermented flavors had two to three times the
concentration of Ci, Cr and Cu fatty acids as did cheese of
fine flavor., Cheese made from skimmilk did not acquire ether

(Continued on page 574A)
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Cheddar flavor or body characteristics during ripening of six
or 12 months, Only Cheddar cheese containing 509 fat or
more in the dry matter developed a typieal flavor, whereas
cheese with less than 509 fat did not. As fat in the cheese
decreased, the concentration of fatty acids decreased, but the
acetate inereased so the ratio of free fatty acids to acetate
became undesirable, Typical flavor developed in cheese made
either from raw or from pasteurized whole milk, provided the
bacterial count of the milk was not abnormally high or low.
Greater concentration of free fatty acids developed during
ripening in cheese made from pasteurized milk, when the
total plate count was high in the raw milk, >10,000,000/ml,
than in cheese made from raw milk with a low bacterial
count, 1,000 to 5,000/ml.

STRUCTURE OF CELL WALL LIPOPOLYSACCHARIDE FROM SAL-
MONELLA TYPHIMURIUM. 1. LINKAGE BETWEEN O SIDE CHAINS
AND R core. H. Nikaido (Biochem. Res. Lab., Mass. General
Hosp., Boston, Mass. 02114). J. Biol. Chem. 244, 2835-2845
(1969). Lipopolysaccharide of wild type Salmonella typhi-
muriwm is believed to contain O side chains, whose reducing
terminal sugar, galactose, is linked to the R core. Two
oligosaccharides were isolated by periodate oxidation, NaBH.
reduction, and mild acid hydrolysis of such a lipopolys?,c-
charide. They were also isolated from the lipopolysaccharide
of a mutant synthesizing very short O side chains each con-
taining only one “repeat unit,” but not from that of a mutant
totally lacking O side chains. The degradation of a lipo-
polysaccharide, which was synthesized partially in wvitro .and
contained “C only in the reducing terminal galactose residue
of the O side chain, also resulted in the isolation of these two
oligosaceharides, labeled with *C. These results indicate that
the oligosaccharides were derived from the linkage region
between the O side chain and R eore. Moreover, one of the
oligosaccharides was identified as O-D-galactosyl-O-D-glucosyl-
(1->2)-glyceraldehyde; the other appeared to be a cyclic
acetal formed from the former oligosaccharide and glycerol.
These and other results show that the reducing termipal
galactose of O side chains is not linked to the nonreducing
terminal sugar of the R core, i.e., N-acetyl-D-glucosamine, but
to a glucose residue within the R core through a 1->4 linkage
if the sugars are in pyranose forms. This glucose in turn
is linked through a 12 linkage to a galactose residue in
the R core.

BIOSYNTHESIS AND STRUCTURE OF A NEW INTERMEDIATE BE-
TWEEN FARNESYL PYROPHOSPHATE AND SQUALENE. G. Popjak,
J. Edmond, K. Clifford and V. Williams (Shell Res. Ltd.,
Milstead Lab. of Chem. Enzymol. Sittingvourne, Kent, Eng.).
J. Biol. Chem. 244, 1897-1918 (1969). The intermediate be-
tween farnesyl pyrophosphate and squalene was synthesized in
milligram quantities with yeast subcellular particles from
farnesyl-“C-pyrophosphate and from farnesyl-1-*H.-*C-pyro-
phosphate. The °IL:“C ratio in the nmew squalene preeursor
was found to be identical with that in the farnesyl pyrophos-
phate, whereas the ratio in squalene was close to the expected
value of 0.75 relative to the ratio either in farnesyl pyro-
phosphate or in the precursor. The squalene precursor 1is
optically active and gives a normal optical (dextro)rotatory
dispersion curve. From nuclear magnetic resonance and mass
speetrometric studies, and from chemical degradation, it is
concluded that this squalene preeursor is the eyclic pyro-
phosphoryl ester of squalene-10,11-glyeol. The metabolism of
farnesyl pyrophosphate by the yeast subeellular particles
yields, in addition to the squalene precursor, free farnesol,
some nerolidol, farnesene, and also the cyeclic monophosphate
(phosphodiester) of squalene-10,11-glycol. The latter is not
converted into squalene with liver microsomes and NADPH.
The synthesis of the squalene preeursor from farnesyl pyro-
phosphate with liver microsomes could not be shown. In the
absence of NADPH, liver microsomes converted farnesyl
pyrophosphate quantitatively into farnesol, nerolidol and the
phosphodiester of squalene-10,11-glyeol, whiech is though to
arise by enzymic hydrolysis of the preeursor. A new method
for the preparation of erystalline farnesyl pyrophosphate and
for the purification of the sgualene preeursor is described.

EVIDENCE OF A §-OXIDATION PATHWAY FOR SATURATED FATTY
acips. P. 8. Dimick, N, J. Walker and 8. Patton (Lipids
Lab., Penn. State Univ., University Park, Pa. 16802). Biochem.
J. 111, 395-399 (1969). Specific radioactivities of milk tri-
glyceride fatty acids and - and &-hydroxy fatty acids were
measured after the intramammary infusion of acetate-1-*C o-
hydroxy-laurate-1-*C and laurate-1-“C as their sodium salts
into fed laetating goats. Net incorporations of the radioactive
tracer into the total milk lipids were comparable, being 16,
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17 and 219 of the label infused, respectively. The specific
radioactivities of the C.—Cs fatty acids after acetate-1-**C
infusion were lower than those of the Cw to Cu fatty acids.
After 8-hydroxy laurate-1-“C administration the milk triglye-
eride fatty acids were labelled and their specific radioactivities
were characterized by decreasing values with increasing chain
length of the fatty acids, implicating C. unit incorporation.
The v- and 8-hydroxy fatty acids isolated after laurate-1-“C
infusion were highly labelled and the milk triglyceride fatty
acids, other than laurate, exhibited a labelling pattern similar
to that of the fatty acids derived from the radioactive -
hydroxy fatty acid. Evidence is presented for the existence
of saturated fatty acid &-oxidation in the mammary gland,
in which the «- and &-hydroxy fatty acids are active
intermediates.

STUDIES ON THE «-OXIDATION OF PHYTANIC ACID BY RAT LIVER
MITOCHONDRIA. Su-Chen Tsai, J. Avigan and D. Steinberg
(Mol. Disease Braneh, National Heart Inst., Nat. Inst. of
Health, Bethesda, Md. 20014), J. Biol. Chem. 244, 2682-2692
(1969). Phytanie acid (3,7,11,15-tetramethylhexadecanoic
aeid) is oxidized to CO: in rat liver whole cell homogenates or
washed mitochondria supplemented with ATP, NAD*" and
NADPH. In the course of thig degradation, a-hydroxyphytanie,
pristanie, AZpristenie, and 4,8,12-trimethyltridecancic acids
are formed as intermediates; they have been identified by
gas-liquid chromatography or mass spectrometry. The proposed
mechanism of mammalian catabolism of phytanic acid in-
volves initial a-oxidation leading through a-hydroxyphytanic
acid to pristanic acid, and subsequent B-oxidations. The a-
oxidative process requires NADPH and O, the addition of
Fe*** ions greatly stimulates this reaction. Fe*™ and a number
of other heavy metal ions, as well as dipyridyl, lipoie acid,
CoA-SH and H:O. generated in situ strongly inhibit it, whereas
ascorbic acid, imidazole, aminopterin and folie acid have
little or no effect, The properties of the mammalian phytanic
acid-e-oxidizing enzyme are discussed and compared with
those of straight chain fatty acid-a-oxidizing systems in plants
and animals.

CONGENITAL LIPOPROTEIN LIPASE DEFICIENCY AND HYPERLIPEMIA
IN THE YOUNG PUPPY. D. Baum, A. I. Schweid, D. Porte, Jr.
and E. L, Bierman (Depts. of Ped., Pathol. and Med., Univ.
of Wash. School of Med., and Veterans Admin. Hosp., Seattle,
Wash. 98105). Proc. Soc. Exptl. Biol. Med. 131, 183-5 (1969).
A young puppy with hyperlipemia presumably associated with
lipoprotein lipase deficiency is reported. It appears that this
rare abnormality of lipid metabolism may oeeur in mammals
other than man,

HEPATIC ATP AND TRIGLYCERIDE LEVELS IN CHOLINE-DEFICIENT
RATS WITH AND WITHOUT DIETARY OROTIC ACID SUPPLEMENTA-
TION. J. B. Simon, R. Scheig and G. Klatskin (Dept. of
Internal Med., Yale Univ. School of Medicine, New Haven,
Conn.). J. Nuir. 98, 188-192 (1969). Hepatic ATP depletion
is probably important in the pathogenesis of the experimental
fatty livers produced by orotic acid and several other agents
that inhibit hepatic lipoprotein produection. Because choline
deficiency also impairs lipoprotein produection, we have in-
vestigated the role of ATP depletion in this condition. Rats
fed a choline-deficient diet for 5 days had no change in
hepatic ATP despite a 30-fold increase in triglycerides. Fur-
thermore, adenine sulfate, an ATP precursor, failed to in-
fluence the degree of lipid accumulation when added to the
diet. In contrast, adding 19 orotic acid to a choline-
supplemented diet for 5 days produced a 50% fall in ATP
along with a sevenfold increase in hepatic triglycerides, and
0.25% dietary adenine sulfate completely prevented both these
effects. A previously reported protective effect of orotic aeid
in choline deficiency was confirmed by the faet that choline-
deficient rats fed orotie acid had about 509 lower hepatic
triglyceride levels than those not given this agent. Despite
this, orotic acid lowered ATP in choline-deficient animals
equally as well as in choline-supplemented animals. These
results indicate that unlike the lipid aceumulation induced
by orvotic acid, the fatty liver of choline deficieney is not
related to hepatic ATP depletion. The paradoxical protective
effect of orotic acid in choline deficiency appears to be in-
dependent of its influence on ATP.

