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• F a t s  a n d  O i l s  
ONE-ST'~P CtII%OMATOGR, AFHIC CLEANUP OF C~-ILOR.INATE~} HYDRO- 
CARBON PEISTIOII~I~ I%E;SID,UEIS IN" BUTTFAI~I~AT. I I .  CHRONXATOG- 
aAPHY 0S ~LG~ISIL. W. A. Moats (U. S. Dept.  of Agr., Agr.  
Market ing  Service, Market  Quality Research Die., Beltsville, 
Md.) .  J. Assoc. O/fie. Agr. Chem. 45 (2) ,  172-176 (19'63). 
The procedure for  chromatography  on Florisi l  was modified 
by using methylene chloride-petroleum ether mixtures to im- 
prove separat ion of insecticides f rom fat .  Combined with 
paper  chromatography,  it provides a screening procedure for  
insecticide residues in dairy products  tha t  is comparable in 
speed and simplicity to total  chloride methods but  is of su- 
perior sensitivity. 

~:~APID C'GLORIMI~Te.IC DBTI~RMINATION OF DDT IN MILK AND 
BUTTE:m R. C. Blinn and F. A. Gunther  (Dept.  of Entomology, 
Univ. of Calif. Citrus Res. Center and Agr.  Exp. Sta., River- 
side, Calif.) .  J. Assoc. O/tie. AgE. Chem. 46 (2), 191-195 
(1963).  Two versions of u eolorimetric procedure for  DDT in 
milk and bu t t e r  were compared to determine which was more 
reliable. Thirteen collaborators favored the version incorpo- 
ra t ing  an oxidative cleanup step with average findings of 
0'.89 --+ 0.19 and 0.18 ~+ 0.05 ppm for  milk fortified a t  levels of 
0.9'5 and 0.18 ppm, respectively; corresponding assays by the 
other procedure were 0.80 -4- 0.27 and 0.18. ~ 0.07 ppm. Analy- 
sis t ime varied f rom 2.5 te 11 hours per lot of three unknown 
samples plus two control samples. 

ELNC~TI~ON CAPTURE GAS CHI~OMATOGI%APHY FOR DET~q%I~INATION 
Or DDT IN BUTTEII~ AND SOMt~ VEIGETABLE 0ILS. A. K.  Klein, 
J.  O. Wat ts ,  and J.  N. Damico (Div. of Food, Food and Drug  
Admin., Wash. 25, D. C.). J. Assoc. O/tic. Apr. Chem. 46 (2) ,  
lg5 171 (1963). The use of electron capture gas chromatog- 
raphy makes it possible to determine DDT in 1 g of bu t te r  
and in 1 g of refined vegetable oils at the 0'.1-1.0 ppm level 
of DDT.  The precision is about  90%.. The lowest limit for  
reliable measurements  is 0.1 p p m  DDT. A variable ar t i fact ,  
having the same retent ion time as p,p ' -DDT, is the l imiting 
factor.  The presence of DDT may be confirmed by measur ing 
and ident i fying DDE formed by alkalhle hydrolysis. 

FATTY A.CID,S A1VD, OTHER LIpID~ IN" !%IAYON'IVAIS]~. Gertrude 
Eastwood, Port ia  Watson,  M. L. Bierenbaunl, and A. I.  
Fleischman (St. V incen t ' s  Hospital ,  Montelair,  N . J . ) .  J .  A ~ .  
Dietet. Assoc. 42, 518-52'0 (1963'). The lipid composition of 9 
brands  of mayonnaise is reported. Polyenoic acids comprised 
f rom 52-68% of the total fatty acids and sa tura ted acids f rom 
11 to 22%. The mayonnaises  contained f rom 160 to 335 
mg. /100 gm. of total stero]s (20% cholesterol and 80% mixed 
phytos terols) .  The authors  suggest  that  mayonnaise  is sult- 
able f e r n  diet requir ing a very high concentrat ion of poly- 
unsa tura ted  fa t ty  acids. 

THE; COI%IPONENT FATTY AC:II>S 0F' THE GLYCFAKIDE, AND Ptt0.S- 
PHOLIPII) FI~ACTIONS OF THEI BAOBAB SEF~D (AI)AN:SONIA D IGITATA). 
S. H. W. Cmellk (Agr. Res. Council of Rhodesia and Nyasa- 
land). J. Sc4. Food Agr. 14, 287-291 (1963). Glyeerides from 
the deeorticated seed of the baobab tree have been extracted 
with acetone and the f a t ty  acid composition invest igated by  
reversed-phase paper  chromatography.  Pure  lecithin and cepha- 
lin have been isolated f rom the alcohel-ether (3 :1)  extract  
and their f a t ty  acids studied. All f ract ions contain palmitic 
acid as the predeminant  sa tura ted  and oleic acid as the main 
unsa tura ted  acid. Linoleic acid is present  in all f ract ions te 
the extent of 21.7 to 30.6%, but  no other polyunsa tura ted  acids 
have been found. 

RI~CEiNT PRGGRcEISS IN AUTOXIDATION OF I%IONOtSTHENOID FATTY 
AC'IDS AN]) THF~I~ E;STE'&S. J.  H .  Skellon and D. IV[. Wha r r y  
(Bruno[ College, London) .  Chem. Ind. (London) 1952, 929- 
932. The authors  review recent l i terature (36 references) .  
The theory ef hydroperoxide fe rmat ion  in the main initial 
reaction of autoxidat ion of ethenoid esters has so fa r  not  been 
disproved. However, many invest igators  have concluded that 
net  only are ~ hydroperoxides formed but  in addition other com- 
plex peroxide types are found in the initial products  and also 
non-peroxidic oxygenated compounds are fornmd concurrently. 
Theories to explain the presence of carbonyl and other oxy- 
genated monomers, dimers and polymers in the products of 
autoxidat ion of menoetheneid f a t t y  acids and their esters are 
discussed. 

DETERIOI%ATION OF FRYING OILS. V. THE TYPID AND INDUCTION 
pEI%IOD OF THE DETERIOI%ATION OF SOYBEAN OIL. Hisashi  Kums-  

zawa (Nagoya  Municipal Hygienic Research Ins t i tu t e ) .  Yuka- 
gaku 12, 214-19 (1963). Deter iorat ion of f ry ing  oil was 
classified into S and J types  of deter iorat ion (mainly the 
tendency of foaming) .  The S type oil, stored under unfavor-  
able condition for  some time, showed reversion of color quickly 
while J type oil showed usual  tendency of deterioration. The 
change in iodine no., earbonyl no., viscosity and ultraviolet 
absorp t ion  spectra have been found to be extremely useful  hi 
evaluating the induction period and subsequent deterioration, 
while the changes in refract ive index, color and acid no. were 
not characterist ic for  each type of oil. The absorpt ion band 
of conjugated dienoie acid (a t  about  230 m~) ,  which showed 
a broad range and increased slowly dur ing the induction 
period, developed intensely and rapidly with the progress  of 
deterioration. On the other hand, it was also found that 
absorpt ion  of conjugated trienoie acid (at  259, 268, and 279 
m~) were very clearly indicated dur ing the induction period, 
bu t  tended to disappear  ~ l t h  the advance of deterioration. 
¥ I .  THE PRYING TEST TO EVALUATE THE STABILITY OF F~YING 
OILS. Ibid 288-94. F r y ing  tests were made by two methods. 
A cont inuous  f ry ing  method was used as welt as a f ry ing  
method in which 10% by weight of used oil was replenished 
with f resh oi !. The oils tested were soybean oil (S) ,  rapeseed 
oil ( R ) ,  S with addition of 0.1 ppnl dimethylpolysiloxane 
(0.1S), and that  with 1.0 ppm dimethylpolysilixane (1.0S). 
The order of stabili ty of oil by the con t inuous  f ry ing  method 
was 1.OS>0.5S>R>S while that  by the replenish method was 
in the order of  0.5S>I.0S>R>--S. The iodine no., carbonyl no. 
and l ight absorbancy at 233 mt~ shown at the end of each 
induction period were ahnost  identical by both of these meth- 
ods. Therefore,  evaluation of s tabi l i ty  should be judged f rom 
the length of induction period. 

