
R. A. REINERS, Editor. ABSTRACTORS: ]. G. Endres, Kazuo Fukuzumi,
A B S T R A C T S j. iavicoli, K. Kitsuta, F. A. Kummerow, C. C. Litchfield, Gladys Macy,
Louise R. Morrow, E. G. Perkins, and T. H. Smouse

• F a t s and O i l s
ESTIMATION OP pKYSICO-CHEStlCAL pg0pERTIE,S 0P pATTY OIL
SOLUTIONS. Kazuhito Kusano (Miyazaki Univ . , J a p a n ) . YuI~a-
galc~t 13, 185-94 (1964). A general discussion with 23 r e f e r -
ences.
S0,hIE ASPECTS O1~ THE IgHEOL0@Y O,F CONDENSE~D MILK AN/) ICE
CEEAM. Fumiyasu Tsuchiya (Meij i Mi lk Product Co., Kitatama-
gun , Tokyo) . Yekagaku 13, 100-8 (1964). A review with 42
references.
T h I N L k Y K E C'HROMATOGI~APHY A P P L I E D TO' THE, A N A L Y S I S OF
PRESEgVATIVES IN FOODSTUPI~'S, 11. ~'I. Covello and O. Schet t ino
(Univ. of Naples, l taly). Riv. I ta l . Sos tanze Grasse 41, 75-8
(1964). In connection with a stud?" on the applicat ion of
TLC to the analysis of preservatives in foods, a group of
substances, prepared by iodiz ing p-oxybenzoic acid esters ,
have been examined. The s tudy was also extended to other
non-iodized esters of the same acid. The experimental tech-
nique i s described and the R t values of the various substances
are reported.
GI%API-IITIZED CAI~BON BLACK AS A SUPP0'I~T FOR GAS LIQUID. Cttl¢O.-
1VIATOGI~API=IY. T. F . Brodasky (Research Lab. , The Upjohn Co.,
Kalamazoo, Mich.) . A~al . Chem. 36, 1604-6 (1964). Overcom-
ing the t roublesome adsorpt ion effects of polar compounds in
gas l iqu id chromatography has involved the use of specialized
supports or chemical treatment of normal supports to deactivate
the surface. The latter may involve lengthy chemical proce-
dures , leading to certain l imi ta t ious which can be disadvanta-
geous . This p a p e r describes the use of Mghly graphit ized
carbon black as a support for gas l iqu id chromatography. It
requires no special treatment and has no temperature or me-
chanical limitations. Using a nonpolar stat ionary phase, several
support nmterials representing the classes including si lazined
suppor ts , perfluoroearbon polymers and untreated diatomaceous
e a r t h were compared with graphit ized carbon black m the i r
abi l i ty to reduce peak asymmetry of homologous series of
alcohols, ketones and anfines. Graphitized carbon black effected
the greatest reduction of peak asymnletry . The column efficiency
in terms of H E T P and resolut ion of t h r e e alcohols was also
evaluated.
SPECTKOPHOTOME~'gIC STUDY 0P SO~E ITALIAN OLIVE OILS. ]:~.
Casillo. Olearia 18, 9-14 (1964). /~ased on the examinat ion of
over 100 samples of ol ive oil from Southern I ta ly , a correlation
between ' , . . ' ' . . "-: parameters and organolept ic propo
erties of . . as well as l imi t s for the classifica-
t ion of various grades of oil. These l imi t s do not differ greatly
from previously reported values and confirm the usefulness of
speetrophotometry in ass igning grades to ol ive oil samples . The
three grades of oil commonly recognized are: vi rgin e x t r a fine
( F F A < 1.5%, K-~.~... < ~,° K._~,~ < 0.15), vi rgin ( F F A 4%, K..~s

2.5, K.-6s < 0.25) and blends of virgin and treated oils ( F F A
< 4%, Kea~ < 3, K,_,.s < 0.60).
TALL OiL. I - - I I . K. B e r g c r and W. Miiller. Plas te '1(. Kautsehuk
10, No. 9, 566-8; No. 10, 631-5 (1963). Propert ies , uses and
p a p e r chronmtographic analysis of ta l l oil are considered. Fair ly
good separation of the component acids is obtained by reversed-
phase chromatography, us ing acetic acid or acet ic acid/aceto-
n i t r i l e developing solvents. Clearest separation of the resin
and f a t t y acids is obtained by prel iminary hydrogenation of tile
mixed aelds in situ on the paper. (Rev. Current Lit. P a i n t
All ied Ind . )
~AS-CHg01~IATO(IRAPHIC' STUDY OF TALL-0.1L F A T T Y A C I D S FlZAC-
TIONATE.D BY COUNTER-CLJREENT DISTglBUTION. Y . Aho, O. I:[arva
and S. Nikkal i . Tehn . Kern . Ailcl. 19, 3902 (1962). Counter-
current d is t r ibut ion of a ta l l -o i l f a t t y acid d i s t i l l a t e (between
heptane and a 1 : 1 : 1 mixture of methanol , acet ic acid and
formamide) was followed by gas chromatography of the methyl
esters of the acids obtained. Seven known acids ( including 41%
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of o le ic acid and 38% of linoleic acid) and smal l amounts of
14 unknown acids of 17-20 C atoms were separated; the latter
fraction contained 10% (on total acids) of a t r ienoie acid
shown to be probably cis-5,9,12-octadecatrienoic acid ( l inolcnie
acid isomer). This gave only diene conjugat ion a f t e r alkal i
isomerisation. T h e presence of this acid explains the erroneous
resul ts obtained by UV speetrophotometr ic analysis of tal]-oil
f a t t y acids . (Rev. Current L i t . P a i n t All ied Ind . )
SOME CgYSTAL STgUCTUgES OF LONG-CItAIN GLYCEgIOE.S.K. Lars-
son. 6th Interuat . Congress an,l Symposium, ]Rome, 1963; Acta
Crys t . ( supp l . ) 16, P t . 13, A 57 (1963). A ternfinating methyl
group in hydrocarbon chains can often be replaced isotypically
by a bromine a tom. The crystal structures of the s tab le forms
of s imp le triglycerides and 2-monoglycerides have been deter-
mined us ing this technique. The raeemic 1-mono-glyceridcs of
B r f a t t y acids have also been studied al though they are not
i so typ ic wi th the unsubst i tu ted compounds much information
on the crystal structures of the latter has been obtained. (Rev.
Current Lit. P a i n t All ied Ind . )
T~IE u s e oP SAF~AN V/IZAP TO' p R O T E O T ~I-II%D'I%IA'PO'PLAT~S D U R / N G
T H E I ~ E X P O S U a E TO IODINE VAPOr. T. Negishi, M . E. McK~lligan
and I%[. L e p a g e ( F o o d Res. Inst., C a n a d a D e p t . of Ag., Ottawa,
C a n a d a ) . J. L i p i d Res. 5, 486 (1964). S a r a n wrap (a com-
mercially avai lable cellophane sheet) i s used to prevent loss
of polyunsaturated l ip ids when using iodine vapor for the de-
tect ion of l ip ids on th!n-layer chromatographic pla tes .