FATTY ACID SYNTHESIS IN HUMAN ADIPOSE TISSUE. E. Shrago,
T. Spennetta and E. Gordon. (Dept. of Med., Univ. of Wise.
Med. School,, Madison, Wisconsin 53706), J. Biol. Chem.
244, 2761-6 (1969). The concentration of enzymes required
for fatty acid synthesis was considerably less in extracts pre-
pared from human omental adipose tissue than from rat
epididymal fat. Overall rates of synthesis as measured by
the incorporation of radioactive precursors into fatty acids
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were also much lower in human adipose tissue. The most
striking difference was found with -ecitrate-1,5-*C, human
adipose tissue incorporating the compound at a rate less than
one-tenth that of rat epididymal fat. This finding was econ-
sistent with the virtual absence of the citrate cleavage enzyme
in human adipose tissue. By contrast, the activities of
pyruvate carboxylase and phosphoenolpyruvate carboxykinase,
two enzymes necessary for the synthesis of glyceride glycerol
from pyruvate, and the long chain fatty acid activating
enzyme (or enzymes) were essentially similar in both human
and rat adipose tissues. The results are consistent with the
hypothesis that synthesis de nove of fatty acids is not an
important physiological funetion of human adipose tissue.

THE STRUCTURE OF AN ACYLATED INOSITOL MANNOSIDE IN THE
LIPIDS OF PROPIONIC ACID BACTERIA. N, Shaw and F. Dinglinger
(Mierobiol. Chem. Res. Lab., Dept. of Organiec Chem., Univ.
of Newecastle upon Tyne, NE1 7RU). Biochem. J. 112, 769-75
(1969). Lipids were extracted from five strains of Propioni-
bacterium with ehloroform-methanol mixtures and fractionated
by chromatography on silicic acid. All five extracts contained
a glycolipid composed of fatty acids, inositol and mannose
in the molar proportions 2:1:1. Hydrolysis of the glycolipid
with alkali gave a mixture of fatty acids and O-a-D-manno-
pyranosyl- (1->2)-myoinositol. Analysis of the fatty acids by
G.L.C. showed that they were predominantly straight- and
branched-chain isomers of pentadecanoic acid and heptade-
canoic acid. The location and distribution of the fatty acid
residues in the molecule was established by periodate oxida-
tion studies and mass spectrometry. The structure of the
major glycolipid is 1-O-pentadecanoyl-2-O- (6-O-heptadecanoyl-
a-D-mannopyranosyl) myoinositol. The glyeolipids are located
in the membrane; the cell walls are devoid of lipid. Possible
functions of the glyeolipid are discussed.

A SHIFT IN THE OPTIMUM PH OF PHOSPHOLIPASE D PRODUCED
BY ACTIVATING LONG-CHAIN ANIONS. R. H. Quarles and R. M. C.
Dawson (Dept. of Biochem., Agr. Res. Council Inst. of
Animal Physiol., Babraham, Cambridge). Biochem. J. 112,
795-9 (1969). The activity of phospholipase D (phosphatidyl-
choline phosphatidohydrolase, EC 3.1.4.4) towards ultra-
sonically treated phosphatidylecholine or large phosphatidyl-
choline particles activated with ether was maximal near pH 5,
and there was little aetivity above pH 6. When the enzyme
was activated by the addition of phosphatidic aecid to large
phosphatidyleholine particles, the pH optimum was shifted
to pH 6.5 irrespective of the amount of activator added. When
the enzyme was activated with low concentrations of dodeecyl
sulphate the pH optimum was 5.5 with little activity above
pH 6. With higher concentrations of dodecyl sulphate the
pH-aectivity profile was shifted upwards towards a pH optimum
of 6.5-6.6, the magnitude of the shift depending on the
extent of the hydrolysis. The shifts in the pH-activity profiles
cannot be correlated with changes in the “surface pH” of
the substrate particles calculated from the measurement of
their ¢{-potentials (electrophoretic mobilities).

PROTECTION OF NEONATES AGAINST WHOLE-BODY RADIATION BY
THE ADMINISTRATION OF A SINGLE EMULSIFIED INJECTION OF A
LIPOPOLYSACCHARIDE DURING PREGNANCY. 8. Prigal (Dept. of
Med., New York Medical College, Flower-Fifth Ave. Hogpital,
N.Y.). Proc. Soc. Exzptl. Biol. Med. 131, 159-63 (1969).
A lipopolysaccharide (LPS) derived from E. coli was ad-
ministered to mice during gestation yielding neonates that
were highly resistant to lethal whole-body radiation. The
LPS was given as an emulsion in mineral oil: the slow release
from the emulsion eliminated the abortive and toxic effect
of the LPS and prolonged its effective action.

EFFECT OF INHIBITORS OF CHOLESTEROL SYNTHESIS ON RAT
LIVER UBIQUINONE. W. E. J. Phillips and R. L. Brien (Res.
Lab., Food and Drug Directorate, Dept. of National Health,
Ottawa, Ont.). J. Atheroscler. Res. 9, 113-119 (1969). Three
hypocholesterolemic agents that act in vivo by inhibition of
cholesterol synthesis were studied in regard to their effect
on liver ubiguinone and vitamin A levels. Benzmalacene,
SK and F No. 525A and AY9944 although modifying iso-
prenoid synthesis did not lower liver ubiquinones of the rat.
None of the inhibitors studied adversely affected vitamin A
metabolism as indicated by liver stores of the vitamin.

PRENATAL AND POSTNATAL MORTALITY OF OFFSPRING OF CYCLO-
PROPENOID FATTY ACID-FED RATS. A. Miller, E. Sheehan, and
M. Vavich (Depts. of Agricultural Biochem. and Food and
Nutr., Univ. of Ariz., Tucson, 85721). Proc. Soc. Exptl. Biol.
Med. 131, 61-6 (1969). Cyclopropenoid fatty acids fed to
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CHROMOTOGRAPHIC

APPARATUS FOR MODIFIED
AOCS NEUTRAL OlL
DETERMINATION
(Ca 9§-57)

Glenco is now manufacturing and stocking \ e |
for immediate delivery, the new chroma- e
tographic glassware required for Modified
AOCS Chromatographic Procedure for
Neutral Qil Determination (Ca 9f-57).
This modified procedure features auto-
matic transfer of weighed crude oil samples
onto the alumina columns by means of
the 20ml Velasco flask. |
A crude oil sample of approximately 5g l
is weighed in the Velasco flask to an ‘
accuracy of + 0.0002g. The extension | J
tube is attached and the flask positioned \ ,l

between the reservoir and column as -
illustrated, so that solvent completely l
washes known amount of sample onto
column. Effluent is collected in a tared i
250ml Soxhlet flask. Upon completion of t
column elution, contents of the Soxhlet
flask are evaporated and neutral oil con-
tent determined by weight differential.
This procedure and apparatus has been

utilized in collaborative studies by the %
AOCS Fats and Oils Subcommittee who [
has recommended to the Uniform Methods '
Committee that this method be offi-
cially adopted.

All parts of this apparatus are manufac-
tured to strict specifications contained in
JAOCS Volume 46, No. 5, May 1969,

ORDERING INFORMATION ]
No. 4155 Complete Apparatus  $58.50 o
Individual Parts ..Lﬁ]*
No. 4155-A Solvent Reservoir  $19.50 1
No. 4155-B Velasco Flask 16.00
No. 4155-C Extension Tube 3.00
No. 4155-D Weighing Base 3.50 v
No. 4155-E Chromatographic |
Columns 16.50 —

IN STOCK — for immediate delivery

GLENCO SCIENTIFIC, INC.

3121 WHITE OAK DRIVE — HOUSTON, TEXAS 77007

575A



ABSTRACTS: BIOCHEMISTRY AND NUTRITION

(Continued from page 575A)

female rats in the form of Sterculia foetida oil caused a de-
crease in mating behavior, fertility and fetal and newborn
viability. At the 3% level in the diet, S. foetida oil com-
pletely prevented reproduction. At the 2 and 1% levels, it
caused pre- and postpartum death of offspring. No terato-
logical effects were observed, but degenerative changes and
necrosis inconsistent with survival were seen in fetal and
newborn livers and kidneys. Hemorrhages into the lung
alveoli resulting in anoxia appeared to be the immediate
cause of postpartum death.