ISOLATION AND STI%UCTURE OF THE EICOSENOIC, DOCOSENOIC, 
OCTADEC'ATETRAENOIC~ EICOSAPENTAENOIC AND DOCOSAHEXAENOIC 
ACID IN SKIPPER 0IL. Suketaka I to  and Kazuo F ukuzumi (Na- 
goya Univ.) .  YuIcagaku 12, 272-7 (1963). Skipper  oil is 
converted into methyl esters and these are separated by frac- 
t ionat ion by gas-liquid chromatography.  The structures of 
these acids were determined by oxidative ozonolysis with 
identification of f ragments  (as benzyl and /o r  ulethyl ester) 
by gas-liquid chromategraphy.  Those acids identified were: 
Ag-eicosenoic acid, A~-docosenoic acid, A~'9'~'~-oetadeeatetra- 
enoic acid, A ~'s'~'14,~Leicosapentaenoi c acid, and A ~' ~' ~o~3.~6. ~ 
doeosahexaenoie acid. These unsa tura ted  f a t t y  acids were 
found to be exactly the same as found in other fish oils. 

COMPOSITIONS 01~ TItE C01VIPONENT IVATTY ACIDS OF SEVERAL 
FISH OILS. Suketaka I to  and Kazuo Fukuzumi  (Nagoya  Univ.) .  
Yukagaku 12, 278-81 (1963). Proper t ies  (n~, acid no., sapon. 
no., iodine no., and % of unsaponifiable substance)  of oils f rom 
sardine, cuttlefish, oil-flatfish (Cynopsetta dubia), goby, tunny,  
sword-fish, cod-liver and shark-liver are listed. The compositions 
of these oils, as in the ease of skipper oil, were composed of 
sa tura ted  f a t ty  acids (in order of concentrat ion C~- followed 
by C~ and C~s-, while the contents of C~2- and C~-acids are 
zero or very small) ,  unsa tura ted  f a t ty  acids composed mainly 
of monoenic acids (A~-octadecenic acid, ±~-eicosenlc acid, A ~- 
docosenic acid, and k~a-tetracosenie a d d ) ,  polyunsatura ted  
fa t ty  acids (mainly of k°'~'J~'~5-octadecatetraenic a d d  and 
AS'S'~*'~4-eicosatetraenie a d d ) ,  while the content of dienic and 
trienie acids was very small. Thus these oils contained no 
eharaeterist le component specific to each kind of fish but  the 
differenees among them were only in their relative ratio of the 
fatty adds .  

FAT SPLITTING AND FATTY ACID DISTILLATION. ~"V[. B. Naras imha,  
S. Z. Abideen and K. S. Churl (Reg. Res. Lab., Hyderabad-9,  
Ind ia ) .  Indian Oil Seeds J. 7(1) ,  39-45 (1963). The develop- 
ment  of f a t  spl i t t ing is briefly traced and the importance of 
high pressure  hydrolysis is explained along with the mecha- 
nism. A batch type pilot p lant  of 100 kg. per batch capacity 
is described. The results obtained on the pilot p lant  for  split- 
t ing cottonseed and linseed oil under various conditions are 
repor ted  and discussed. The pilot distillation plant  of 100 kg. 
per  batch capacity is described and the results  of the distilla- 
tion of cottonseed fa t ty  acids are reported. 

A SECONDARY OXIDATION PRODUCT OF THE SCISSION OF THE 
PEI%OXIDES 0P UNSATURATED FATTY ACIDS AND THEIR ROLE IN 
THE I%ANCIDITY OF FAT. M. L o u r y  and G. Lechart ier  (Lab.  J ean  
Ripert, Inst .  des Corps Gras) .  Rev. Franc. Co rp,s Grae 10 (5) ,  
273 278 (1963). By this s tudy it has been demonstra ted that 
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the aldehydes formed by the scission of the peroxides of 
unsatura ted  acids can undergo a secondary autoxidation ac- 
companied by a degradation of their chain. By means of a 
chain reaction there can be produced a series of acids and 
aldehydes of lower molecular weight. A hypothesis is pre- 
sented tha t  autoxidatlve rancidity is formed by the aggrega- 
tion of products result ing from the double degradation of 
unsa tura ted  f a t t y  acids af ter  seission of the initial peroxide 
molecule. The hypothesis has been substant ia ted with experi- 
mental  results, taking into account the formation of small 
quantit ies of impurities. 

IV. fi~LDEHYDIC RAN"CIDITY. Ibid., 21-28. The role o~ alde- 
hydes in the rancidity of foods is reviewed. 

T H E  COI~FONENT FATTY ACIDS OF THE SEED FAT OF BASSIA 
(MADHUCA) BU~Ym~CEA. P. N. Agarwal, S. C. Pandey, T. R. 
Shanna  and 0 m  Prakash  (H. B. Technological Inst. ,  Kanpur ,  
India) .  J. Pron. Oil Technologists'  Assoc. India, Kanpur, 18, 
810 (1963). The kernels of Bassia butyraeea seeds yield 
64.1% of a nondrying oil. The oil has been found to contain 
55.86% pahnitic,  1.63% stearic, 38.55% oleic and 3.96% lino- 
Ieic acid, confirming the results of previous workers. 

A ~ E T H O D  FOR DETERI~INING OXIRAN]~ (EPOXIDE)  OXYGEN. L .  t .  
Lyubavina  (N. M. Knipovich Arctic Sci.-Res. Inst .  and 
Planning  Inst .  of Marine Fishing and Oceanography).  
Maslob.-Zhir. Prom. 21(1), 38 (1963). The determination 
of oxirane oxygen by using a 0.1 N solution of gaseous HBr  
or He1 in glacial acetic acid is inconvenient because of the 
difficulty of preparing the solution. In  order to improve the 
method, hydrochloric acid with a specific gravi ty of 1.19 
was subst i tuted for the ItBr.  Two samples of herring fat 
(oxidized and non-oxidized) were analyzed using the modi- 
fied solution. Results showed tha t  for determining oxirane 
oxygen the 0.1 N solution of concentrated HC1 in acetic 
acid is satisfactory.  The feasibili ty of employing this solu- 
tion in the investigation of other fa t s  should be tested on 
larger samples of the experimental material. 
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• F a t t y  A c i d  D e r i v a t i v e s  
POTENTI0,k{ETRIC' TITgATION OP ACIDS I N  AN N,N-DIMETHYL FATTY 
A~IDE. C. A. Reynolds, J.  Little, and IV[. Pat tengil l  (Dept. of 
Chem., Univ. of Kansas ,  Lawrence).  Anal. Chem. 38, 973-976 
(1963). Potentiometric t i t rat ions of a variety of acids and 
acid mixtures ranging  in s t rength from mineral acids to 
phenols have been performed us ing a commercially available 
mixture of N,N-dimethyl fa t ty  amides as a solvent. A con- 
ventional glass indicating electrode was used with a saturated 
calomel reference electrode modified by replacing the saturated 
potassium chloride solution with a saturated aqueous solution 
of l i thium chloride. The solvent gave reproducible titration 
curves which, in all but  a very few cases, had flat buffer 
regions. This fact,  coup]ed with its large potential range, 
makes the solvent especially suitable for differentiating titra- 
tions. 