CIILOI%OPHYLL C A T A L Y S I S OF FAT PEg0XIDATION. J. L. Hall and
D. L. Mackintosh (Depts . of Biochemistry ~nd Animal t lus-
bandry, K a n s a s S ta t e Univ . , Manhat tan, Karts.) . Food Science
29, 420-1 (1964). Peroxide apparently occurring in freshly
prepared sausage was traced to the cata lyt ic effect of chloro-
phyl l in the sage q f t e r fa t extract ion. The extracts were ex-
posed to ordinary lr~.boratory i l lumina t ion a day before analys is .
No peroxide appeared in extracts of the pork fat alone, nor in
extracts of the sage alone. Bu t mixtures of fat extract wi th
sage extract developed peroxide, Extracts of green l e a f y ma-
terial from other species and purified chlorophyl l likewise de-
veloped peroxide with fat extracts . This e f f ec t is ascribed to
the porphyrin structure. Extracts containing fat :~ml chloro-
phyl l should be kept in the dark unt i l peroxide estinmtion.

S E P A R A T I O N OF P O L Y M E N I C PRODU(YrS 0P AU'POXIDIZED I~IETHYL
DOCOSAHI~XAENOATE BY PAKTITI0N CIIR0~IATOGRkPHY. Kazuo Fu-
kuzumi and Takcro Miyakawa (N;~goya Universi ty). aYoqy,,
Kagalcu Zc~'xhi 56, 1320 4 (1963). Nearly pure methyl docosa-
hexaenoate was autoxid:zed by aeration at 35C ~n~d liquid-
par t i t ion chromatographic separation of polymerized products
from the autoxidized methyl ester gave three well-isobtted f r a c -
t ions composed of monomer, direct and trimer (isolatcd for the
first t ime). Si l ica gel and methanol benzene were used in the
chromatographic seFarat ion. These fractions were characterized
by est imat ing peroxide values , and determining ultraviolet and
infrared spectra. All these oxidized fractions contain both

OOtt group and conjuga, ted diene. The following mechanism
was proposed. By polymerizat ion, a-methylene groups and dou-
ble bonds decrease, ev~-trans conjugated dienes ahnost disap-
pear, :tad r ings containing oxygen are newly produced.

ISOMERIZATI0'N DURING HYDROGENATION ON METHYLDOCOSAKE.XA-
ENOATE. Kazuo Fukuzumi and Tonfihiro Yatsuo (Nagoya Uni -
versity). Kogyo Kagot ' l t Zassh i 66, 1324-8 (1963). Methyl
docosahexaenoate of 95% puri ty (obtained from mackerel pike
oil) was hydrogenated at 30 ± 0.1C by using pal ladium black
as a catalyst and ethyl acetate as a solvent. Ultraviolet and
i n f r a r e d spectra, gas- l iquid chromatogram and hydrogen value
were determine(] on each sample. As hydrogenation proceeds
ini t ial conjugated triene concentration decreases, and conju-
g a t e d dienes increase to a maximum and then decrease. In case
of th i s s tudy , the f ~ t t y acid composition of hydrogenated sam-
ples could not be calculated by the usual method of ultraviolet
spectroscopy or gas- l iquid chromatography. During the course
hydrogenat ion, the concentration of isolated tra~ts bonds ab-
sorbing at 968 em-~ reaches maximum (at a hydrogen value of
about 180) and then decreases.

SEPAI%ATION OF hIETHYL DOCOSAHEXAENOATE HYDI%0PEROXIDES BY
PAIgTITI0.N CI-tI~OI~fATOGgAPItY. Kuz0 Fukuzumi , Yoshiaki I w a t a
and Moritaka Takada (Nagoya Universi ty). K o g y o Kagoka
Zassh i 55, 1675-8 (1963). Nearly pure methyl docosahexaenoate
~as autoxidized at --1 to 2C, and the products were separated
by par t i t ion chromatography, us ing si l ica gel and methanol-
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Roche Carotenes will color
your oil products

pale yellow or yellow-red
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Which s h a d e has more sa l e s
appeal in your product-"country
f r e s h " yellow or "golden" o range?

Get either shade with Roche Beta
Carotene.

How about a color with lots of
richness in the yellow-red range ?

Get it with Roche Apo Carotenal.
And for those subtle, appealing in-

between shades, you can get them
with a combination of Roche Beta

or any shade in between
Carotene and Roche Apo CarotenaI.

But no m a t t e r which shade you're
looking for, Roche Carotenes will
provide it as a natural-looking color
- b a t c h a f t e r batch a f t e r batch.

How come? Consistent uniform-
ity, consistently high pur i ty .

Roche Carotenes are nutritious,
too-they're provitamin A. Which
means they can often supply enough
vitamin A t o support a label claim.

You can o r d e r Roche Carotenes
t h r e e ways: (1) as "Apo" alone, (2) as
"Beta" alone, or (3) as a mixture
blended t o your specifications. And
in each case we'll be glad t o ship in
convenient batch-size cans.