BRAIN LIPOYL DEHYDROGENASE., PURIFICATION, PROPERTIES AND
INHIBITORS. Sara A. Millard, Adrienne Kubose, and E. M.
Gal (Div. of Neurobiochem., Dept. of Psychiatry, College of
Med., Univ. of Iowa, Iowa City, Iowa 52240). J. Biol. Chem.
244, 2511-5 (1969). Lipoyl dehydrogenase (NADH:
lipoamide oxidoreductase, EC 1.6.4.3), highly purified from
pig brain, is similar in physieal and kinetie properties to the
enzyme from other mammalian sources. Lipoyl dehydrogenase
is markedly inhibited by pteridines, but its transhydrogenase
and diaphorase activities are unaffected. Mitochondrial keto
aeid oxidation is also inhibited by pteridines, although the
inhibition is only significant at 10° M pteridine.

TURNOVER RATES OF KETONE BODIES IN NORMAL, STARVED AND
ALLOXAN-DIABETIC RATS. Margaret W. Bates, H. A. Krebs
and D. H. Williamson (Med. Res. Council Unit for Res. in
Cell Metabolism, Dept. of Biochem., Univ. of Oxford). Bio-
chem. J. 110, 655-61 (1968). Rates of appearance and dis-
appearance of total ketone bodies were determined in normal,
starved and alloxan-diabetic rats by measuring specific radio-
activities and concentrations of blood acetoacetate and 3-
hydroxybutyrate at different times after injection of 3-
hydroxyl butyrate-*C. The mean rates of appearance were
1.7, 4.2 and 10.9 wmoles/min./100 g. body wt. respectively for
normal, starved and alloxan-diabetic rats. The rates of dis-
appearance were of the same order of magnitude as the
rates of appearance. There was a direet correlation between
the rates of appearance and disappearanece and the blood
concentrations of the ketone bodies. The results indicate that
in the rat inereased ketone-body production is paralleled by
incereased ketone-body utilization and that the raised ketone-
body concentration in the blood in starvation and alloxan-
diabetes is due to a slight imbalance between the rates of
production and utilization. The findings are discussed in
relation to the concept that ketone bodies can serve as fuels
of respiration when the supply of carbohydrale is limited.

STUDIES ON THE STEROLS AND STEROL ESTERS OF THE INTRA-
OELLULAR ORGANELLES OF MAIZE sHO00TS. R. J. Kemp and
E. I. Mercer (Dept. of Biochem. and Agr. Biochem., Univ.
College of Wales, Aberystwyth). Biochem. J. 110, 119-25
(1968). The composition of the esterified and unesterified
sterols of the mnuclear, chloroplastidic, mitochondrial and
microsomal fractions of 21-day-old maize shoots was examined.
The microsomal and mitochondrial fractions contain the bulk
of the sterols of the tissue. Omnly 1% of the sterol isolated
from all the organelles is esterified. The nuclear fraction
has the greatest proportion of esterified sterol and the micro-
somal fraction the least. 4-Demethyl sterols constitute the
bulk of both esterified and unesterified sterols in all organelle
fractions. Cholesterol is the major esterified 4-demethyl sterol
of the nuclear and chloroplastidic fraetions, but only the
nuclear fraction has an appreciable proportion of unesterified
cholesterol. Sterol esters of linolenic acid are more abundant
in the mitochondrial and microsomal fractions than in the
other two fractions.

BIOCHEMICAL EFFECTS OF THE HYPOGLYCAEMIC COMPOUND PENT-
4-ENOIC ACID AND RELATED NONHYPOGLYCAEMIC FTATTY ACIDS.
FATTY ACID OXIDATION., A. E., Senior, B. Robson and H. 8. A,
Sherratt (Dept. of Physiol.,, Med. School, Univ. of Newcastle
upon Tyne, NE1 7RU). Biochem. J. 110, 511-9 (1968). The
effects of the hypoglycaemic compound, pent-4-enoie aecid, and
of four strueturally related non-hypoglycaemic compounds
(pentanoie aeid pent-2-enoic acid, eyclopropaneearboxylic acid
and cyelobutanecarboxylic aeid), on the oxidation of saturated
fatty acids by rat liver mitochondria were determined. The
formation of *CQ. from palmitate-1-"*C was strongly inhibited
by 0.01 mM pent-4-enoic acid. The inhibition of oxygen up-
take was less than that of *CO. formation, presumably be-
cause fumarate was used as a sparker. The oxidation of
butyrate-1-*C, octanoate-1-*C, or laurate-1-*C was not strongly
inhibited by 0.01 mM pent-4-enoic acid. The other four non-
hypoglycaemic compounds did not inhibit the oxidation of
any saturated fatty acid when tested at 0.01 mM concentra-
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tion, though they all inhibited strongly at 10 mM. The
oxidation of myristate-1-#*C and stearate-1-“C but not of
(1-%C) vpalmitate-1-*C was about 50% carnitine-dependent
under the experimental eonditions used. There was a correla-
tion between the ability to inhibit long-chain fatty acid oxida-
tion and hypoglycaemic activity in this series of compounds.

THE MEMBRANE LIPIDS OF HALOBACTERIUM HALOBIUM. Carolyn
L. Marshall and A. D. Brown (Dept. of Mierobiol,, Univ. of
New South Wales, Kensington, Sydney, N. 8. W. 2033,
Australia). Biochem. J. 110, 441-8 (1968). The lipid con-
tent of the cell membrane of Halobacterium halobium in-
creased from about 159 to 21% during exponential growth
cycle. The mixture of membrane lipids from stationary-phase
organisms was similar to lipid mixtures from whole cells of
other halobacteria inasmuch as 809% of the lipid phosphorus
occurred in a diether analogue of phosphatidylglycerophos-
phate and an additional 7.5% occurred in the ether analogue
of phosphatidylglycerol. The lipid mixture was more complex
than those reported for other halophils, however, 12 com-
ponents being recognized in the acetone-insoluble fraction
and 17 in the acetone-soluble fraction.

THE CONTROL OF FATTY ACID AND TRIGLYCERIDE SYNTHESIS IN
RAT EPIDIDYMAL ADIPOSE TISSUE. ROLES OF COENZYME A
DERIVATIVES, CITRATE AND L-GLYCEROL 3-PHOSPHATE. R. M.
Denton and M. L. Halperin (Dept. of Biochem., Univ. of
Bristol). Biochem. J. 110, 27-38 (1968). An investigation was
made of some postulated mechanisms of control of fatty
acid and triglyceride synthesis in rat epididymal fat pads
incubated in witro. The rate of triglyeeride synthesis could
not be correlated with the concentrations of either Li-glycerol
3-phosphate or long-chain fatty acyl-CoA (measured as total
acid-insoluble CoA). Factor(s) other than the whole-tissue
concentrations of these recognized precursors appear to be
involved in the determination of the rate of triglyceride syn-
thesis. No relationship was found between the rate of fatty
acid synthesis and the whole-tissue concentrations of the
intermediates, citrate or acetyl-CoA, or with the two proposed
effectors of acetyl-CoA ecarboxylase, citrate (as activator) or
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Jong-chain fatty acyl-CoA (as inhibitor). The control of fatty
acid synthesis appears to reside in additional or alternative
factors.

LECITHIN AEROSOLS GENERATED ULTRASONICALLY ABOVE 25C.
E. Merrill, D. Graves, X. Smith (Dept. of Chem. Engineering,
Mass. Institute of Technology, Cambridge), D. Shannon and
H. Kazemi. Science 164, 1167-8 (1969). DL-Dipalmitoyl-a-
lecithin, suspended in 0.15-molar sodium echloride solution by
sonie cavitation at 20 kilohertz, can be aerosolized by an
800-kilohertz ultrasonic generator only at temperatures above
25C. The aerosol thus produced is exceptionally stable against
evaporation even at partiele radii of 0.1 to 0.6 micron; this
suggests applicability to the therapy of pulmonary disorders.

GLYCOSPHINGOLIPIDS WITH LEWIS BLOOD GROUP ACTIVITY: UP-
TAKE BY HUMAN ERYTHROCYTES. D. M. Marcus and L. E. Cass
(Dept. of Medicine, Albert Einstein College of Medicine,
Bronx 10461). Science 164, 553-554 (1969). The Lewis blood
group antigens of the human erythrocyte are acquired from
plasma and not synthesized in sitw. Although assumed pre-
viously to be glyeoproteins, the Lewis antigens in plasma are
glycosphingolipids which are taken up by the erythrocyte
membrane from lipoproteins or from aqueous dispersions.

EFFECT OF PHOSPHOLIPIDS ON PLATELET ELECTROPHORETIC
MoBILITY. J. R. Hampton and C. H. Bolton (Dept. of Regius
Professor of Medicine, Radcliffe Infirmary, Oxford, G.B.).
J. Atheroscler. Res. 9, 131-139 (1969). The effects of natural
and synthetic phospholipids on platelet electrophoretic mobility
have been studied. The only phospholipids to have consistent
effects were lecithin and lysolecithin. Lecithin decreased and
Iysolecithin increased posteontact mobility. Platelet sensitivity
to adenosine diphosphate was increased by lecithin only in
the presence of fresh plasma, whilst lysolecithin caused a
similar increase whether or not fresh plasma was present.
It was noted that the amounts of added phospholipid that
caused these changes were lower than those present in plasma.
The possible mechanism and significance of these changes,
and their relevance to the problem of arterial disease, are
discussed.