B I S - 0 Y A N O E T H Y L A T I O N  OP FATTY AtdIINES. I I .  SYNT~IESIS  OF 
BIS- ( ~ - C ~ A N 0 ' ~ T I I Y L )  -HEXYLAM INE AND BIS- ( f l -O~A:NOETHYL) - 
NONYLA1V[INE. Seinlei Ni tanai  and Toru Kawamura  (Toyo 
Koatsu Co., Ltd., Hokkaido). FuIcagak~ 12, 210-13 (1963). 
Reaction of amine (hexylamine and nonylamine) and acry- 
lonitrile (1:3 molar ratio) in benzene or toluene (2 times of 
the weight of amine) for 2=3 days at 70C yielded 94-7% of 
monocyanoethy] compound, while the above reaction with 
methanol as the solvent yielded 94-7% of biscyanoethyl com- 
pound. The above reaction with no solvent, the yield of moan- 
compound was 85% and that  of bis-compound 15%. 

CONDENSATION OF 1-OCTADECE:NE W I T H  FORlkiALDE,TIYDE. Choiehiro 
Hirai, Seiji Matsumoto, Masami Sakamoto, and Taro Matsu- 
morn (Facul ty  of Science and Engineering, Nihon Universi ty) .  
Yu~agaku 12, 205-10 (1963). Condensation of 1-octadeeene 
with formaldehyde in acetic acid and periodic acid catalyst, 
saponification of the product and fractionation yielded 1,3- 
nonadecadiol, m. 75-5.5C, 3-pentadecatetrahydropyran-4-ol, m. 
65-6C, and a mixture of octadecan-2-ol and octadecan-3-ol, m. 
41-4C. 1-Oetadecene showed no reaction with formaldehyde 
without acetic acid in inert  solvent such as ethanol or in the 
presence of 50% acetic acid, also it  gave no reaction with 
aqueous formalin even in acetic acid. 

CONDENSATION 0,F O.LEIC A~II) W I T H  I~'0RI~ALDEIHYDE. Choichiro 
Hirai, Masaru Wada,  and Taro 1V[atsumoto (Faculty of Science 
and Engineering, Nihon Universi ty) .  Yu~agaku 12, 201-5 
(1963). A mixture of 17.4 g. parafornlaldehyde, 250 ml. acetic 
acid, 170 g. oleic acid and 1.7 g. periodic acid is refluxed 2 
hours, the product extracted with ether and concentrated to 
give 185 g. of an oil (n~ 1.464.0, I no. 39.1, acid no. 163.6 and 
sapon, no. 244.3). Saponification of this oil gave 4.5 g. 3-octyl- 
4-hydroxy-5-carboxyhexyltetrahydropyran (or 3-heptyl-4-hy- 
droxy-5-carboxyheptyltetrahydropyran),  m. 117-18C, and the 
mother liquor gave 25 g. of a mixture of 9- and 10-hydroxy- 
stearin acid, m. 70-1C. 

FATTY +AOIDS IN  ALKYD lX/IAN"UFAOTURE,. Anon. (Wolf Ltd.) .  
Teeh. Bull. 1952, No. 2, (2nd Ed.) ,  25 pp . - -This  is a revised 
enlarged edition of a manufac tu re r ' s  booklet giving detailed 
i~formation on the use of f a t ty  acids in the manufacture  of 
alkyds. Suggested formulations for the preparation of differ- 
ent types of alkyds are given. Also included are details of 
the use of dimeric acids as par t  replacement of saturated 
acids and the possibilities of upgrading alkyds modified by 
semi-drying f a t t y  acids, such as tall oil fatty acids, with the 
help of small amounts  of dehydrated castor oil fatty  acids. 
(Rev. Current Lit. Pa in t  Allied Ind.)  

HYDI~OX¥ D~I~IVATIVKS FROM CASTOa OIL. II--PRa~PAI~Aq?ION OF 
ALCOI~OL, DIH~rDI~OXY, TgIHYDROXY AND I~0N '0GLYC~IDE:  DEriVA- 
TIVES 0,I~ UN"DECYLE:NIO ACID. R. Ran Subba and K. T. Achaya. 
J. Sci. Ind. Res. 21D (12), 446-8 (1962). Some hydrexy 
derivatives of undecylenie acid have been prepared with a 
view to finding out their suitability for use in ester and alkyd 
formulations. The derivatives prepared include (1) undecylenic 
alcohol, obtained by the reduction of methyl undecylenate with 
Na (yield 86%) or LiAIH+ (yield 95% ) ;  (2) dihydroxy- 
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A B S T R A C T S :  F A T T Y  A C I D  D E R I V A T I V E S  

undecane, obtained by formoxylation of undecenyl alcohol and 
alkali saponification (yield 5 0 % ) ;  (3) trihydroxyundeeane, 
obtained by peracetic acid hydroxylation of undecenyl alcohol 
(yield 6 0 % ) ;  and (4) the monoglyceride of undecylenic acid 
via isopropylidene glycerol (yield 57%).  In f ra red  data  show 
tha t  formoxylation of undecenyl alcohol results in non-terminal 
hydroxylation, though this may or may not be exclusive. Thin- 
layer chromatography effects clear separation of these com- 
pounds according to the number of hydroxyl groups present in 
them. (Rev. Current Lit. Pa in t  Allied Ind.)  

PI%EPAP~ATION OF MONOOLY(3FA%IDF~S FROM VEGETABLE: OILS. I V .  
GLYCrEROLYSIS 01~ P]~ANUT, PARTIALLY HYDROGENATED PEANUT, 
COCONUT, MUSTARD AND LINSEF~D OILS. R .  K. K o c k h a r ,  S.  K .  D e y  
and R. K. Bha tnagar  (Shri  Ram Inst .  of Ind. Res. Delhi-6, 
Ind ia) .  Ind~a~ Oilseeds J. 7 (1) ,  46-54: (1963). The glycer- 
olysis of various vegetable oils such as peanut, hydrogenated 
peanut, linseed, coconut and mustard oils are presented. Oils 
with a predominance of unsaturated fa t ty  acids are reacted 
more readily. Fa ts  with low molecular weight f a t t y  acids 
such as coconut oil are conducive to high yields of monoglyer- 
ides under proper conditions. Castor oil gives the highest 
yield, probably because of the presence of a hydroxyl in the 
f a t t y  chain. Mustard oil, probably due to the presence of allyl 
isothiocyanate is not only very difficult to react bu t  also yields 
a dark and foul smelling product. 

PROOE:SS FOE THE PP~ODUCTION- O'F OLE~I~INIO #_OLD ESTE~KS. 
H. Feichtinger and H. Noeske (Ruhrchemle Aktiengesell- 
schaft) .  U.S. 3,095,432. Unsatura ted  aliphatic ac ids  and 5 
to 15% by weight of potassium bisulfate are placed in a 
reaction zone and heated to 140-180C while an alcohol having 
1 to 10 carbons is continuously introduced in small portions 
and immediately vaporized, the vaporized alcohol Passing 
directly through the acids. The water of reaction and unre- 
acted alcohol are continuously removed under a vacuum. 

METHOD O'F PRODUC'ING HIGHER FATTY ACID POLY.MERS. F .  0 .  
Barre t t  and O. G. Goebel (Emery Industries,  Inc.) .  U.S. 3,- 
097,Z20. In  the described process unsaturated,  higher fa t ty  
acids are heated in the presence of a Friedel-Crafts  catalyst 
to form a reaction product containing f a t t y  acid polymer. 
The improvement consists of increasing the acid number of 
the polymer by heat ing the reaction product in the continuing 
presence of water and a crystalline clay mineral  a t  tempera- 
tures of from 180 to 2600 for at  least z~ hour. 