T o get more information on Roche
Beta Carotene or Roche Apo Caro-
tenal, call or w r i t e to the Industry
Manager, Fine Chemicals Division,
Hoffmann-La Roche Inc., Nutley, N.J.
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ABSTRACTS: t~ATS AND ()ILS

benzene. Tile properties of thcse fractions were invest igated by
determining peroxide values and ultraviolet and infrared spec-
tra. Unoxidized fraction, monohydroperoxide and a third f r a c -
t ion were separated. Hydroperoxide in the thi rd fr:tetion had
changed on the ehromatogral)hic column.
I)I]t~'EI~ENC% BETWEEN AUTOXIDIZED CONJUGATED AND NONCON-
JUOATED ~METItYL DOCOSAIIEXAENOATES. Kazuo l,'ukuzumi and
Tadanao W a k i t a (Nagoya Uuiversi ty). Kogyo Kagaku Zassh i
65, 1846-9 (1963). Conjugated (A) and nonconjugated methyl
docosahcxaenoates (13) were autoxidized in the dark "~t 0 to -2C
for 39 days . Peroxide values , refractive indices , molecular
weight and both ult,'aviolet and i n f r a r e d spectra of the samples
taken at intervals during autoxidat ion were (letermined. Per-
oxide values of A were always sInallcr than those of B. Bu t
refractive iudices of A were always larger than those of B.
Molecular weight of A increased remarkably a f t e r 19 days ,
wlfi le th;Lt of B did not change appreciably. The amount of
conjugated diene of A was almost constant for about 18 (lays,
then increased. The amount of the other polyenes decreased
gradual ly. The amount of conjugated diene of B increased with
t i m e for about 18 days . It: was ascertained that the absorpt iou
band at 3 ,020 cm ~ was due to the a-methylene group.

POLY.MEKS I°ORMEI) DURING TIIE AUTOXIDATION OP ALKALI-IS()-
ME~.IZE]) METI1YI, I)OCOSAHZXALNOATE. K:Lzul) ]~ukuzullli and
K a z u m a ishida ( N a g o y a Universi ty). K o g y o K a g a k u Za,~shi
67, 324-7 (1964). Methyl docosahexaenoate of 95% puri ty
(obtained from cuttlefish oil) was conjugated by alk:fli iso-
merization and then autoxidized by blowing with dried a i r at
35C for 90 hr in the intermit tent suiflight. The autoxidized
methyl ester was extracted by a mixture of ~ hexane and diethyI
ether to yield 10 fractions. The ultraviolet and infrared "d)sorp-
l ion spectra for these fraetions were determined. These autoxi -
dized sa,nples were of lower peroxide number th t ln correspoml-
ingly oxidized uncoIl jugated ones . Generally, polyeues higher
than trienes we, ' e not found, a,fl-Unsaturated carl)onyl grouI)S
werc found. Polymerizat ion resul ts in the decrease of the a-
methyh!ne groups and double bonds and an increase of t rans-
t rans conjugated dien(,s. Monomers polymerize through the
C--O bond.
HYDFA)GEE'ATION Of," CONJUGATED METIIYL EICOSAPENTAENOATE.
Kazuo Fukuzumi , Yoshiaki lwat '* and Mikio Suzuki (Nugoy.'t
Universi ty). Kof lyo K a g a k u Ze:sshv 67, 919-21 (1964). Methyl
eicosapentaenoate of 91% puri ty (obtained from cuttlefish oil)
was conjugated wi th alkal i "rod then hydrogenated at 30 ___ 0.1C
using pal ladium black ;Is a catalyst and ethyl acetate as a sol-
vent . Ultraviolet and infrared spectra, refractive iudic~es and
hydrogen vaIues were deternl ined. The hydrogen v~dues of
hydrogenated, conjugated, h ighly unsaturated acids are uot in
propo,'tion to refractive indices unl ike those of nonconjugated
ones . l )ur ing hydrogenatien the rate of disappearance of con-
jugated diene in the greatest aml that of the coujugated pcuta-
ene is the smallest. In the saml)Ic with a hydrogen value of
about 170, conjugated double bonds are quickly replaced by the
isol'tted t rans double bonds .

A STUDY 0]~~ TItE IN~q,UENCE ()l~ TIIE INACTIVATION OI~" TIlE FER,-
blENTATIO.N" SYSTEM ON THE QUALITY OF OIL IN TiIE TREATMENT
O~' t.IKS~:EI). E. A. S iminov and N. I. Gribov;L T r u d y V,niiz 23,
58 69 (1963). When li*iseed during the normal course of proc-
ess ing is heated at 95-1(10C for 40 45 minutes , a quant i ty of
nonhydratable l /hosphatides passes into the oil. [n addi t ion
there appears in the ceoked cake a quant i ty of I ICN equal to
the quant i ty of cake that is lo s t . This phenomenon is due to
the fermentation of comple× l)hospholipoprotelns and glucosides.
The same phenomenon does not occur when linseed cake is
cooked for a shorter period of t ime. tReY. Franc. Corps Gras)

EXTRACTION OP SOYBEANS Y¢ITII ETttYL ALC0tIOL. F. h . ~ ' is-
nepol 'skaja. Trudy Vni i z 23, 131-44 (1963). ]']thyI alcohol at
a rat io of 4 : ] aud at a temper ' / ture c lose to i t s boi l iug poin t
extracts the oil fronI soybeans. The solvent can be reused.
Pro , tue ts obtained ure an oil lhat does not need refining, "~ l igh t
colored cake free from nonnutr i t ive substances, l igh t colored
and sweet tas t ing phost)hatides and a new product , concentrated
phosphoglucoside. (Rev. Franc. Corps G r a s )

DALLAS • FT. WORTH • LUBBOCK • SAN ANTONIO • EL PASO

T E X A S TESTING LABORATORIES, INC.
Referee: V e g e t a b l e Oil, M e a l & Lintcrs

E n g i n e e r s : Concrete , S t e e l , Soil Mechan ic s
P. O. Box 2144 D a l l a s , T e x a s