THE EFFECT OF LOW TEMPERATURES ON FATTY ACID BIOSYN-
THESIS IN PLANTS. P. Harris and A, T. James (Unilever
Res. Lab., Colworth House, Sharnbrook, Bedford). Biochem.
J. 112, 325-30 (1969). Of three systems, bulb tissue, plant
leaf tissue and intact green algal (Chiorelle vulgaris) ecells,
only the former shows an increase in rate of formation of
unsaturated fatty acids with decrease in temperature. In bulb
tissue the oxygen concentration is rate-limiting for synthesis
of unsaturated fatty acids at temperatures down to 10C.
At elevated oxygen concentrations the formation of unsaturated
fatty acids in bulb tissue inereases with temperature. The
failure of photosynthetic tissues to respond to either lower
temperatures or inereased oxygen concentrations in the pres-
ence of light is attributed to photosynthetic production of
excess of oxygen. This is supported by the fact that in the
dark a potentiating oxygen effect on the formation of un-
saturated fatty acids can be demonstrated. The HCOs ion
coneentration has a small effect on the formation of un-
saturated fatty acids. Elevated content of unsaturated acids
at lower temperatures in plants is attributed to increases in
oxygen concentration in solution.

ABOLITION OF MILIEU-INDUCED HYPERLIPEMIA IN THE RAT BY
ELECTROLYTIC LESION IN THE ANTERIOR HYPOTHALAMUS. M.
Friedman, S. Elek and 8. Byers (Harold Brunn Inst., Mount
Zion Hospital and Medieal Center, San Franeisco, Calif.).
Proc. Soc. Exptl. Biol. Med. 131, 288-93 (1969). An electro-
Iytie lesion placed in the anterior hypothalamus of rats fed
3 ml of cottonseed oil prevented the milieu-induced post-
prandial hyperlipemia usually observed in these animals. Thus
the average 6-hr postprandial plasma triglycerides of the
lesionnd rats was 40 mg/100 ml and that of the econtrols
wag U1 mg/100 ml. A similar lesion placed in the tuberal
area of the hypothalamus was not similarly effective.

EVIDENCE FOR THE PRESENCE OF SEVERAL LIPASES IN COW'S
M. W. K. Downey and P. Andrews (Nat. Inst. for Res.
in Dairying, Shinfield, Reading RG2 9 AT, Berks). Biochem. J.
112, 559-62 (1969). Skim milks containing sodium chloride
(0.75 M) were centrifuged at 80,000 g for 2 hr. and portions
of the supernatants were submitted to gel filtration on columns
of Sephadex G-200. Enzymes in the effluent fractions were
assayed titrimetrically for their hydrolytic activities towards
tributyrin, triolein and milk-fat emulsions, and triacetin solu-
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tion. Summation of the measurements gave ratios of activities
towards the various substrates similar to those of the original
gkim milks. Although only partial separation was obtained,
five enzymes appeared to be present. They showed some dif-
ferences in substrate specificity, but all appeared to be lipases
in that they hydrolysed the emulsified substrates more rapidly
than the dissolved triacetin.

IN VITRO INCORPORATION OF “(C LABELLED OLEIC ACID INTO
COMBINED LIPID BY FOAM CELLS ISOLATED FROM RABBIT ATHEROM-
ATOUS LESIONS. A, J. Day and R. XK. Tume (Dept. of
Physiol., Univ. of Melbourne, Parkville, Vietoria). J. Athero-
scler. Res. 9, 141-149 (1969). Foam cells obtained from
rabbit atheroselerotic lesions were incubated in vitro with
godium oleate-*C; the uptake of the fatty aeid and its sub-
sequent incorporation into other lipid fractions was deter-
mined. Most of the fatty acid taken up by the cells was
incorporated into phospholipid (predominantly phosphatidyl-
choline) and into cholesterol ester with lesser amounts into
triglyceride. The specific activity of the phospholipid-oleic
aeid was greater than that of the cholesterol ester-olete acid
indicating that the phospholipid had the greater fractional
turnover rate. The possible pathways for the synthesis of
phospholipid and cholesterol ester by these cells and the
significance of such synthesis in the pathogenesis of the
atherosclerotic lesion is discussed.

APPLICATION OF A NEW INTRAVENOUS FAT TOLERANCE TEST IN
THE STUDY OF HYPERTRIGLYCERIDAEMIA IN MAN. J. Boberg,
L. A. Carlson and D. Hallberg (Dept. of Geriatrics, Uppsala
Univ., Uppsala, Sweden). J. Atheroscler. Res. 9, 159-169
(1969). A new intravenous fat tolerance test was performed
in a group of younger and a group of older male normo-
lipidemic subjects, as well as in a group of male patients
with hyperlipoproteinaemia. In this tolerance test the dis-
appearance of an injected fat emulsion from blood was
characterized by 2 rate constants: Ki: that deseribes the
maximal removal rate and K. that measures the fractional
removal rate of the injected triglycerides. Ki did mot vary
with age or correlate with either Ks or the plasma triglyceride
level. K: was lower in the older than in the younger control
subjects. The older subjeets also had higher plasma tri-
glyceride values. K. was furthermore significantly lower in
the hyperlipidaemic patients than in the old control subjects;
all the former patients had K: values below the mean value
for the older control group. When all values for K, and
plasma triglyeerides were plotted against each other, K. was
found to deerease with inereasing concentration of triglye-
erides in a hyperbolic fashion. The clinical use of the intra-
venous fat tolerance test, the possible physiological basis of
K: and K. as well as the clinical implications of reduced
fat tolerance were briefly discussed.

GLYCERYLPHOSPHORYLCHOLINE DIESTERASE: INHIBITION BY
NUCLEOTIDES. J. Baldwin and W. Cornatzer (Guy and Bertha
Ireland Res. Lab., Dept. of Biochem., Univ. of North Dak.,
School of Med., Grand Forks, N. Dak.). Proc. Soc. Exptl. Biol.
Med. 121, 271-5 (1969). Glycerylphosphorylcholine diesterase
(glycerolphosphorylcholine glycero-phosphohydrolase, EC
3.1.4.2) from rat kidney was inhibited selectively by purine
triphosphate nucleotides and inorganic pyrophosphate. Clas-
sical competitive inhibition for all compounds tested was
observed. Of the purine nucleotides ATP, GTP and ITP
showed the greatest amount of inhibition, producing K, values
of approximately 1.5 mM. The purine diphosphates showed a
lesser degree of inhibition, producing K; values of approxi-
mately 20 mM and the corresponding purine monophosphates
gave very little inhibition, producing K: values of approxi-
mately 1256 mM. In the case of the pyrimidine nuecleotides,
both the cytidine and uridine triphosphates were mnot as
effective as the purine triphosphates. The K, values obtained
with the pyrimidine triphosphates were approximately seven
times greater than for the purine triphosphates. Inhibition
by ATP was found to be pH dependent in the range studied,
(pH 7.0-10.2) with the greatest amount of inhibition - ob-
served at pH 8.6. Michaelis-Menton kinetics were observed
with all of the nuecleotides studied. However, when considering
inorganiec pyrophosphate, sigmodial type kineties were ob-
served. Inorganiec phosphate was without effect on the di-
esterase; 5-AMP and cyclic AMP did not reverse ATP in-
hibition; MgCl: alleviated the inhibition produced by ATP.

LYSOSOMAL ENZYMES IN REGENERATING RAT LIVER. M. Klockars
and O. Wegelius (Univ. of Helsinki, Helsinki, Finland). Proc.
Soc. Exptl. Biol. Med. 131, 218-22 (1969). The conecentration
of the lysosomal enzymes, acid phosphatase, arylsulfatase B
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and B-glucuronidase, was determined in regenerating liver
1, 2, 3 and 10 days after partial hepatectomy. An obvious
increase in enzymatic activity was observed 2-3 days after
the operation, but the reactions of the different enzymes were
not parallel. It is concluded that the lysosomal organelle as
such does not participate in the initiation of the process of
cell division. The enzymatic activities seem to be at their
maximum at a point of time subsequent to mitotic division.
The present results argue in favor of the view that the
lysosomes play a part in a postmitotic autophagocytosis. It
is suggested that the lysosomal enzymes are involved in the
inhibition of the regeneration of the liver.

STUDIES ON THE EFFECT OF VITAMIN D ON CALCIUM ABSORPTION
AND TRANSPORT. (. Hashim and I. Clark (Inst. of Nutrition
Sciences and Departments of Biochem. and Orthopaedic
Surgery, Columbia Univ., New York, N.Y. 10032). Biochem.
J. 112, 275-83 (1969). Muecosal cells of the small intestine
obtained from rats deprived of vitamin D or given excessive
amounts of the vitamin acecumulated significantly more calecium
than did eells from control animals. Mucosal cells from
vitamin D-deficient rats released less calcium than did eells
from mormal or hypervitaminotic D animals. Studies n wvivo
showed that the transfer of *Ca from the intestine to the
blood was delayed in vitamin D deficieney, but was accelerated
in hypervitaminosis D. The findings support the thesis that
vitamin D is involved in the release of caleium rather than
in its uptake by muecosal cells. Further evidence is presented
suggesting that uptake of caleium by intestinal mucosal cells
at 0C is primarily passive, whereas at 38C uptake and release
are effected by an active process that depends on energy
derived from glycolytic aetivity.