• Biology and Nutrition 
THE SKIN STEaOLS oP NOR~AL AXI~ TR, IPAIZANOL-rI~ELATED RATS. 
R. B. Clayton, A. IN. Nelson, and I. D. Frantz, Jr. (Conant 
Chemical Lab., Harvard  Univ., C%mbridge 38, Mass.). and 
(Depts. of Med. and Physiological Chem., Univ. of Minnesota 
Medical School, Minneapolis 14, Minn.).  J. Lipid lees. 4, 
166-178 (1963). The skin sterols of normal ra ts  and of 
ra ts  t reated with the drug t r iparanol  have been analyzed by 
means of chromatography on silicic acid followed by gas- 
liquid chromatography of the components of the peaks ob- 
tained from the silicic acid chromatogram. These two 
procedures complement each other in leading to complete 
separations of pairs  of sterols tha t  are poorly separated in 
either system alone. The results are shown to indicate the 
presence in ra t  skin of several previously undetected com- 
pounds for which molecular structures are proposed on the 
basis of the retention factor method. Evidence is presented 
for  at  least two effects of the drug tr iparanol,  (1) in caus- 
ing accumulation of the An-analogues of all the intermediates 
in cholesterol biosynthesis tha t  normally occur in the 24,25- 
dihydro form, and (2) in causing marked al terat ions in the 
proportions of AL to AS-isomers of these intermediates. 

DAMAGE TO PI~0TF~INS BY PE.I~OXIDIZED LIPIDS. I .  D. Desai and 
A. L. Tappel (Dept. of Food Science and Tech., Univ. of 
Calif., Davis). J. Lipid Res. 4~ 204-207 (1963). The pur- 
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U s e  Tenox  a n t i o x i d a n t s .  T h e n  you  
c a n  a v o i d  p r o b l e m s  of  o x i d a t i o n ,  
r a n c i d i t y  a n d  of f - f lavors  in  p r o c e s s -  
i n g  y o u r  f a t - c o n t a i n i n g  m a t e r i a l s .  
M a k e  s u r e  y o u  h a v e  E a s t m a n ' s  
l i t e r a t u r e  on  t h e  e v a l u a t i o n ,  selec-  
t i on ,  use  a n d  a n a l y s i s  of  t h e s e  f a t -  
so lub le  a n t i o x i d a n t s .  

[ ~  Tenox  a n t i o x i d a n t s  f o r  edible 
fats 

[]  Mechanisms of fat oxidation 

[ ~  Tenox  a n t i o x i d a n t s  f o r  m o r e  
e f f ec t ive  food packaging mate- 
rials 

Colorimetric analyses o/ phe- 
nolic antioxidants in  foods  a n d  
p a c k a g i n g  m a t e r i a l s  

[ ~  T e n o x  a n t i o x i d a n t s  f o r  t h e  
fishing industry 

[ ~  Tenox  f e e d - g r a d e  a n t i o x i d a n t s  
f o r  poultry and animal feeds 

[ '~ E f f e c t i v e  s t a b i l i z a t i o n  of  in- 
edible animal fats w i t h  food-  
g r a d e  a n t i o x i d a n t s  

I f  you  c u r r e n t l y  use  a n t i o x i d a n t s  in  y o u r  f a t - c o n t a i n -  
i n g  p r o d u c t s ,  t h e  i n f o r m a t i o n  in  t h e s e  b u l l e t i n s  c an  he lp  
you  a s s e s s  w h e t h e r  you  a r e  u s i n g  t h e m  in  o p t i m u m  f a s h -  
ion.  I f  you  do n o t  p r e s e n t l y  e m p l o y  t h e s e  u s e f u l  a g e n t s ,  
you  m a y  d i s c o v e r  j u s t  h o w  t h e y  c a n  i m p r o v e  y o u r  p r o d -  
uc t s  o r  even  open  n e w  a v e n u e s  of  d e v e l o p m e n t  f o r  you.  
You wi l l  d i s c o v e r  as  wel l  h o w  E a s t m a n - t h e  l e a d i n g  m a n -  
u f a c t u r e r  of  a n t i o x i d a n t s  f o r  use  in  food  a n d  f e e d - c a n  
he lp  a d v i s e  you  on  t h e  cho ice  a n d  u se  of  Tenox  a n t i o x i -  
d a n t s  f o r  y o u r  p a r t i c u l a r  p r o d u c t s .  U s e  t h e  c o u p o n  below.  

Tenox Eastman food-grade 
antioxidants 

| R | n | | | n | n R B i B | B | | n | B i |  

Chemica(s Division, EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE 
Gentlemen: 
Please send me the general information bulletin on the prop- 
erties, use and evaluation of Tenox food-grade antioxidants, 
and the following special bulletins: 
(please circle number) 

Name  

Position 

Company 

Address 

City Zone State 
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(Cont inued  f r o m  page  39) 
pose of th is  research  was to de termine  the  m e c h a n i s m  of 
damage  to p ro te in  by  the  f ree  radical  i n t e rmed ia t e s  f o rmed  
du r ing  the  perox ida t ion  of l lpids.  The reac t ion  sys t em con- 
s is ted of l inolenic acid, cy tochrome e, and  oxygen.  The addi- 
t ion  r eac t ion  of  peroxidiz ing l inolcnie ac id  wi th  cytochrome c 
was m e a s u r e d  us ing  l inolenic aeld-C~t There  was  considerable  
d a m a g e  to cytochrome c as m e a s u r e d  by  its decreased solu- 
bility. P a p e r  ch roma tograph ic  s tudies  of  the  amino  acids  
of  the  l i imlenic peroxy-cytochrome c p roduc t  showed losses 
of  amino  acids  tha t  are labile to oxidat ion.  L i n k a g e s  between 
l inolenic acid and  cytoehrome e were identif ied as ei ther  
peroxy or e ther  by i n f r a r e d  spectra .  Hydro lys i s  revealed 
t ha t  70% of the  l inolenie acid was bound  to cytoehrome c 
t h rough  peroxy  bonds,  and  the  res t  t h rough  e ther  or possibly 
carbon- to-carbon  bonds.  M e a s u r e m e n t s  of  th iobarb i tu r ie  acid 
value and  peroxide n u m b e r  s u b s t a n t i a t e d  the  chemical  n a t u r e  
of peroxida t ive  damage  to cytoehrome c. 

METABOLIS~£ OP pLASMALOGEN: II. THE DETERMINATION OF 
ALK]~NYL E,THERS IN THE PlgESERrCE ON FREE ALDEttYDE,S. H .  
R. W a r n e r  and  W. E.  1~1. L a n d s  (Dept .  of  Biol.  Chem., Univ.  
of Michigan ,  A n n  Arbo r ) .  J. Lipid Res. 4, 216-220 (1963) .  
A rap id  and  sensi t ive me thod  for  the  ana lys i s  of  a lkenyl  
e thers  (p l a sma logens )  in the  presence of f ree  a ldehyde is 
proposed.  The  method  is  appl icable  over the  r ange  0.0'2-0.2 

moles of  p i a sma logen  and  is pa r t i cu la r ly  u se fu l  for  fol lowing 
the  course of enzymat ic  or chemical  reac t ions  in  m i x tu r e s  
con ta in ing  bo th  free  a ldehydes  and  p l a sma logens  in aqueous  
media .  

QUANTITATIVE ISOLATION OP STIgRDLS. W .  IVl. Sper ry  (Depts .  
of  Biochem.,  New York  P sych i a t r i c  Ins t . ,  and  College of 
P h y s i c i a n s  and  Surgeons ,  Columbia  Univ. ,  New York  32, 
N .Y. ) .  J. L@id Res. 4, 221-225 (1963) .  P rocedures  arc  
descr ibed for  the  quan t i t a t ive  g rav imet r i e  isola t ion of choles- 
terol a n d  cholestan-3fl ol as the  digitonides, and  for  the  
quan t i t a t i ve  recovery of these  sterols  f r om their  d ig i tonides  
in the  r ange  of 0.5-4.0 rag. 