PuG(ross roK PREPARING POWDERI~]I) Y'OOI)-ST-0"FI~' CONTAINING FINt~LY
91sPr, asE~ r.~T. J . J . Scheidegger (Koopmans Meclfabriekcn
.%-.V.). U.S. 3,Zd2,569. A process i s described for tile prepara-
t ion of a powdored food-stuff in whiel~ fa t i s dispersed. A mix-
tare containing from 5 to 25% fat, to which 2 to 15¢/r of w a t e r
is added, is subjected to ~ grinding action ~o that the fat is
d:sl)ersed iu the form of fine drople ts . The nfixture is then
dried in such a way that the moL~turc content is reduced to less
~han 5%.
ELIMINATION OI" TIlE GOSSYPOL GLANDS STARTING WITH COTTON-
SEED CA~:E WIT~I SIMULTANEOUS E.Xq2J,ACTION OP TIlE OII,. ~V-. I").
Rzehin et al. TruAy Vni i z 23, 70-7 (1963). El iminat ion of
gossypol glands from cottonseed cake 1)y a method of fractiona-
tion us ing a mixture of l iqu id and gaseous carbon tetrnchloride
is worthy of a t tent ion . The method permits : a) the extraction
of an oil which i s no different from that obtained by ordinary
extract ion, b) the separation of relat ively pure gossypol glands
at a yield of 2.2c/v of the weight of the cake, c) the preparation
of an oil cake containing a maximum of soluble protein and of
free sugar, and a min imum of free and bound gossypol. The
gossypoi glands obtained by this separation contain a f t e r pur i -
ficatio1~ about 24 to 30% free gossypol, about 1.39 to 1.54%
gossypurpurine, about 2.93 to 3.48% bound gossypol, about 2%
ni t rogeu, 0.14% phosphorus , 4 to 6% moisture and vola t i l e
substances, t r e y . Franc. Corps Gras)
APPLICATION- OF TIIIN~-I,AYER CIlRO.~IATOGILAPIIY TO THE STUDY OF
FATS AND L1PIDS. M. M. l ,oury ( L a b . of the Ins t . of Fats and
Oils) . Rev. Franc. Corps Graa 11, 259-272 (1964). A review
is presented regarding the use of T L C in the separation of f a t t y
acids , t r iglycerides, derivat ives, identif icatiou of ro t ,mr compo-
nents , unsaponifiables, vitanxins, earotenoids and the separation
of ant ioxidants .
AU~OXID~.TI()~*: I:)ART X X V I I I . ItYDEOPEROXlDE ISOMERS IN" THE
AUTOXIDATION O/~' METIIYL OLEATE. ~*. A. Kahn (Food Tcch .
E:tst. Reg. Lab. Pakis tan Counci l of Sci. and Ind. Rcs. Dacca).
Oleagin~'ux 19, 397 (19(i4). The controversy between frce-
radical initiatiol~ and the t r ' tns i t ion s ta te theory was discussed.
The different experimental observat ions have supported the
theory involv ing aetiv 'I ted pi-clectron-complexes. The f r e e -
radical theory has been f o u n d untenable in the ini t ial autoxida-
lion processes from all poin ts of view. The characterization of
isolated hydroperoxides obtained from autoxidized methyl oleate
by oxygen h'ts proven beyond doubt the formation of only hy-
droperoxide isomers at carbons 9 and t(/ as required by tim p i -
electron-complex theory.
:PEocEss FOR REMOVING TIlE HALPHF~.N" TFST RESPONSE ]~ROI~
COTTONSEED OIL. E. T. Rayuer, Dorothy C. Heinzehnan and
II. P. Dupuy. U.S. 3,I35,775. Cottonseed oil is treated ix,
an inert atmosphere at a temperature of 180-225C for a
period of 0.5-2 hours wi th from IA% to 2% by weight (on
weight of oil) of a reagent selected from the group consis t ing
of mellitie acid, t r imel l i t i c acid anhydride, pyromel l i t i c di-
anhydride, and or thophosphor ic aci(i. The trcatcd oil is
eluted in petroleum cther (boi l ing r a n g c 30 60C) through
a colunm of alumina and the solvent i s renloved.
ANTI-SPATTERING DRY SIIOKTENING COMPOSITION. ,J, (.~, W o o t t o n
(Procter & Gamble. Co.) . U.S. 3~33,463. A dr)" shortening
cmnposi t ion having improved antispat ter iug properties when
used in f r y i n g consis ts of a f a t t y triglyceride and a partial
ester of a compound selected front the group consis t ing of
st ra ight chain l)entitols and hexi to ls wi th f a t t y acids having
a chain length of 12 to 22 carbon atoms. The ester has at least
4 1,nesteritied and uncombined hydroxyl groups present in ttie
molecule and i s 1)resent in an amount of from 0.3% i e 0.9% by
~eight of the composi t iou but insufficient to cause substantial
foanfing.
DIRECT GAS CHROMATOGRAPHIC FRAt'TI0.N'ATION O~' ~IIXEI) NEI~-
TRAL LIPIDS O)' NATUP~XL ORIGIN. 2~. Kuksis (Dept . of Biochcm.,
Queen's Univ . , Kings ton , Ont.) . Can. J. Biochem. 42, 419-30
(1964). Experimental condi t ions which the author developed
for the gas chromatographic separation of natural tr iglyceride
nfixtu,'es have been f o u n d to be satisfactory for u direct gas
chromatographic fractionation of mixed neutral lipids. The type
of analysis used has been showu to be readily appl icable to the
mixtures of free s terol , s teryl ester and triglyecride f o u n d in
lymph , blood plasma aud certail t molecular dis t i l la tes of corn
oil. The separations are based primari ly on the carbon num-
bers or molecular weight of the material and are effective be-
cause of the virtual :tbsence of shori chaiu triglyceri(les from
these saml)les. The resul ts are essent ial ly quant i ta t ive and
can be obtained wi th in an hour on 10 to 50 micrograms of total
lipid. For these analyses a solvent-refined l ip id extract in usu-
al ly satisfactory.
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What every margarine manufacturer
should know about
Roche Vitamin A

O X I D A T I O N T E S T (AT 3 7 ° C ]
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It's the most stable

Oxidation tests prove i t .
Just as in these tests, Roche vita-

minA palmitate provides e x t r a pro-
tection in your margarine. That's
because Roche vitamin A palmitate
is all palmitate-the purest you can
get anywhere.

Why i s Roche vitaminA palmitate
most stable ?

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

purification techniques. We s t a r t with
pure, readily available, domestic ma-
terials. Throughout the entire proc-
ess each intermediate is tested for
puri ty before use in the next s tep .

Then every batch of vitamin A
goes through a min imum of 35 sep-
a r a t e quality control and stability
tests. The oxidation test is just one
of them.

Roche vitamin A is also taste and

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

You can buy Roche vitaminA either
alone or in batch size cans with Roche
Beta Carotene a n d / o r Roche Apo
Carotenal.

Call your Roche Representative for
all the facts. Or call or w r i t e Industry
Manager, Fine Chemicals Division,
Hoffmann-La Roche, Nutley 10, N. J.

Vitamin A
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M A G N E T I C S T I R R E R S
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Fig. 2
St i r rer s w i n g s a s ; d e to p~rm;f
coltven|ent removal vf vessel
conta;nin 9 sample .