PHOSPHOLIPID EXCHANGE REACTIONS WITHIN THE LIVER CELL,
W. G McMurray and R. M. C. Dawson (Dept. of Biochem.,
Agr, Res. Council, Inst. of Animal Physiol.,, Babraham, Cam-
bridge). Biochem. J. 112, 91-108 (1969). Isolated rat liver
mitochondria. do not synthesize labelled phosphatidylcholine
from CDP-(*C)choline or any phospholipid other than phos-
phatidic acid from phosphate-**P. The minimal labelling of
phosphatidyleholine and other phosphoglycerides can be attri-
buted to microsomal econtamination. However, when mito-
chondria and microsomes are incubated together with phos-
phate-**P, the phosphatidyleholine, phosphatidylinositol and
phosphatidylethanolamine of the reisolated mitochondria be-
come labelled, suggesting a transfer of phospholipids between
the two fraection.

INCORPORATION OF ORTHOPHOSPHATE-P INTO BRAIN-SLICE
PHOSPHOLIPIDS AND THEIR PRECURSORS. EFFECTS OF ELECTRICAL
STIMULATION., A. M. Pumphrey (Dept. of Biochem., Inst. of
Psych., De Crespigny Park, London S. E. 5). Biochem. J.
112, 61-70 (1969). The incorporation of phosphate-*P into
phospholipids was measured in slices cut from the pial sur-
face of guinea-pig cerebral cortex; incorporation into the
phosphorus of some water-soluble precursors of phospholipid
was measured under similar conditions. Slices subjected to
overall electrical stimulation at a frequency of 5 pulses/sec.
differed from econtrol slices in their pattern of phospholipid
labelling. After 1 hr. of stimulation, incorporation of phos-
phate-**P into phosphatidylcholine, ethanolamine phospholipid
and cardiolipin was respectively 54, 55 and 58% of the control
value, and that into phosphatidylinositol was 186% of control.
Phosphatidic acid labelling tended to increase with electrical
stimulation, but the statistical significance of this change was
marginal. Labelling of phosphatidylglyeerol and di- and tri-
phosphoinositides was not affected significantly by electrical
stimulation. FElectrical stimulation of the tissue altered the
specifie radioactivities of water-soluble precursors of phos-
pholipid. The turnover rates of the phosphate groups of
phospholipids were estimated approximately from the specific
radioactivities of phospholipids and their precursors. Phos-
phatidylinositol (and its lipid-soluble precursors) showed the
largest change in turnover rate in response to electrical
stimnlation of the tissue; the turnover rates of other lipids
were also affected. Changes in the specific radiocactivity of
phospholipids did not correspond to changes in turnover in
these experiments.

CLEARING-FACTOR LIPASE IN ADIPOSE TISSUE. DISTINCTION OF
DIFFERENT STATES OF THE ENZYME AND THE POSSIBLE ROLE OF
THE FAT CELL IN THE MAINTENANCE OF TISSUE ACTIVITY., V. J.
Cunningham and D. 8. Robinson (Dept. of Biochem., Univ.
Oxford, Gr. Br.). Biochem. J. 112, 203-9 (1969). Incubation
of intact epididymal adipose tissue from fed rats at 37C
in an albumin solution at pH 7.4 in viltro results in a rapid

J. Am. O, OBEMISTS' S0C., OCToBER 1969 (Vor. 46)

“”S NEW, « 0“"5 GRAS o o o
It’s a pure lecithin product!

less lecithin taste

with

oloe 505

more neuitral
not ‘‘beany”’

AMERICAN LECITHIN
COMPANY

P. 0. Box 4056
Atlanta, Georgia 30302

loss of clearing-factor lipase activity until a low aetivity,
stable to prolonged incubation, is attained. The -clearing-
factor lipase aectivity of intact tissue from starved rats, which
is initially mueh less than that of tissue from fed rats, is
mainly stable te ineubation at 37C. Much of the clearing-
factor lipase aetivity of intact epididymal adipose tissue from
fed rats is inactivated by collagenase. The enzyme activity
of intact tissue from starved rats is not inaectivated by col-
lagenase. The clearing-factor lipase aetivity of fat cells iso-
lated from the epididymal adipose tissue of fed rats is stable
to prolonged ineubation at 37C. It represents only a small
proportion of the total aectivity of the intaet tissme. In
starved rats, the isolated fat cells eontain a mueh higher
proportion of the activity of the intact tissue. Their activity
is also stable at 37C. Incubation of isolated fat eells in a
serum-based medium leads to a progressive rise in clearing-
factor lipase aetivity. Aectinomyecin increases the extent of
this rise in activity. No rise in clearing-factor activity oeccurs
when stromal-vaseular cells isolated from epididymal adipose
tissue are incubated in the medium. The findings indicate that
less than 209 of the aetivity of intact adipose tissue from
fed rats is retained when fat cells are isolated from the
tissue by collagenase treatment. The activity that is lost
could be that which normally functions in the uptake of
triglyceride fatty acids by the tissue.

REACTIONS OF VITAMIN A WITH ACCEPTORS OF ELECTRONS.
FORMATION OF RADICAL ANIONS FROM 7,7,8,8-TETRACYANO-
QUINODIMETHANE AND TETRACHLORO-1,4-BENZOQUINONE. F. T.
Lichti and J. A. Lucy (Molecular Biol. Lab., Univ. of Wis.,
Madison, Wise. 53706). Biochem. J. 112, 221-9 (1969). The
interactions of retinol and retinoiec acid with two eleetron
acceptors, 7,7,8,8-tetracyanoquinodimethane (TONQ) and
tetrachloro-1,4-benzoquinone (ehloranil), were studied in an
investigation on the ability of vitamin A to behave as a
donor of electrons. Retinol reacts with TCNQ in polar organic
solvents with the formation, as judged by speetral studies,
of the radical anion of TCNQ. Addition of the products of
this reaction to water is accompanied by a rapid consumption
of OH~ ions. Consumption of OH~ ions is also a feature
of the reactions between retinol and chloranil, but the speec-
trum of the radical anion of chloranil is observed only when

(Continued on page 583A)

581A



ABSTRACTS: BIOCHEMISTRY AND NUTRITION

(Continued from page 581A)

retinol and chloranil are suspended in aqueous salt solutions.
Retinoie acid behaves similarly to retinol in its reactions with
TCNQ and chloranil, but it appears to be a weaker electron
donor than retinol. The reaction products that may be formed
from retinol in its reactions with TCNQ and echloranil are
discussed. It is suggested that the ability of vitamin A to
behave as a donor of electrons may be an important aspect
of its biochemiecal mode of action.

REACTIONS OF VITAMIN A WITH ACCEPTORS OF ELECTRONS. IN-
TERACTIONS WITH IODINE AND THE FORMATION OF IODIDE. J. A.
Lucy and F. U. Lichti. Ibid., 231-41. The reactions of retinol
and retinoie aeid with iodine were investigated since knowledge
of the chemical reactions of vitamin A with acceptors of elee-
trons may shed light on its biochemieal mode of action. Colloidal
retinol, but not retinoic acid, reacts with iodine to yield a blue-
green complex that rapidly decomposes, giving iodide and an
unknown species with Amax at 870 mu. In addition, both
retinol and retinoie aeid reduce iodine to iodide by a reaction
that does not involve an intermediate coloured complex. this
reaction appears to yield unstable carbonium ion derivatives
of the vitamin. The presence of water greatly facilitates the
production of iodide from vitamin A and iodine. Possible
chemical pathways involved in these reactions are discussed.
It is suggested that the chemieal properties of retinol and
retinoie aeid that underlie their biochemical behaviour might
be apparent only when the molecules are at a lipid—water
interface, and that vitamin A might be expected to react
with a number of different electron acceptors in vivo.

THE METABOLISM OF D-GLYCERALDEHYDE BY THE LENS. R. van
Heyningen (Nuffield Lab. of Ophthalmology, Univ. of Ox-
ford, Gr. Br.). Biochem. J. 112, 211-20 (1969). The metab-
olism of D-glyceraldehyde by the lens was examined. When
low concentrations of D-(U-*C)glyceraldehyde were incubated
with lens extraets, there was no incorporation of the label
into protein; more than two-thirds of the labelled metabolites
consisted of glyceridie acid and glycerol, their relative pro-
portions depending on the species. Lactic acid, a phosphate,
glutathione-glyceradehyde compounds and a neutral compound
were also formed. When high concentrations of D-(U-*C)
glyceraldehyde were incubated with lens, extensive inecor-
poration of the label into protein occurred and the protein
became yellow-brown. This coloured protein did not exhibit
the fluoreseent properties shown by the brown proteins of
human eataraetous senile lens, or of naphthaquinone-treated
lens. Evidence that D-glyceraldehyde is formed by the lens
was sought but not found.