SOME )~EATUI~E~S 0P PAT MIgTABOLISM DUllING STI~ESS. S.  ~ .  
Lei tes  and  Chou-Su (Dept .  of  Pa thophys io logy ,  Central  Pos t -  
g r a d u a t e  Med. Ins t . ,  3~loseow). Federation Proc. 22, T 2 4 4 -  
246 (1963) P a r t  I I ,  (T rans .  Sup.)  (Voprosy  Medi ts inskoi  
Khimi i ,  vol. 8, no. 3, p. 289, 1962) I n  r a t s  sub jec ted  to 
s t ress ,  an  increase in the  con ten t  of  unester i f ied ( f ree)  f a t t y  
ac ids  in  the  blood serum is observed with s t ress  l a s t i ng  f rom 
20 min  to 17 hrs.  A paral le l  increase  in  the  l ipolyt ie  ac t iv i ty  
of  the adipose t i ssue is observed a f t e r  20 rain to 3 hr  of  
s t r e s s ;  a f t e r  17 hr,  th is  index  decreases,  while l lpolysis  in 
the  l iver increases.  The l ipolyt ie  ac t iv i ty  of  the  m y o e a r d i u m  
decreases  a t  3 h r  and  17 hr  of  stress.  The  l ipolytie ac t iv i ty  
of  the  aor t ic  t i ssue decreases  with s t ress  l a s t i ng  1-17 hr.  
The  depress ion  of the  l ipolytie ac t iv i ty  of  the  myoca rd ium 
and  aor t ic  t i ssue unde r  s t ress  m a y  be s ignif icant  in the  
pa thogenes i s  of  the  card iovascular  diseases  t h a t  develop dur-  
ing  th i s  s ta te .  

SElCUI~ LIPOPI~OTEINS IN PATIE,NTS WITH VARIOUS CII~C3JLATOI~y 
DrSTUP~BANCES. A. A. M i t t e l ' s h t ed t ,  L. K .  B a m n a n ,  V. M. 
K a r p i n s k a y a  and  G. R. Knyazeva .  Federation Proc. 22, 
T240~243 (1963) P a r t  I I ,  (T rans .  Sup.)  (Zhurna l  Nevropato-  
logii  i P s ikh i a t r i  imeni  S. S. Korsakova ,  vol. 62, no. 1, p. 59, 
1962).  Regard less  of  whe the r  a t  the  m o m e n t  of  inves t iga t ion  
there  was  an  acute  d i s tu rbance  of the  cerebral  c i rculat ion 
or not,  and  also regard less  of  the  cha rac te r  of  the lesion, 
the protein- l ipid me tabo l i sm is g ross ly  d i s tm 'bed  in hyper-  
tensive pa t i en t s  in the  sclerotic s t age  and  in p a t i e n t s  with 
genera l ized  aud  cerebral  a theroselerosis .  This  is m a n i f e s t e d  
by  an  increase  in the  to ta l  l ipid concent ra t ion ,  an  increase  
in the  fl-l ipoprotein f r ac t ion  of the  serum,  and  an  increase  
in the  concent ra t ion  of  the  to ta l  cholesterol  and  the  choles- 
terol in the  fl-lipiprotein f r a c t i on ;  the  d i s t r i b u t i o n  of phos- 
phol ip ids  among  the f r ac t ions  is also abnormal .  The increase  
in the  f ibr inogen concen t ra t ion  in the  p a t i e n t s '  blood and  
the changes  in hepar in  to lerance  demons t r a t e  t h a t  the  c lo t t ing  
sys t em of the  blood is involved.  
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VITAMIN E AND ]~SSENTIAL FATTY ACIDS. F. Weber, U. Gloor and 
O. Wiss (Hoffman-LaRoch & Co., Basel). Fette Seifen 
Anstriehc~ittel 64, 1149-1153 (1962). In nmnerous investi- 
gations it has been shown that an increased absorption of 
essent ia l  f a t t y  ac ids  (linoleie and  arachidonic  acids)  resul ts  
~n an  increase  in the  v i t amin  E requi rement .  The au thor  
discuss  the  ques t ion  of  how f a r  the  v i t a m i n  E con ten t  of  
edible f a t s  is able to cover the  increased requ i rement  
caused by  essent ia l  f a t t y  acids. 

E P ~ C T  OP FE~DI~G ~UTOXIDIZ~D SOYBF~A~ OILS O~ T ~  BODY 
FAT OF I~ATS. E.  Degkovi tz  and  Ig:. Lang .  Fette Seifen 
Anstrichmittel  64, 893 900 (1962) .  Soybean  oil was oxidized 
a t  180C in the  presence  of a i r  for  ten  and  twen ty  hours .  
The effects of  f eed ing  th is  oxidized oil upon  the body f a t  
of  the  r a t  was  inves t iga ted .  An ima l s  were f ed  the  oils 
both with a n d  without vitamin.  E supplementation. The 
authors report an increase in the content of oxidation products 
of unsaturated fatty acids in the body fat of rats as measured 
by their methods (TBA test and dichloroindolphenol test). 
Influences of the heated fat diets upon diene, triene, and 
total polyeneoic acid content of the body fat of the rat 
are also discussed. 

CATALYSIS O1~ UNSATUKATED LIPID OXIDATION BY IliON PRi)TO- 
POlgPHYRIN DERIVATIVES. W .  D. Brown,  L e A m m  S. H a r r i s  
and  H. S. Oleott  (Un ive r s i ty  of  Cal i fornia ,  Berke ley) .  Arch. 
Biochem. Biophys. 101, 14-20 (1963) .  Var ious  der ivat ives  
of hemoglob in  and  myoglobin,  i nc lud ing  me themoglob in  and  
me tmyog lob in ,  imidazole  hemoglob in  hemichrome and  imidazole 
myoglobin  hemiehrome,  carbon monoxide  hemoglobin ,  oxy- 
hemoglobin ,  and  ni t r ic  oxide hemoglob in  were used as cata- 
lys t s  for  u n s a t u r a t e d  lipid oxidat ion.  All  were active ca ta lys ts ,  
bu t  the re  were induc t ion  per iods  with some of the  f e r rous  
forms .  Ex t r ac t i on  of the  ca t a ly s t  fol lowed by  spectrophoto-  
met r ic  ana lys i s  ind ica ted  it  to be in the  f e r rous  fo rm  dur ing  
the  induc t ion  per iod  and  in the  fe r r i c  s t a te  once the  oxidat ion  
s ta r ted .  D e n a t u r e d  me themoglob in  and  n i t r ic  oxide hemo- 
globin  behaved  s imi lar ly  to the  ana logous  na t ive  p ro te in  com- 
pounds .  

IN VITRD STUDIES ON THE ]~ATE 01o a-TOCOPHEROL IN KAT' LIVER 
HO,MOGENATES. C. R. Seward and L. M. Corwin (Waiter 
Reed Army Medical Center). Arch. Biochem. Biophys. i01, 
71-4 (1963). Incubation of toeophero] with rat liver homog- 
ena tes  unde r  condi t ions  which have  been shown to p reven t  
an  in vitro metabol ic ,  oxidat ive lesion does not  lead to the  
f o r m a t i o n  o f  new, act ive me tabo l i t e s  of  the  v i tamin .  Other  
t han  a p p e a r i n g  to be bound  to t he  pro te in  du r ing  the  course 
of the  incuba t ion ,  tocopherol seems to be i ts  own active 
metabol i t e  in  the  in vitro sys tem.  