• Stainless steel housing--
corrosion-resistant and stronger than aluminum

• More powerful stirring action
• Wider diameter top p l a t e - - 5 inches

A new s t a i n l e s s steel and more powerfu l , extremely
eff ic ient model o f the M a g n e t i c Stirrer introduced by
us i n 1 9 4 4 . Dr ive u n i t t o t a l l y enclosed i n compact hous-
ing of corros ion-res i s tant s t a i n l e s s s t ee l , s tronger t h a n
a luminum. Rotat ing m a g n e t i c f i e l d spins a magnet ized
st irring bar, encapsulated i n inert p las t ic , to s t i r l iquids
i n open or c losed v e s s e l s . S p e e d is rheostat -control led;
opera t ion is quiet and vibrat ion-free .
Wide P o w e r R a n g e . T h e s e new m o d e l st irrers produce
vigorous agitation of~ hters of 50efo glycerol solution. P o s i -
t ive contro l o f st irr ing rate, from ful l s p e e d down to a few
revolut ions per second, a l l o w s u s e also for very s m a l l
volumes or for g e n t l e m i x i n g . M a g n e t i c coupling flux i s
adequate to stir ef fect ive ly even i n v e s s e l s e levated 1 inch
above drive u n i t .
S w i n g Arm S u p p o r t . Exc lus ive feature of Thomas
Magne-Mat ic® Stirrers i s the attached swive l c lamp.
When mounted o n support , s t irrer c a n be ra i sed or
lowered o n the rod, or s w u n g as ide for e a s y r e m o v a l of
v e s s e l s from assembl ies (see fig. 2) . C l a m p also permits
adjustment of st irrer center i n a hor izonta l plane from
3 to 4 ~ inches from rod. Part i cu lar ly convenient i n both
the mounting and u s e of the c losed sys tem a s s e m b l i e s .
9235-B10. Magnetic Stirrer, Thomas Enclosed
Rheostat Model, a s a b o v e described; wi th rheostat in
d r i v e uni t and speed control knob on f r o n t of hous ing .
W i t h two ~ - i n c h diameter Teflon-coated st i r r ing b a r s ,
one 1-inch, the o t h e r 1~(~ inches long . W i t h 3-wire cord,
3-prong plug with adapter, for 115 vo l t s , 60 cycles, a ,c . ;
10 w a t t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 .40
9235-B20. D i t to , but wi thout s t i r r ing b a r s . . . 36.00
9235-B40. Magnetic Stirrer, Thomas Remote Con-
trol M o d e l , with s e p a r a t e rheostat a t t a c h e d to control
un i t by 30-inch connecting cord. With st i r r ing bars a s
l i s t ed above . For 1 1 5 v o l t s , 60 c y c l e s , a.c.; 10 w a t t s .

44.40

9235-B50. D i t to , but wi thout s t i r r ing bars . . . . 40.00
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ABSTlgACTS : ~ A T T Y ACID DERIVATIVES

• F a t t y A c i d D e r i v a t i v e s
OOOTJRI~E,NC]5 OF TH]~ ALLYLIC CO~FOUNDS OF I~IONOSATURATED
FATTY CHAINS. I. THE HYDI~OLYSIS O'F FATTY ALLYL BROMIDES.
M. Naudet , E. Ucciani and A. P e r e t z (Lab. of Fat ty Acid
Chem. Marseille, F t . ) . Roy. Franc. Co.rps Gras 11, 247-251
(1964). Hydrolysis of f a t t y a l ly l bromides is a good method for
preparation of unsaturated hydroxy f a t t y acids . Unsaturated
f a t t y acids which have been brominated in the a l ly l i c pos i t ion
by N-bromosuceinimide yield 93% of the unsaturated acid by
t i t ra t ing wi th 2 IvI sodium bicarbonate at 100C. The hydroxy
acids can be easi ly selmrated by crystal l izat ion at low tempera-
tures . The hydrolys is by sodium bicarbonate is also appl icable
to the terminal functional compounds when the reaction is run
under pressure in tetrahydrofurane.
CO~IPOSITION CONSISTING OF MALEIC ANHYDRIDE AND A FATTY
ACbID. M. Guns and J . L. Russell (Haleon Internat ional , Inc.).
U.S. 3,i40,300. The described composi t ion consis ts of at least
99.5% by weight male ic anhydride and at least 0 .07% of an
alipha.tie monocarboxyl ie acid having from 10 to 25 carbon
atoms.
ACYL LACTYLIC ACID COMPOSITIONS AND ME.THODS OF PI~EPAI~A-
TION THEI~EOF. B. D. Buddemeyer and J . R. Moneymaker (The
Panip lus Co.) . U.S. 3,14t,030. Described are ]acrylic acid
compositions corresponding to the formula RCO(OCHCH~CO).
OZ in which RCO is a member selected from the group consist-
ing of acyl radicals of f a t t y acids containing 16-24 carbon
atoms, and mixtures thereof, Z i s a cat ion, and n i s the number
of laetyl groups present per molecule of tile composition, the
value of n being on the average less than 1 but greater than 0.
They are prepared by reacting a concentr ' t ted lac t ic acid com-
pos i t ion having an average equivalent weight of between 95
and 130, based on free t i t ra table acidi ty and containing less
than 5 weight % polyaeyl laet ic acid, wi th a f a t t y acid halide
containing 16 to 24 carbon atoms at a temperature of between
50 and 95C.
REACTION FlgODUC'T OF MALEIC ANHYDRIDE. UNSATURATED FATTY
ACID ADDUOT AND FOLYETHYL1i~NF, GLYCOL. S. B. Crecelius, T. E.
Brunel le and L. M. Rue (Economics Laboratory, Inc.). U.S.
3,141,897. A composi t ion of m a t t e r consis ts of a monoester of
substant ia l ly equimolar proport ions of a male ic anhydride un-
s ' t turated organic at least 10 carbon atoiu-containing f a t t y acid
adduet and a polyethylene glycol having a molecular weight
from a b o u t 300 to 800. The monoester is formed by opening
of the anhydride functional group of the adduct and reaction of
the polyethylene glycol therewith to fm'm simulhmeously the
monoester and a free carboxyl group.
BREAD EI)IULSIFIER COMPOSI'I~ION ANn PROCESS OF ~IAKING THE
SAME. G. Dalby and H. C. Fisher (H. C. Fisher Co.) . U.S.
3,144,339. An emuls ion for making b r e a d dough consis ts of an
aqueous emuls ion containing 15 25 parts by weight of glycerol
monostearate, 11-20 p a r t s of glycerine and 0.75-5 I)arts of lec i -
th in and w a t e r to make a total of 100 par ts .
LACTATE COMPOUND 1~MULSIFIERS AND SHORT'ENI~NG CONTAINING
THE SA~IE. S. W. Thompson (Lever Brothers Co.) . U.b'.
3,144,341. The described shortening a g e n t comprises an edib le
triglyceride fat and an emulsifier containing a mono-diglyceride
and a compound selected from the group consis t ing of stearyl
lactoyl lactate, cetyl lactoyl lactate and mixtures thereof.