THE DISTRIBUTION OF PHOSPHOLIPASE D IN DEVELOPING AND
MATURE PLANTS. R. H. Quarles and R. M. C. Dawson (Dept.
of Biochem., Agr. Res. Council Inst. of Animal Physiol.,
Babraham, Cambridge). Biochem. J. 112, 787-94 (1969).
The distribution of phospholipase D (phosphatidyl choline
phosphatidohydrolase, EC 3.1.4.4) was examined in the tissues
of a number of plants and seeds. The highest activities were
found in various swollen storage tissues of certain plants:
cabbage, cenfral stalk; ecaulifiower, flower; ecelery, swollen
leaf stalk; Kohl rabi, swollen stem; ecarrot, root; pea and
marrow, seed. It is concluded that phospholipase D in plant
storage tissues and seeds may be related to the rapid growth
involved in their formation rather than being necessary for
the utilization of their food reserve substances.

FATTY ACID DESATURASE MUTANTS OF SACCHAROMYCES CERE-
visiAE. A. D. Keith, M. R. Resnick and A. B. Haley (Dept.
Geneties, Univ. of Calif.,, Berkeley 94720). J. Bacteriol. 98,
415-420 (1969). Genetic and biochemical analyses were eon-
ducted on fatty acid mutants of yeast deficient for A® de-
saturase activity in the production of palmitoleate and oleate.
Two genetic loci were observed and two others are inferred:
three of these were represented by respiratory-deficient strains.
A1l strains were incapable of converting palmitate to
palmitoleate and stearate to oleate whether the direct pre-
cursor or acetate was present. All straing were capable of
acylating both denovo-produced fatty acids and oleate taken
up from the medium into phospho- and neutral lipids.

PHOSPHATIDIC ACID SYNTHESIS IN ESCHERICHIA cori. M. Kito
and L. I. Pizer (Dept. Mierobiol.,, School of Medicine, Univ.
of Penna.,, Philadelphia, Penna. 19104). J. Bacteriol 97,
1321-1327 (1969). The kinetic properties of acyl-coenzyme
A: L-a-glycerol-phosphate transacylase was studied. At 10C
the enzyme had an apparent Km of 60 uM for L-a-glyecerol-
phosphate. A Km of 11 gM was ecaleculated for palmitoyl-
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CoA. ATP specifically inhibited the reaction. Inhibition by
palmitoyl-CoA oceurred only at high concentrations, maximal
inhibition being 60%.

BIOCHEMICAL STUDIES OF BACTERIAL SPORULATION AND
GERMINATION XIV. PHOSPHOLIPIDS OF BACILLUS MEGATERIUM.
L. L. Bertsech, P. P. M. Bonsen and A. Kornberg (Dept.
Biochem., Stanford TUniv. School Medicine, Stanford, Calif.
94305). J. Bacteriol 98, 75-81 (1969). The principal phos-
pholipids of B. megaterium throughout the cycle of growth
and sporulation were phosphatidylglycerol (PG), diphos-
phatidylglycerol (DPG), phosphatidylethanolamine and glyco-
saminylphosphatidylglyeerol. PG predominated during vegeta-
tive growth and deelined as spores developed, whereas DPG
became more prominent during spore maturation.

BIOCHEMICAL STUDIES ON THE LIPIDS OF TURBO CORNUTUSs. T,
CONJUGATED LIPIDS OF VISCERA (1). Akira Hayashi, Toshiko
Matsubara and Fumio Matsuura (Kinki TUniv.,, Osaka).
Yukagaku 18, 118-23 (1969). The phospholipid fractions
were composed of phosphatidyl ethanolamine and phos-
phatidyl choline, and two sphingophosphonolipids which con-
sisted of Cir-sphingosine, C—P bonding nitrogen base (2-N-
methylaminoethylphosphoric aeid), and fatty aecid (palmitie
acid and unidentified acid). The glyeolipid was a glucoside-
type mucolipid which contained sphingosine bases, fatty acids
and sugars (glucose, galetose, fructose and glucosamine).

BILE AcIDS AND LIPID METABOLISM. C. Entenman, R. J. Hol-
loway, M. L. Albright and G. F. Leong (Inst. for Lipid Res.,
Berkeley, Cal.). Arch. Biochem. Biophys. 130, 253—6 (1969).
The isolated rat liver perfusion system has been used to
study the release of bile phospholipid P* following the in-
jection of inorganie P* into the perfusate. It was demon-
strated that in the absence of added bile salt very little
PLP* was excreted into bile, but when bile salt was added
to the perfusate the PLP® excretion increased markedly. At
the start of bile salt infusion, the specific activity of the bile
phospholipids was lower than that of the liver, but at later
times it was greater than liver PL specific activity. It is
suggested that bile acids play an essential role in the trans-
port of phospholipid from liver to bile.

(Continued on page 585A)
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EFFECT OF LIPIDS, IN PARTICULAR CHOLESTERYL 14-METHYL-
HEXADECANOATE, ON THE INCORPORATION OF LABELLED AMINO
ACIDS INTO TRANSFER RIBONUCLEIC ACID IN VITRO. J. Hradee
and Z. Dusek (Oncological Inst., Prague, Czechoslovakia).
Biochem. J. 110, 1-8 (1968). Rat liver pH 5 enzymes and
cell sap extracted with various organmic solvents showed a de-
creased incorporation of labelled amino acids into a s-RNA
in vitro. The original enzymic aectivity could be fully re-
stored, though at different rates, by the addition of lipid
extracts in quantities corresponding to those originally present.
Of the main lipid groups separated from the extract, only
free cholesterol and cholesteryl esters were able to reactivate
the extracted pH § enzymes in the same way as the whole
lipid extraet. Addition of pure cholesteryl 14-methyluexade-
canoate also fully restored the enzymiec activity. It is con-
cluded that lipids play an important role in the synthesis
of aminoacyl-s-RNA complexes and that echolesteryl 14-
methylhexadecanoate may be the aetive lipid in this respect.

SYNTHESIS OF UNSATURATED FATTY ACIDS BY PENICILLIUM
CHRYSOGENUM. A. 8. Bennett and F. W. Quackenbush (Dept.
of Biochem., Purdue Univ., Lafayette, Ind.). 4rch. Biochem.
Biophys. 130, 567-72 (1969). Aectively growing mycelia of
Penicillium chrysogenum produced linoleate and linolenate
from 1-**C-labelled caprie, lauric and oleic acids (509 con-
version), palmitic and stearic acids (209 conversion), and,
slightly, from myristic acids (59%). Absence of substantial
label in shorter chain products and location of label in oxida-
tion products indicate that the polyunsaturated acids resulted
from direct elongation and desaturation of the substrates.
When acetate-1-*C was the substrate, the label was found in
the I1-position of all unsaturated as well as saturated fatty
acids in 1.5 min. Thereafter, label accumulation was mainly
in the alkyl portions of the fatty acids. The data suggest
that endogenous fatty acids were elongated to Cis with
acetate and desaturated in a sequential pattern: stearate,
oleate, linoleate, linolenate.

COMPOSITION OF ADIPOSE TISSUE TRIGLYCERIDES OF NEONATAL
AND YEAR-OLD LAMBS. G. A, Garton and W. R. H. Duncan
(Rowett Res. Inst., Aberdeen), J. Sci. Food Agr. 20, 39-42
(1969). Triglycerides were isolated from perinephric (in-
ternal) and subeutaneous (external) adipose tissue obtained
from neonatal lambs and from one-vear old lambs which had
been fed on a semi-synthetic ration or on a diet of grass
cubes. The triglycerides were analyzed for fatty acid com-
position (including trans acids) and for the intramolecular
distribution of these aeids on the glycerol molecule. Whereas
in the year-old lambs the triglycerides of internal adipose
tissne had more stearic and trans acid than those of external
tissues, no such difference was found in the case of the
neonatal lambs. Palmitic aeid and Cisa acid together con-
stitute more than 809% of the total acids. This composition
resembles that of the subcutaneous triglycerides of the grown
animal and suggests that, at all stages of growth, the tri-
glycerides of external tissues are largely the result of endo-
genous synthesis. Neonatal animals did not contain any of
the acids (e.g. trans acids) which characterize the glycerides
of growing and mature animals, particularly those of the
internal depots. Nevertheless, the intramolecular disposition
of fatty acids in the triglycerides formed in wtero was similar
to that previously observed in triglyeerides from both the
internal and external depots of the adult sheep. Saturated
acid predominated among those esterified in the 1- and 3-
positions of the glycerol moiety and unsaturated acids were
the major components esterified in the 2-position. While
triglycerides from eorresponding body sites in the two groups
of year-old lambs were generally quite similar with respect
to their content of palmitic, stearic and Cisa acids, the con-
tribution of ftrans isomer to the total Cisu acid was con-
siderably greater in the tissues (particularly internal) of the
animalg fed on grass cubes than in the tissues of those given
the semi-synthetic ration. This difference between the two
groups of lambs was assoclated with a corresponding dif-
ference in the proportions of Cis frens unsaturated acid in
the lipids of the rumen contents of the animals.