T H E  COKR~E,LATION 0P  GAS-LIQUID ~tII~O~[ATOGI~APHIC BEHAVIOR 
AND STaUCTURE Or STF~OIDS. C. J .  W. Brooks  and  Lei la  
H a n a i n e h  ( W e s t e r n  In f i rmary ,  Glasgow) .  Biochem. J. 87, 
151-61 (1963) .  Re ten t ion  data ,  re la t ive to cholestane,  for  
ga sd iqu i4  c h r o m a t o g r a p h y  of 90 s teroids  of  the  andros tane ,  
p regnane ,  eholane  and  choles tane  series have  been recorded 
for  two silicone s a t i ona ry  phases ,  SE-30 and  QF-1, on Gas- 
Chrom P at  200C. A cons t an t  s epa ra t i on  of 1.12 was ob- 
served on bo th  phases  for  ha- and  5fl-epimers of  s a t u r a t e d  
steroids,  e i ther  bea r ing  no 3 - subs t i tuen t  or wi th  a 3-oxo 
group.  Regu la r i t i e s  in changes  in re ten t ion  accomp an y in g  
the  in t roduc t ion  of a subs t l t uen t  have  been  demons t r a t ed  for  
3-, 11-, 17- and  20-hydroxyl  g roups  and  for  3-, 11-, 17-, 20-, 
and  A~-3-oxo groups .  Aee ty la t ion  re ten t ion  fac to r s  for  3- 
hydroxy  s te ro ids  have  been corre la ted  wi th  the  s te reochemis t ry  
of r ings  A a n d  B. D a t a  have  been applied to the  t en ta t ive  
ident i f ica t ions  of keto s teroids  derived f rom urine.  

VITAMIN E DEFICIENCY AND ION TRANSPORT IN t~AT LIVEtt SLICES. 
A. E.  M c L e a n  (Un ive r s i ty  College Hosp i t a l  Medical  School, 
London ) .  Bioehem. J. 87, 164-7 (1963).  L iver  slices f r o m  
r a t s  which had  been made  deficient in v i t amin  E by  feed ing  
them on case in  or yeas t  diets  were unab le  to reaccumula te  
po t a s s ium removed by leaching  in  the  cold. Cooled slices 
also showed a f a l l ing  off in oxygen  uptake .  These  defects  
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were not  p reven ted  by  feed ing  with se lenium bu t  were 
p romp t ly  reversed by  g iv ing  a-tocopherol or by the addi t ion  
of an t iox idan t s  to the  incuba t ion  solution.  The  au tho r  con- 
cludes tha t  the  defec t  in vitro in oxygen  up t ake  by  v i t amin  
E-deficient t i s sues  ~o]lows d i s tu rbances  of ionic composi t ion 
due to cooling. 

ALL CIS-DOCOSA-l,7,10,13,16,19-HEXAgNOIC' ACID IN OX I~ETrINA. 
A. 1~. H a n d s  and  W. B a r t l ey  (Un ive r s i t y  of  Oxfo rd ) .  
Biochem. J. 87, 263-6 (1963).  All-eis-docosa-4,7,10,13,16,19- 
hexaenoic  acid has  been isola ted as  the  me t hy l  ester  f rom 
cat t le  re t inae  and  i t s  s t ruc tu re  de te rmined  by degrada t ion .  

STUDI/~S ON Z,IETABO.LIS~£ O1~ VITAMIN k .  1. T H E  BIO,LO(~ICAL 
ACTIVIV~r O~ VlTA~IN ~ ~Om IN ~a~.s. P .  I~ la . th i ,  K .  Subba  
Rao, P .  S. S a s t r y  a n d  J .  Gangu ly  ( I n d i a n  I n s t i t u t e  of Science, 
BangMore ) .  Bioehvm. J .  87, 30.5-11 (1963) .  ¥ i t a m i n  A 
acid was biological ly  ~8.9% as  act ive  as M1 trans-vitamin A 
ace ta te  in  r a t s  when  g iven  orally, and  141% as active when 
in jec ted  in t raper i tonea l ly .  W h e n  v i t ami n  A deficient ra t s  
were fed  wi th  10 /~g o f  v i t mn i n  A acid or the  ace ta te  per  
day,  the ac id- fed  r a t s  showed a more  p ronounced  g rowth  re- 
sponse wi th in  24 hour s  o f  the  dose, d r ank  cons iderab ly  more  
water  and  excreted less u r ine  t h a n  the  ace ta te - fed  group.  
A s ingle  dose of 500 /zg of the  acid could sus t a in  the  growth  
ra te  of  deficient r a t s  for  4 weeks. The  au thors  sugges t  t ha t  
the  ma rked  g rowth  in response  to v i t a m i n  A acid m a y  be 
due to a more  r ap id  correct ion of wa te r  imba lance  in the  
deficient an imals .  

STUDIES IN CAI%O~ENOGENESIS. 29. ATCE~[P~S '~0 DETECT 
LYC'OPEI~SENE IN  ]~IGttEI~ PLANTS.  ~E. I.  Mercer,  B. IK. Davies  
and  T. W. Goodwin (Un i ve r s i t y  College of W a l e s ) .  Biochem. 
J .  87, 317-25 (1963) .  A me thod  for  the  detect ion and  identi-  
fication of  lycopersene ha s  been developed. The sens i t iv i ty  
is 0.05 ~g. Ana lys i s  of  the unsaponif iable  components  of  
excised, e t io la ted maize  seed l ings  exposed to 2 C~<mevalonate 
unde r  condi t ions  of  l igh t  and  darkness ,  and  to C~CO~, has  
fa i led  to reveal  the  presence of lyeopersene.  Labe led  CO.~ 
was  incorpora ted  into bo th  squalene  and  phy toene  by  maize  
seedlings,  bu t  meva lona t e  was incorpora ted  only into squalene.  
Mevalona te  was incorpora ted  into both  squalene and  phy toene  
by  carrot-root  s l ices;  no lycopersene could be detected.  No 
lycopersene could be detected in t a re  (Vicia sat@a) lipid. 
The  au tho r s  conclude t ha t  lycopersene is p robab ly  not  a 
precursor  of  carotenoids .  

30.  T H E  PI~O,B,L]L1V[ 0,P LYCOPEnSI~3NE t00gMa~ION IN NIgLTgOSPORA 
cg~ss.s .  13. H.  Davies,  D. Jones  and  T. W. Goodwin. Ibid, 
326-9.  A deta i led  ana lys i s  of the  less polar  hydroca rbons  
of  the  unsaponi f iab le  f r ac t ion  of Neurospvra crassa, cul tured  
in the  presence of d iphenylamine ,  revealed the  presence of 
squalene,  phytoene ,  phytof luene  a n d  fl-carotene. Several  un- 
identif ied hydrocarbons ,  less polar  t h a n  squalene,  have  also 
been  detected.  Lycopersene ,  the  C~o ana logue  of  squalene,  
was  absent .  Labe l ed  mevalonic  ac id  w a s  incorpora ted  into 
squatene  and  phy toene  and  o ther  t e t r a t e rpenes  more  unsa t -  
u r a t ed  t h a n  phytoene .  Labeled  ]ycopersm~e could n o t  be 
detected.  Accord ing  to the  au thors ,  these  resu l t s  indica te  
t h a t  phy toene  and  not  lycopersene is the  first C~o compound  
fo rmed  in  caro tenoid  b iosynthes i s .  