• B i o l o g y and N u t r i t i o n
COMPARISON OF LrFTAKE OF FALMITIC, STEARIC, OLEIC AND LINO-
LEIO ACID BY FOLY:~IORPHONUCLEAR LEIUKO'CYTES. F . Elsbach
(Dept , of Meal., New York Univ . School of Med. , N.Y.) . Bio-
c h i ~ . Biophys. A c t s 84, 8-17 (1964). A comparison was made
of the incorporation in v i t ro of albumin bound I-C~4- pa]mitie,
stearic, o le ic and l ino le ie acid by polymorpholmclear leukocytes
obtained from rabbit peritoneal exudates. The dis t r ibut ion of
radioact ivi ty between phosphol ip id and non-phospholipid was
different for each acid and renmined constant during incuba-
t ion for 1 hr. The amount of each acid incorporated is de-
pendent upon i t s concentration in the medium. At equimolar
concentrations in an artificial incubat ion mixture equal amounts
of the four f a t t y acids were t a k e n up , The possibility is dis-
cussed that f a t t y acid metabol ism by the leukocyte meets an
important part of the energy requirements of the cel l , particu-
larly during phagoeytosis .
~%-GLYO'EROPltOSPHATE AS I~EGULATORY I~ACTOR IN FATTY ACID
ESTERIFIOATION. R. Tzur, E. Tal and B. Shapiro (Dept . of
Biochem., The H e b r e w Univ.-Hadassah Medical School, Jerusa-
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iem, Israel). Biochim. Biophys . Acta 84, 18-23 (1964). L-a-
Glycerophosphate has been shown to be the dominat ing f a t t y
acid accepter in the esterifying sys tems catalyzed by rat l iver
microsomes and mitoehondria. The anmunts of a-glyeerophos-
p h a t e present in the liver is near to the opt imum for esterify-
ins act ivi ty by the mitochondr ia but much below that by the
microsomes. Almost oll the a-glycerophosphate was f o u n d in
the cell sap. Starvat ion, ethanol dr inking and epinephrine in-
ject ion reduce the glycerophosphate levels. Real imentat ion
a f t e r starvat ion causes r a p i d regeneration of glyeerophosphate
levels.
LIPOLYTIC ACTIVITY IIg ADIPOSE TISSUE H0,2~IOGENATfg TOWARD
TRI-, DI- AND 5IONOGLYCE~IDE SURSTRATES. E. Gorln and E.
S h a f r i r (Hadassah Univ . Hosp . , Jerusalem). Biochim. BiG-
phys . Acta 84, 24-34 (1964). In homogenates of adipose tis-
sue, the rate of l ipo lys i s of mono- and diglyceride substrates
was 3-5 times higher than that of tr iglycerides. Th i s relat ion
between the rates of lipolysis was f o u n d in adipose tissues from
various anatomic sites of rat , guinea pig and man; magnitude
of act ivi ty toward al l substrates varied wi th the species. ~Iost
of the l ipo]y t ic act ivi ty was f o u n d in the " f a t - p o o r " port ion
of the homogenate. The act ivi ty toward al l the three substrates
resided mainly in the so lub le supernatant fraction, about one-
thi rd to one-fourth in the microsomes and l i t t l e remained in the
miiochondria. The effect of incubat ion time, subst ra te and
enzyme concentration of the I ipo ly t ie act ivi ty was s tudied . The
optimal p t I for the cleavage of triglycerides was f o u n d in the
range of 6 .8-7 .0 and shifted to more alkaline ranges wi th
partial glycerides. The suscept ib i l i ty of lipolysis to temperature
decreased from t r i - to nionoglyceride.
THE ISOLATION 0P PHOSPHATIDYL GLYCEI~OL FfgOI~ RAT-LIVER
MITOCHONDRIA. G. M . Gray (Dept . of Physiol. Chem., J o h n s
Hopkins School of Med. , Balt imore, Md.) . Biochim. Biophys .
Acta 84, 35-40 (1964). Phosphat idyl glycerol was isolated
from a l ip id extract of rat-liver ml toehondr ia by a combina-
t ion of colunm chromatography and thin-layer chromatography
on s i l i c i e acid. It accounted for about 0 .4% of the total phos-
phol ip ids present . The f a t t y acid composi t ion consis ted mainly
of pa lmi t i c ( 1 2 % ) , s tear ic ( 1 4 % ) , o le ie ( 2 1 % ) , ] inole ie ( 2 0 % )
and C~o polyenoie ( 2 0 % ) acids , and was very different from
that of the cardiol ipin in the mitochondria. The 0-amino acid
esters of phosphat idyl glycerol which have been f o u n d in some
bacteria were not detected in the mitochondria.
HYDROLYSIS OF CAI~DIOLIPIN BY SNAKE VEN0.1V[ PH0.SPHOLIPASE A.
G. V. Marinet t i (Biochemistry Dept . , Univ . of Rochester School
of Med. , Rochester, N.Y.) . Bioch~m. Biophys . Aeta 84, 55-59
(1964). Phospholip.~se A (phosphatidc acylhydrolase, EC
3.1.1.4) from snake venom has been shown to hydrolyze cardio-
] ip in in wet ether and yield ]yso-cardiolipin. The enzyme reac-
t ion is slow but i s greatly s t imuht ted by the addi t ion of beef
h e a r t lec i th in . The lysocardiol ipin was characterized by chemi-
cal and chromg~tographie analysis and by i t s hydrolys is prod-
uc ts . Lyso-cardlol lpin has an ester: P rat io of 0.96 and yields
monoglycerides upon acetic acid hydrolysis. Cardiolipin, on the
other hand, has an ester: P rat io of 1.9 a11,l yie]ds diglycerides
upon acetic acid hydrolysis. The f a t t y acids on the cardiol ipin
and lyso-cardiolipin are the same and thus i t appears that
these f a t t y acids have a fairly random dis t r ibu t ion .
HE&IOLYSIS AND SPLITTING I ~ F HIrMAN ERYTIlR0'CYTE PIIOSPH0
LIPIDS BY SNAKlq VENOMS. E. Colldrva and A. DeVries ( L a b o r
Sick Fund-Bci l insou Hosp . , P e t a h Tikva, Israel). B~och~m.
Bzophys . Acta 84, 60-73 (1964). Lys is of washed human
e~ythrocytes induced by Cobra snake venoms ( N a / a na ja , H c m a -
chat~s hae,m.achates) was accompanied by sp l i t t ing of the red-
cell phosphol ip ids to lysophosphat ides . Phosphol ipase A f r a c -
t ions (phosphatide acyl-hydrolase, EC 3.1.1.4) isolated from the
Cobra venoms were devoid of hemoly t ic act ivi ty and caused no
significant breakdown of phospholipids in the intact erythro-
cytes . Another protein component derived from the same
venoms was weakly hemoly t ic but showed no phosphol ipase ac-
f lvi ty . The two fractions, when combined, produced strong
hemolys is and concomitant hydrolys is of eryfhroeyte phospho-
l ip ids to ]ysophosphat ides . V i p e r venoms (Vipera palest inae
and VtfJera r,usseIlii) containing phosphol ipase A but no direct
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l y t i c f a c t o r induced neither lys i s nor substantial phospholipid
sp l i t t ing of washed erythrocytes unless fortified with the direct
l y t i c f a c t o r fraction derived from Cobra venom.