EFFECT OF DIETARY PROTEIN ON HEPATIC LIPOGENESIS IN THE
GROWING CHICK. Y. Y. Yeh and G. A. Leveille (Div. of Nutr.
Biochem., Dept. of Animal Seci., Univ. of IIl. Urbana, IiL).
J. Nutr. 98, 356-366 (1969). The influence of dietary pro-
tein on hepatic lipogenesis in growing chicks has been in-
vestigated. Both in wvitro and in vivo studies demonstrated
that the ineorporation of glucose-U-“C, pyruvate-2-*C and
acetate-1-*C into liver fatty acids was depressed by elevating
the dietary protein level. Liver cholesterol content, however,
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as well as synthesis, was increased as the dietary protein
increased. The data suggest that hepatie lipogenesis and
cholesterogenesis are altered by dietary protein per se regard-
less of its quality or its growth-stimulation effect. The plasma
free fatty acid level was decreased by increasing dietary
protein and was positively related to the rate of hepatic
lipogenesis. Incorporation of DL-lactate-2-¥C and pyruvate-
2-“C into blood glueose appeared to be increased as the dietary
protein level increased. The aectivity of malic enzyme was
positively correlated with the rate of lipogenesis. Increasing
dietary protein from 15 to 359% depressed both in wvitro
fatty acid synthesis and malic enzyme aectivity by about 75%.
The possible regulatory mechanisms responsible for the de-
pression of hepatic lipogenesis in chicks fed a high protein
diet are discussed. It is suggested that a limitation in the
availability of cytoplasmic reducing equivalents may initiate
the reduction in hepatic fatty acid synthesis of chicks fed a
high protein diet.

ISOLATION OF RAT LIVER MITOCHONDRIAL MEMBRANE FRACTIONS
AND LOCALIZATION OF THE PHOSPHOLIPASE A. M. Waite (Dept.
of Biochem., Bowman Gray School of Med.,, Wake Forest
Univ., Winston-Salem, N.C. 27103). Biochemistry 8, 2536-2542
(1969). Mitochondria were isolated by suerose density gradient
centrifugation from livers of rats previously injeeted with
ethanolamine-**C, which was ineorporated into the membrane
phosphatidylethanolamine.  Mitochondrial phospholipase A
catalyzed chiefly the hydrolysis of the outer membrane phos-
phatidylethanolamine. The specific activity (disintegrations
per minute per mieromole of phosphorus) of the phosphatidyl-
ethanolamine only changed in the inner membrane during
incubation which suggests that not all of the inner membrane
phospholipid was hydrolyzed at the same rate.

RELATION OF SERUM LIPIDS AND LIPOPROTEINS TO FATTY LIVER
IN KWASHIORKOR. A. 8. Truswell, J. D. L. Hangen, C. E.
Watson and P. Wannenburg (Univ. of Cape Town Med.
School, Observatory, Cape Town, South Afriea). dm. J. Clin.
Nutr. 22, 568-575 (1969). In 19 ehildren with kwashiorkor,
before and during treatment with high protein, very low fat
diets, measurements were made of serum lipoproteins (by
paper electrophoresis), phospholipid fractions (by thin-layer
chromatography), and total cholesterol, triglyceride and phos-
pholipid. During treatment, serum lipids rose above mnormal
levels, triglyceride appeared before cholestercl, and pre-beta-
lipoprotein. Our results are econsistent with the hypothesis
that reduced synthesis of low density lipoproteins is a major
caugse of the fatty liver in kwasghiorkor. No evidence was
found to implicate lipotropie factor deficiency.

DDT EFFECT ON RATS RAISED ON ALPHA-PROTEIN RATIONS:
GROWTH AND STORAGE OF LIVER VITAMIN A. I. J. Tinsley
(Dept. of Agr. Chem., Oregon State Univ., Corvallis, Oregon).
J. Nutr. 98, 319-323 (1969). Rats have been raised on rations
containing alpha-protein as the sole source of nitrogen, and
growth and liver vitamin A levels have been observed as a
function of the rate of methionine supplement in the presence
and absence of DDT. Increasing the level of methionine sup-
plement in inerements from zero to 4g/kg produced a progres-
sive increase in the growth of male rats. Females showed
maximum growth when the methionine level was 1.0g/kg. In
the absence of added methionine DDT depressed growth,
but at levels greater than 1.0g/kg DDT stimulated growth.
The level of vitamin A stored in the liver was depressed
by feeding DDT, with the response being dependent on the
level of methionine in the diet. The most pronounced re-
duction was observed with the unsupplemented ration, and
the DDT effeet was virtually eliminated when methionine was
added at a level of 4g/kg. A mechanism has been proposed
for thig interaction based on the action of DDT and methionine
on the processes responsible for the absorption and transport
of vitamin A,

EFFECT OF AMBIENT TEMPERATURE AND DIETARY AMINO ACIDS
ON CARCASS FAT DEPOSITION IN RATS. M. Sugahara, D. H.
Baker, B. G. Harmon and A. H. Jensen (Dept. of Animal
Sci., Univ. of Ill., Urbana, IIl.). J. Nutr. 98, 344-350 (1969).
Sixty-three rats of the Sprague-Dawley strain were used in
each of two experiments to study the effects of ambient
temperature (7, 23 and 33C) on diet utilization. In experi-
ment 1, dietary protein levels and protein-amino acid sources
were: A) 31.7%, casein; B) 15.85%, casein; and C) 31.7%,
diet B plus casein-simulating erystalline amino acid mixtuare.
The rats, average initial weight 122 g, were confined to
individual metabolism cages and fed ad libitum for 20 days,
then killed for carcass analysis. Diet intake increased signif-

(Continued on page 587TA)
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icantly with decrease in temperature. Gain was highest at
23C, lowest at 7C. Gain-to-feed ratio results were similar
at 23 and 33C, with both significantly higher than at 7C.
Careass fat decreased significantly as temperature deecreased.
For experiment 2, diet C of experiment 1 served as the control
and the effects of deletions of certain of the erystalline amino
acids were studied. With isonitrogenous diets, omission of the
crystalline essential amino acids or of only the basic amino
aeids increased fat deposition; however, carcass fat deposition
responded more to ambient temperature than to amino acid
imbalance.

OXIDATION OF FREE FATTY ACIDS BY SKELETAL MUSCLE DURING
REST AND ELECTRICAL STIMULATION IN CONTROL AND DIABETIC
pogs. J. J. Spitzer and Sadaaki Hori (Dept. of Physiol.
and Biophys.,, Hahnemann Med. College, Phil., Pa. 19102).
Proc. Soc. Exp. Biol. Med. 131, 555~9 (1969). The uptake
and oxidation of FFA by skeletal muscle were studied in
anesthetized, control dogs during rest, electrical stimulation,
recovery and DNP administration. Similar studies were also
conducted in diabetic animals during rest, stimulation and
recovery. During rest, skeletal muscle removed about 40%
of the labeled FFA and oxidized 369 of the removed amount.
During skeletal musecle stimulation, the oxidation of FFA
increased. During the recovery period, FFA oxidation was
very low and accounted for about 129, of the uptake. The
DNP also increased FFA oxidation. Both the uptake and
oxidation of FFA by skeletal muscle were elevated in diabetie
dogs and a significant uptake of B-hydroxybutyrate was also
noted. A further increase of FFA oxidation ocecurred during
stimulation. During recovery, only 7% of the removed FFA
was oxidized and glucose uptake was high.

LIPOPROTEIN LIPASE CONTENT AND TRIGLYCERIDE FATTY ACID
UPTAKE IN ADIPOSE TISSUE OF RATS OF DIFFERING BODY WEIGHTS.
P. J. Nestel, W. Austin and Carole Foxman (Dept. of Clin.
Sci., the John Curtin School of Med. Res., the Australian Nat.
Univ., Canberra, A.C.T. Australia). J. Lipid Res. 10, 383-7
(1969). Increasing body weight appears to alter lipid meta-
bolism in adipose tissue. Highly significant correlations were
found between fat pad weight and both the number and the
volume of the individual adipocytes. In rats weighing from
140 to 350 g, the inerease in the size of fat pads was at-
tributable almost equally to increases in cell size and in cell
number. Lipoprotein lipase activity was measured in acetone
powders of whole fat pads and of isolated fat cell prepara-
tions. With both, lipoprotein lipase activity per cell diminished
significantly as the weight of fat tissue inecreased, i.e., larger
fat cells contained less enzyme per cell than smaller cells.

INTESTINAL ABSORPTION AND LYMPHATIC TRANSPORT OF CHO-
LESTEROL IN THE RAT: INFLUENCE OF THE FATTY ACID CHAIN
LENGTH OF THE OCARRIER TRIGLYCERIDE, C. Sylven and B.
Borgstrom (Div. of Physiol. Chem., Chem., Center, Univ. of
Lund, Lund, Sweden). J. Lipid Res. 10, 351-355 (1969).
Feeding rats medium- or short-chain triglycerides (Ci to Cz)
did not affeet the lymphatie transport of endogenous cho-
lesterol from the intestine compared to the fasting state.
When cholesterol was fed in octadecane, negligible amounts
were transported to the thoraeic duct lymph.

e Drying Oils and Paints

THE THEORY OF FUNCTIONALITY: PaArr 1, A, R. H. Tawn
(Cray Valley Prod, St. Mary Cray, Kent). J. 0il Colour
Chem. Assoc. 52, 250-53 (1969). The functionality of a
system is qualitatively critical in determining the nature of
the polymerization product. This theory is treated with
particular reference to condensation reactions, although it is
equally applicable to addition polymerizations. The behaviors
of monofunctional and linear bifunctional reactants are dis-
cussed. Examples using specific aleohols and carboxylic acids
are given.