STUDIES ON THE ~[ODE OP ACTIO,N O~ E~CESS VITA)~IN A. 
6. L ~ s o s o ~ * ~  e ~ o ~ s ~  .(~D ~n-E ~ E ~ ) ~ e ~ O N  O~" C A g ~  
~aT~lX. H . B .  Fel l  and  J .  T. Dingle  ( S t r a n g e w a y s  Res. Lab. ,  
Cambr idge ) .  Bioehem. J. 87, 403-8 (1963) .  Car t i l ag inous  
rud imen t s  of  chick embryos  g rown in  t he  presence  of  3.3 #g 
of  v i t amin  A / m h  release an  acid p re t ense  into the  cul ture  
med ium.  The  pFf o p t i m m n  of th i s  enzyme is s imi lar  to t h a t  
of  a pre tense  ob ta ined  f rom a pa r t i cu l a t e  f r a c t i on  of  the  
rud iments .  V i t a m i n  A also re leased a p re tense  f r o m  a 
pa r t i cu la t e  p r e p a r a t i o n  obta ined  f r o m  bovine  and  chick 
car t i lage.  These resu l t s  provide evidence t ha t  the  v i t amin ,  
when  added  in excess of  no rma l  requi rements ,  causes  a change  
in the  pe rmeab i l i ty  or s tab i l i ty  of  in t race l lu la r  par t ic les .  

D ~ T & ~ Y  BIL~  AOI])S AND L/P/J)  ZIETA.BOLISI~ I I .  THEI DUGTULAR 
CELL ~CTION INDUGFJD BY LITHOCHOLIG ACID. ]~. D. I{unt~ 
G. A. Leveil le  and  l=[. E.  Sauber l ieh  (U.  S. A r m y  Med. Res. 
and  Nuf r .  Lab. ,  F i t z s i m m o n s  Genera l  Hosp. ,  Denver ,  Colo.).  
Prec. Soc. Exp.  Biol. Med. 113, 139-142 (1963) .  D ie t a ry  
l i thocholic acid alone and  in  combina t ion  wi th  eholic acid or 
cholesterol  has  been shown to induce  the  duc tu la r  cell r eac t ion  
in  the  livers of  chickens.  D i e t a ry  cholic acid, deoxycholic acid, 
or cholesterol did no t  a l t e r  liver s t ruc ture ,  l~emoval of  li tho- 
cholic acid f rom the  diet resu l ted  in  regress ion  of the  react ion.  

(Cont inued  on page  47) 
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• D r y i n g  Oils  and Paints  
PROTE,CTION OF ' IPA)N BY ZINC~I~IC.tt PAINTS. Anon .  Co~'rosion et 
Anticorro~ion 10, No. 4, 148 (1962) .  Zinc-rlch p r i m e r s  require  
no f in ish ing coat,  ha rden  unde r  water  on account  of  Zn carbon- 
a te  f o rma t ion ,  possess  h i gh  res i s tance  to ab r a s i on  a n d  to 
fungi ,  a ca thodic  protec t ive  action,  the rmal  and  electr ical  con- 
duct iv i ty  and  su i t ab i l i t y  for  use  as weld ing  p r imers .  (Rev. 
Current  Li t .  P a i n t  All ied Ind . )  

HAZARDS TO HEALTH.: EPOXY t~ESINS. ~a. B.  Topper .  New En.g- 
land J. Med. 267, 821 (1962) .  I n  the course of a shor t  review 
art icle the  au tho r  draws a t t en t ion  to some h a r m f u l  effects 
which componen ts  of  epoxy res ins  and  the  res ins  themselves  
m a y  produce.  A l though  the  cured res ins  are  v i r tua l ly  non-toxic,  
the l iquid res ins  pr ior  to the  add i t ion  of the  ca t a lys t  are i r r i t a n t  
to the eye and  skin and  are  also weakly sens i t iz ing.  H a r d e n i n g  
agen t s  such as  d ie thy lene t r i amine  and  t r i e t h y l e n e t e t r a m i n e  m a y  
give rise to p r i m a r y  and  al lergic  dermat i t i s .  Contac t  wi th  
amine  ca t a ly s t s  du r ing  m a n u f a c t u r e  m a y  cause  de rma t i t i s  and  
the  development  of  a p e r m a n e n t  s t a te  of  ex t reme  hypersens i -  
t iv i ty  to these  agents .  Such hypersens i t ive  ind iv idua l s  m a y  
experience a r e t u rn  of the i r  de rmat i t i c  condi t ion  as a resu l t  
of contac t  wi th  the  small  a m o u n t s  of  amines  p r e sen t  in sol id 
epoxy-res inous  mate r ia l s .  I n h a l a t i o n  of  ami ne  h a r d e n e r s  m a y  
resul t  in pro longed as thma- l ike  wheezing  and  cough i ng  which  
m a y  recur  even on exposure to m i n u t e  t races  of  amine  vapours .  
(Rev. Cu r r en t  Li t .  P a i n t  All ied Ind . )  

CttEI~ICAL AN]) PHYSICAL PROCE'SSES IN VARNIStt SOLUTION AND 
FILMS. G. Marwedel ,  Ind.-Lac~.-Betrieb 30, 3,70=380 (1962) .  
A f t e r  a n  i n t roduc to ry  h is tor ica l  review, the  scientific founda-  
t ions of deve lopments  in  the  va rn i sh  field a n d  the i r  p rac t ica l  
impl ica t ions  are  explained.  The  quoted charac te r i s t i cs  of  the  
ind iv idua l  classes of  res ins  are  based  on the  work  of  J .  Scheiber.  
(Rev. Cur ren t  Li t .  P a i n t  All ied Ind . )  

PAINT THAT DETECTS EADIATIOI~. Anon.  New Scientist 16, No. 
314 ~, 441 (1962) .  A p a i n t  based  on a yellow azo dye in  poly- 
v inyl  chloride h a s  been  developed which can  be used  to de tec t  
radiat ion doses in the  r a nge  100,000-10 mil l ion rads.  I r r ad i a -  
t ion releases HC1 f rom the  polyvinyl  chloride, which t u rn s  the  
dye red. P a i n t e d  s t ickers  a re  used  on boxes of  surg ica l  in- 
s t rumen t s ,  etc., to show whe the r  i rradiat ion  s ter i l i sat ion has  
been car r ied  out. (Rev. Cur ren t  Lit .  P a i n t  Al l ied Ind . )  

MEET THE URALKYD. E.  R. Wel l s  and  J .  C. H i x e n b a u g h .  Am.  
Paint J. 46, No. 47, 88 (3 pp . )  (1962) .  A descr ip t ion  of the  
proper t ies  of  u r e t h a n e  oils, fo r  which the  t e r m  ' ~ u r a l k y d s ' '  is 
proposed.  (Rev.  Cur ren t  Li t .  P a i n t  All ied Ind . )  

NEw RZSULTS IN TtIE PRACTICAL APPLICATION O& ISANO OIL IN 
[STAND OILS AN])] VARNISHES. R. Pr ies te r ,  Faxbc u. Lack 68 
(12) ,  879 (1962) .  A s u m m a r y  of a paper  p r e sen t ed  a t  the  
Diisse ldorf  Conference  of the  Deu tche  Ges. ff ir  Fe t twissen-  
schaf t ,  1962. The  chemical  cons t i tu t ion  of i sano  oil ha s  led to 
difficulties in  i ts  development  in  the  va rn i sh  i ndus t ry .  The  
t e rmina l  v inyl  g roup  in  i ts  s t ruc tu re  causes  r ap id  polymeriza-  
t ion a t  h ighe r  t empera tu res .  Owing to its exothermic  reac t ion  
on hea t ing ,  i sano oil should  only be  processed to s tand oils 
below 200C. and  only in smal l  quant i t ies .  The inf luence of  t ime  
of h e a t i n g  a t  250C on a m i x t u r e  of  l inseed oil and  i sano oil  
(~ :1 )  in re la t ion  to v iscos i ty  and  d ry i ng  t ime  is shown in  
tables.  As  i sano oil is made  f r o m  n u t s  g rown in  the  fo rmer ly  
F rench  Congo and  a t  p re sen t  unobta inab le ,  i t s  deve lopment  is 
res t r ic ted.  (Rev.  Cur ren t  Li t .  P a i n t  All ied Ind . )  