EFPECT OF PROTEIN 0'N GLYC'EI~0L COLOIg DEVELOP]KENT DURING
THE ASSAY OF LIPOPI~0'TEIN LIPASE. R. S. Levy and E. D. l~IeGee
(Dept . of Biochemis t ry , Univ . of Louisv i l l e School of Medicine,
Louisville, I~y.). J. L i p i d Res. 5, 265-7 (1964). The inh ib i t ion
by proteins of color development in the es t imat ion of glycerol
during assay of l ipoprotein l ipase i s shown to be due to the
binding of formaldehyde to protein in a form preventing subse-
quent color formation.
INIPRO~E.D DETNRJiENATION OF GLYCEROL AND FATTY ACIDS IN
GLYCI~aIDES AND tgTHANOLA:~IINE PHO.SPHATIDES BY GAS-LIQUID
CHRO~IATOGRAPH-~~. K. S. Hol lo , L. A. Horroeks and D. G.
Cormvell (Lab. of Neurochemistry, Cleveland Psychia t r ic Ins t . ,
Cleveland, Ohio). J. L ip id Res. 5, 263-5 (1964). The f a t t y
acid and glycerol content of glycerides were est imated by a
simplif ied hydrogenolysis-acetylat ion procedure and GLC. When
f a t t y acids interfered in the analys is , glycerol alone was es t i -
m a t e d by saponification-acetylation and GLC. Prel iminary
acetolysis was necessary for the es t imat ion of glycerol in
ethanolamine phosphatides by these methods .
IN~'LUENCE 0'P VITAlVIIN D ON VARIOUS ASPECTS 0,]P TEE RE-
PRODUCTIVE ]PROCESS IN ~IATURE HlhNS. J . L. Turk and .][.
McGinnis (Dept . of Animal Sciences, Washington S ta t e Univ . ,
Pu l lman , Wash.) . Poul t ry Sci. 43, 539-46 (1964). Experi -
ments wi th laying hens revealed that whi le a defciency of
vi tamin D caused a m a r k e d decrease in egg product ion, i t
had no e f f ec t on the secondary sex characteristics of the bi rds .
Oviduct size was s l igh t ly reduced in the deficient hens , but
they were s t i l l functional. There was no observable effect on
the ovaries of the deficient hens; however, ova size was
somewhat reduced. These observat ions suggest that v i tamin D
is involved in regulat ing ovulat ion a n d / o r follicular growth
in the laying hen. I n addi t ion , a deficiency of vi tamin D
resulted in a marked decrease in egg w e i g h t and shel l thick-
ness and an increase in the incidence of shell-less and broken
eggs , as well as blood spo t s . A reduced total b lood calcium
was observed in the deficient hens having secondary sex
characteristics indicat ive of the laying condition, but there
was no e f f ec t in typical cul l hens . A vi tamin D deficiency
did not lower percentage t i b i a bone ash.

STUDIES IN EXPERIMENTAL DIABETEIS. IV. FREE I~ATTY ACID
NOBILIZATION. M. E. Tarrant , R. Mahler and J . Ashmore
(Dept . of Pharmacology, Indiana Univ . School of l~Ied.,
Indianapol is , Ind.) . J. B io l . Ch~'m. 239, 1714-9 (1964). Ra t s ,
mice, and dogs were made acutely insulin-deficient by in-
ject ion of ant i - insul in serum. The concentration of free f a t t y
:~cids in the i r p lasma rose wi th in 1 hour. This r i se appeared
to be due to release of free f a t t y acids from adipose t issue
and not to any d e f e c t in the i r u t i l iza t ion . The free f a t t y
:~cid release could not be correlated wi th any impairment of
glucose metabol ism or f a t t y acid esterification, either in ~'itro
or in the intact animal . Glycerol release by isolated adipose
t issue from insulin-deficient rats was elevated, and was re-
duced towards normal by insu l in in the absence of glucose.
It is suggested that free f a t t y acid mobi l iza t ion in the early
stages of insu l in deficiency is due to increased lipolysis of
adipose t issue tr iglycerides.
]~]PPE.CT O/~ DIET ON AORTIC RUPTURES IN TURKEYS INDUCED BY
DIETIIYLSTI]~I~]STROL. C. F . S impson and R. II. IIarms (Florida
As . Expt . S t a . , Gainesville, Fla . ) . Poul t ry Sci. 43, 681-5
(]964). Data have been presented which indicate that t reat-
meat of male Broad-Breasted Bronze turkeys with d ie thy l -
s t i lbes t ro l ( D E S ) caused high morta l i ty as a consequence of
aor t ic rupture. Aor t ic ruptures were produced when poul t s
were treated wl th DES weekly and fed t h r e e die ts which
varied in composition. A high incidence of ruptures occurred
~n birds fed 2 different die ts and treated wi th 30 or 60 mg
of l iqu id DES. Birds treated s imi lar ly and fed a third diet
d id not develop as many aor t ic ruptures . Al though pou]ts
from one source grew more rapidly than poul t s from a second
source, no difference was observed in incidence of aor t ic
rupture among birds t r e a t e d and fed similarly, l%ate of weight
gain did not a p p e a r to be the sole l imi t ing f a c t o r associated
wi th incidence of aor t ic rupture.
BIOSYNTHESIS 0P 5a-CHOLEST±N-3fl-GL IN THE RABBIT AND
GUINEA PIG. S. Shefer, S. Milch and E. H. Mosbach (Dept .
of Lab. Diagnosis , P u b l i c Health Res. Ins t . of N. Y. Ci ty and
B u r e a u of Lab. , N. Y. City Dept . of Heal th, N. Y. 9). J. B~ol.
Chem. 239, 1731-6 (1964). The biosynthes is in vivo of
5a-cholestan-3/3-ol was demonstrated in the rabbit and the
guinea pig. Potential precursors of 5~-eholestan-3fl-ol labeled
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with C~4 were administered to rabbits and guinea p igs , and
5a-cholestan-3~-ol was isolated from liver, intest inal wal l , and
adre~als at the end of 24 hours . In the guinea pig, labeled
mevalonate gave r i se to labeled 5a-cholestan-3fl-ol in al l three
of these tissues, whi le in the rabbit this conversion could be
demonstrated only in the adrenals. A f t e r the adminis t ra t ion
of labeled A*-cholestenone to a rabbi t , 90 to 95% of the
total s terol radioact ivi ty was present in the 5-a-cholestan-3fl-ol
fraction of liver, adrenals, and intest inal wal l . The other
tracers tested (cholesterol , desmosterol, and acetate) d id not
produce significant quanti t ies of labeled 5a-cholestan-3fl-ol
in the rabbit u n d e r the condi t ions of these experiments .