ESTERIFICATION RATES IN PREPARING UNSATURATED POLYESTERS.
Fu-Yong Tsao (Union Indust. Res. Inst.,, Ministry of Eeonomie
Affairs, Taipei, Taiwan, China). Chemistry-Chinese Chem. Soc.
3, 124-27 (1968). The factors affecting the rates of poly-
esterification, such as temperature, glycols employed, flow rate
of inert gas, agitation speed and catalysts were investigated.
In polyesterification of maleic anhydride, reaction tempera-
tures should be higher than 180C, and the reaction rate with
ethylene glycol was the fastest. The space velocity of the
inert gas should be below 1 volume gas per 1 volume liquid
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reactant per minute. The agitation showed no effect on the
reaction rate at the beginning, but later became important.
Vigorous agitation would increase the reaction rate quickly.
In preparing unsaturated polyester containing isophthalie acid,
the most effective catalysts were butyl titanate or the com-
bination of stannous oxalate, zinc acetate, and sodium acetate.
The polyesterification of terephthalic acid was the most
difficult among all the acids studied.

ANALYSIS AND TESTING, Anon. Paint Manuf. 39 No. 4, 324
(1969). A review with 91 refs. covers subjects sueh as
weathering, the analysis of oils, fats and waxes, the deter-
mination of mol. wt. and the use of chromatography and
spectroscopy in analysis. (World Surface Coatings Abs. No.
324)

ANALYSIS OF MALEINISED OILS. L. P. Krylova et al. Lakokras.
Mat. 1968, No. 5, 46-8. The amount of bound maleic anhydride
present in maleinised oily was determined rapidly and aceurately
by direet ftitration with Na methoxide. The method was
extended to the determination of the anhydride and carboxylic
groups in such oils. (World Surface Coatings Abs. No. 324)

MONOGLYCERIDES OF a-ELAEOSTEARIC ACID/MALEIC ANHYDRIDE
ADDUCTS AND THEIR ACETYLATED DERIVATIVES. I, G. DeKuck
and R. A. Maecchi. Rev. Argent. Grasas Aceites 10, 37-40
(1968). Maleic anhydride adducts of tung oil fatty acids
and a-elaeostearic aecid were prepared by maleinisation in
absence of solvent at 78-85C and converted to the tributyl
esters by esterification with n-butanol wusing cone. H.SO.
catalyst in toluene soln. The 1,2-isopropylidene-glycerol esters
were obtained by interesterification with 1,2-isopropylidene-
glyeerol (Na catalyst) and the acetone then split off by hy-
drolysis with 80% aa. acetic acid at 100C. The products
were dimonoglyceride monobutyl esters (4 OH groups per
mol.), reddish brown viscous liquids with emulsifying prop-
erties. Acetyl derivatives were less viseous, with possible
value as plasticisers. (World Surface Coatings Abs. No. 324)

RHEOLOGY OF COATINGS. P. E. Pieree {Glidden-Durkee Division,
SCM Corporation, Res. Center, PO Box 8827, Strongsville,
Ohio 44186). Paint Tech. 41, No. 533, 383-395 (1969). The
rheology of coatings is reviewed from three aspeects—the
rheological behavior of typiecal coating raw materials and
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products, the correlation of coating rheology and performax‘lce,
and the measurement of the rheology of coatings with practlpal
and research viscometers and the comparison of viseosity units.
Theory is briefly discussed. The correlation of coating
rheology with the processing behavior and the application
behavior of organic coatings is also briefly discussed. A rather
broad deseription of instrumentation is presented.

THE EXTENT OF SUBSTITUTION OF LINSEED OIL BY DEHYDRATED
CASTOR OIL AND THE PROBLEM OF LOST ACIDITY IN THE
MALEINISATION REACTION. N. A. Ghanem and A. M. M. Nasser
(Lab. of Polymers and Pigments, Nat. Res. Center, Dakki,
Cairo, Egypt). Farbe Lack 75, 419-430 (1969). The extent
to which dehydrated eastor oil (D.C.O.), produced by a new
dehydration method, ean be introduced in a reaction mixture
of linseed oil and maleiec anhydride is examined. By careful
control of the reaction temperature and duration, a mixture
of linseed oil and DCO containing up to 509% by volume
of the latter gives fairly viscous water-soluble product when
reacted with 209 of the total weight of maleic anhydride
and neutralized with ammonia. Any further elevation of the
DCO ratio eauses gel formation. The material has considerably
better properties than the straight linseed maleinised produet
regarding the color, stability of the adduet, drying time and
the water resistance. Its use in surface coatings of various
types is satisfactory. Viscosity reduction curves using ethyl
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aleohol show optimum solid contents and consistency at 15—
25% alcohol eontent. The maleinisation reaction is followed
by the determination of the product’s aeid value and the
amount of CO: evolved, and the sum of the two values in mg
KOH is compared with the theorefical acid value. A loss in
acidity is noted. The work was then condueted on model
compounds; pure fatty acids of different unsaturations and
their simple exters. The theoretical acidity of the reaction
product is equal to the experimental acidity plus twice the
amount of CO: evolved. This finding is explained in terms
of the different reactivities of the fatty chains.

. Detergents

AN EQUATION FOR THE SURFACE PRESSURE OF LONG CHAIN
ELECTROLYTES TAKING INTERIONIC AND VAN DER WALLS ATTRAC-
TIONS INTO CONSIDERATION. B. N. Ghosh (Univ. College of
Science, 92 Acharya Prafulla Chandra Road, Caleutta, 9,
India). J. Indign Chem. Soc. 45, 1120-26 (1968). From an
equation similar to that of Volmer and Frumkin, an equation
has been derived for the surface pressure of long chain
electrolytes at the oil/water interface using electrostatic
repulsion and interionic attraction values. It is also shown
that at the oil/water interface, the absence of cohesive pres-
sure due to the attraction of the CH: groups within the chain
is not always correct. At low substrate concentration, many
of the CH. groups of the long chaing lie in the aqueous part
of the oil/water interface and attract one another produeing
cohesive pressure. The existence of cohesive pressure at the
oil/water interface also creates conditions favorable for the
Langmuir isotherm for adsorption of long chain electrolytes.

CHEMICAL DERIVATIVES OF TALLOW WITH SURFACE-ACTIVE
PROPERTIES USED IN THE SOAP AND DETERGENT INDUSTRY., A,
Uzzan (Service de Documentation, ITERG, Paris). Rev.
Frane. Corps Gras 16, 205-213 (1969). This article is a
review of the uses of various tallow derivatives in the soap
and detergent industry. These compounds are subdivided into
anionies, sulfonated acids and their salts; ecationies, mainly
amines and quaternary ammonium salts; and nonionies, in-
cluding mixed partial glycerides and polyethoxylated esters.
The final section includes discussion of some representative
detergent formulations, including detergents in bar form,
utilizing different derivatives.

APPLICATION OF SURFACTANTS FOR FLOATATION, Taro Yamasaki
(Tohoku Unilv.,, Sendai). Yukagaku 18, 417-26 (1969). A
review with 34 references.

APPLICATION OF SURFACTANT IN THE MANUFACTURING OF AGRI-
CULTURAL AND ANIMAL PRODUCTS. Konoshin Onodera (Kyoto
Univ.). Yukagakuw 18, 399-405 (169). A review with 24
references.

APPLICATION OF SURFACTANTS IN TEXTILE INDUSTRIES. Yutaka
Orimo (Daiichi Kogyoseiyaku Co., Kyoto). Yukagaku 18,
379-90 (1969). A review.

SHAMP00. Tomoo Ito and Shizuo Hayashi (Kao Soap Co.,
Tokyo). Yukagakw 18, 364-73 (1969). A review with 87
references.

ENVIRONMENTAL SANITATION AND DETERGENTS, Shinichi Tomi-
yama, (Lion Fat & Co., Tokyo). Yukagaku 18, 427-42 (1969).
A review with 244 references.

METAL CLEANING. Fujio Mamiya (Japan Cee-Bee Chem. Co.,
Tokyo). Yukagakw 18, 406-16 (1969). A review with 55
references.

APPLICATION OF SURFACTANTS IN THE PULP AND PAPER
INDUSTRY, Tatsumi Okada (Nippon Pulp Industry Co.,
Tokyo). Yukagaku 18, 391-8 (1969). A review with 48
references.

DENTIFRICE AND SURPACE ACTIVE AGENT. Teruo Matsumura
(Lion Dentifrice Co., Tokyo). Yukagekv 18, 374-8 (1969).
A review.

HEAVY-DUTY DETERGENTS. Iwao Maruta (Kao 8oap Co.,
Tokyo). Yukagoku 18, 340-52 (1969). A review with 80
references.

LIGHT-DUTY DETERGENTS. Tetsuya Fujiii (Lion Fat & Oil Co.,
Tokyo). Yukagaku 18, 354-63 (1969). A review with 104
references.
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