T E R P E N E METABOLISI~I I N TI~E I~AT T E S T I S . I . T I t E C'0iN'~c-ERSIO,N
0]~ IS0,PENTENYL PYROPHOSPHATE, TO S Q U A L E N E AI'~D S T E R O L S .
R. A. Salok,nngas, H. C. Ri l l ing and L. T. Samuels (Dept .
of Biological Chemis t ry , Univ . of Utah College of Med. , Sa l t
Lake City, U t a h ) . Bzoche,mistry 3, 833-7 (1964). Certain
aspects of the terpcnoid biosynthe t ic pathway in tes t i s have
been invest igated. It has been shown that C~4 isopenteny]
pyrophosphate is readily converted to squalene and to a much
lesser extent to lanosterol and cholesterol. The accumulation
of radioactive squalene in rat tes t i s homogenates cannot be
accounted for by either a lack of cofactors or the presence of
a large endogenous pool of squalene. The squalene content
of rat tes t i s has been f o u n d to be 9 ~g/g wet t issue.

T H E CONVERSI0,N OP GL[TTAI~IATE CARB0'N TO F A T T Y ACID CAI%B0,bI
VIA CITR~_TE. I . T H E INFLUENC]~, OF GLUCOSE I N LAC'TATrING
R ~ T ~ £ ~ M M A R ¥ GLAND S L I C E S . .]. Madsen, S. Abraham and
[. L. Chaikoff (Dept . of Physiology, I~niv. o~ Cal i f . , Berkeley
4, Calif.) . J . Biol. Chem. 239, 1305-09 (1964). The stereo-
specific cleavage of ci t ra te by the ci t ra te cleavage e11zyme
was confirmed in lactat ing rat mammary gland and a ro le
for this enzyme was assessed. When lactat ing rat mammary
gland slices were incubated wi th glutamate-2-C~4 or glutamate-
5-C ~ in the presence of glucose, a metabol ic pathway v i a
a-ketoglutarate --> isoci t ra te --> cis-aconitate -> ci t ra te to
aeetyl-CoA and oxaloacetate (a backward reaction of the
I ( r e b s cycle) was suggested by (a) the finding of appreciable
amounts of C~ in the isolated f a t t y acids and (b) the loca-
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t ion of the C~ in these f a t t y acids . A method for es t imat ing
the extent of th i s backward reaction i s presented. It was
calculated tha t , of the total amount of glu tamate metabolized
v i a the K r e b s cycle in the presence of glucose, 20 to 30%
proceeds by way of th i s backward pathway. In the absence
of glucose, a much smaller fraction of the glu tamate metabo-
lized v i a the K r e b s cycle goes by the backward reaction.

S T U D I E S -WITH ACIDULATED COTTONSEED-OIL SOAPST0,CK. 1 . I T S
I J S E A S A I~AT SUPPLEI~£E,NT I N PRACT][CAL BI~0ILE}~ ~ - T ~ O N S .
B. Lipste in and S. Bornste in (Div. of Poul t ry Husbandry,
The National and Univ . Ins t . of Ag., Rehovot , Israel). P o u l t r y
Sc/. 43, 686-93 (1964). The value of acidulated cottonseed-oil
soapstock and the tolerance level of gossypol, in die ts of
broi lers , were tested in one &week and two 10-week battery
tr ia ls involv ing 2 ,314 chicks. The resul ts obtained in these
tr ia ls indicate that 0 .10% dietary gossypol (supplied by th i s
soapstock) is the safe u p p e r tolerance level . Up to th i s
l im i t t h e r e i s no difference between acidulated cottonseed- and
acidulated soybean-oil soapstock in terms of chick weight
gains and feed/gain ra t io . Levels of gossypol above 0.10%
depress growth rate by means of reduced feed consumpt ion ,
wi th a relat ively smaller e f f ec t on the feed/gain ra t io . At
concentrations which exceed 0.20%, gossypol causes high
mor ta l i ty . In one t r ia l , lys ine supplementat ion did not a f f ec t
the gossypol tolerance level .
2'. A T T E M P T S TO REDUCE I T S GOSSYPOL COIqTE,NT. Ibid., 694-701.
The data presented indicate that the gossypol content of
acidulated cottonseed-oi l soapstock i s influenced by the fol-
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CUT PRODUCTION $250 is the average cost for deodorizing a tank car of edible oil using conventional batch-type
equipment. With a Wurster & Sanger Continuous Deodorizing System, overall costs can now
be cut to about $100 per tank c a r - a 60% saving!

COST =150 PER Units rangeinsizeupwardfroml,5OOIbs, per hour . . . The W&S System provides a full
automatic operation; only minimum supervision is required. All operations-deaerating,

TANK CAR... with a W&S Continuous Deodorizing System./
drying, prestripping, deodorizing and cooling-are conducted under full vacuum. Counter-
current flow is utihzed for the most efficient use of steam. Unusually flexible, this systemcan
be operated from 25% to 100% capacity and be changed over quickly from one material
to another.
23 installations throughout the world are proof of how efficient and economical the W&S Con-
tinuous Deodorizing System can be in producing the highest quality oil. Write for detailed
information.
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