REACTION O~ DRYING OILS WITH ALKENES. H.  P .  K a u f m a n n  
and  F.  J .  Biischer.  Farbe ~. Lack 68 (12) ,  880 (1962) .  A 
s u m m a r y  of  a pape r  p r e sen t ed  a t  the  Dfisse ldorf  Conference  
of  the Deu t sche  Ges. f i i r  F e t t w l s senscha f t ,  1962. A t  elevated 
t empe ra tu r e s  a n d  pressures ,  in  the  way  of the  Die]s-Alder  
syn thes i s  wi th  f o r m a t i o n  of cyclic sys tems ,  the  lower gaseous  
olefins, e.g., ethylene,  p ropy lene  and  bu ty lene  and  also acetyl-  
ene, add  on to u n s a t u r a t e d  f a t t y  acid me t hy l  es ters  and  tr i-  
glycerides.  The  yie ld  f rom e thylene  and  ace ty lene  wi th  di- 
olefinic ac ids  is abou t  45%.  Th i s  syn thes i s  can  be used  to 
expla in  stand oil fo rma t ion .  (Rev. Cur ren t  Li t .  P a i n t  All ied 
Ind . )  

TUNG GROWERS ~ NEW CONCF~TS IN OOOPFaR&TTV~ INT~bTATIONAL 
RESEAI~CH. R. 0 .  Aus t in .  Paint  Ind. Mag. 77 (9) ,  23-33 (1962):  
Research  jo in t ly  f inanced by U.S.  and  A r g e n t i n e  t u n g  growers  
is reviewed. The  research  p r o g r a m m e  of  the  A r g e n t i n e  Ins t i -  
tu te  of  F a t s  a n d  Oils is first deal t  with.  Cur ren t  work  includes  
p r epa ra t i on  of  pure  a-monoelaeos tear in  and  i t s  t he rma l  poly- 
mer i sa t ion  to y ie ld  e m u l s i f y i n g  agen t s  and  the  p r e p a r a t i o n  

and  po lymer i sa t ion  of  a r ange  of  o ther  es ters  of  e laeostear ie  
acid. Work  a t  the  Deve lopment  L a b o r a t o r y  a t  P icayune ,  Mis- 
sissippi,  ha s  been concerned wi th  the  p roduc t ion  of a water -  
soluble oil by  r e a c t i o n  of  t u n g  oil (1 mole)  wi th  f u m a r i c  acid 
(11~ m o l e ) ;  the  ca ta ly t ic  air  b lowing  of t u n g  oil  to improve  
film proper t i es ;  copo lymer i sa t ion  reac t ions  of  s ty rene  wi th  air- 
b lown t u n g  oil and  the  epoxida t ion  of  t u n g  oil by  new proc- 
esses. (Rev. Cur ren t  Li t .  P a i n t  All ied Ind . )  

QUALITATIV~ AND SPOT TESTS FOR POL~ERS AND RESINS. 
C. A. Lucches i  a n d  D. J .  Tessar i .  Off. Dig. 34, No. 447, P t .  1, 
387-398  (1962) .  P u b l i s h e d  qua l i t a t ive  and  spot  tests  for  the  
po lymers  a n d  res ins  commonly  f o u n d  in the  b inde r  por t ion  of 
su r f ace  coa t ings  have  been as sembled  and  checked wi th  known 
samples .  Those  tes t  p rocedures  which were f o u n d  to be mos t  
u se fu l  and  rel iable  a re  descr ibed in  detail .  I nc luded  are  pro- 
cedures for  fo rma ldehyde ,  o-phthala te ,  n i t r a te ,  epoxide,  phe- 
nolics, cellulosics, s tyrene,  urea,  me lamine  a n d  me thac ry l a t e  
resins,  ch lor ina ted  rubbe r  and  rosin.  (•ev. Cu r r en t  L i t .  P a i n t  
Al l i ed  Ind . )  

MICI~OBIOLOGICAL I)ETElClORATION OF PAINT FILMS. S. Shapiro .  
Off. Dig. 34, No. 449, 622-64el (1962) .  The  g rowth  of f u n g i  
on p a i n t  films is considered wi th  pa r t i cu la r  r e g a r d  to whe the r  
the  f u n g i  ac tua l ly  degrade  the  coat ing.  W h i l s t  m ic roo rg an i sm s  
u n d e r  ce r ta in  condi t ions  can cause  b reakdown of  l inseed oil  
and  oil films, p rac t i ca l  cases  where  film b reakdown  can  be 
unequivoca l ly  a t t r i b u t e d  to f u n g i  are  rare.  (Rev. Cu r r en t  Li t .  
P a i n t  Al l ied Ind . )  

E L1i]CTt~ON /~ICI~OS OOPY 0E AKTIF'ICIALLY WE½T'HE~Ea) PAINT 
rIL~S. J .  D. N y e  and  J .  S. Mackie.  0 ~ .  Dig. 34, No. 450, 716-  
750 (1962) .  The  deg rada t i on  on accelera ted  wea the r i ng  (wi th  
or w i thou t  w a t e r )  of  a ser ies  o f  baked  acryl ic  enamels  of  
d i f fe r ing  du rab i l i t y  ha s  been fol lowed by electron microscopy.  
The  genera l  m e c h a n i s m  was a lways  the  s a m e - - U . V ,  radiat ion  
caused depo lymer i sa t ion  of the  vehicle, so t ha t  i t  s h r a n k  an d  
al lowed the p i g m e n t  to pene t r a t e  the  su r f ace  and  be re leased 
as par t ic les  or agg lomera te s ,  c ross- l inking a t  the  same t ime 
m a k i n g  the  su r f ace  more  bri t t le .  As  the  concen t ra t ion  of 
deg rada t i on  p roduc t s  increased  the  film became more  hydro-  
philie, imbibed  wa t e r  and  swelled, the  s t resses  c rea ted  some- 
t imes  caus ing  d i s in tegra t ion .  I n  absence of  water ,  the  gloss 
fel l  more  slowly and  only the  first  s t age  of deg rada t i o n  oc- 
curred.  The  b r eakdown  of coloured pa in t s  and  of meta l l ic  
pa in t s  and  the  effects  of  p i g m e n t  par t ic le  size and  concentra-  
tion, have  been s tudied.  (Rev. Cur ren t  Li t .  P a i n t  All ied Ind . )  

MEDIU.~¢I CIHARACVPERIST'ICS THAT INFLUENCE INHIBITING PO,WE~ 
OF ANTICORt~OSIV]5 PAINTS. V. Rascio.  Point. Pig. Vernis 38 
(5) ,  254-260 (1962) .  Exposu re  r e su l t s  on a ser ies  of  p a in t s  
based  on A r g e n t i n e  l inseed and  t u n g  oils ( inc lud ing  polymer-  
ized oils, a lkyds ,  phenolic-modified media ,  etc.) a re  reported.  
(Rev. Cur ren t  Li t .  P a i n t  All ied Ind . )  

10-YEAR PAINT TESTS ON WEATHERED GALVANIZED ROOFING. 
A. 5. Mueh l ing  and  J .  O. Curt is .  Illinois Ngriv. Experiment 
stat ian,  B~*ll. No. 676, 27 pp.  (1961) .  A 10-year field t e s t  pro- 
g r a m m e  eva lua ted  metal l ic  Zn p a i n t s  as p r in t ing  and  finish 
coats  on r u s t y  co r ruga t ed  ga lvan i sed  meta l  roofing, A1 p a in t s  
as  finish coats  over var ious  p r imer s  and  wire b r u s h i n g  as a 
p r e t r e a t m e n t  of  the  r u s t y  sur face .  The bes t  over-all sy s t ems  
were A1 (A1 /a spha l t  excepted)  over red lead or g rey  meta l l ic  
Zn ( M Z P )  pr imer ,  m a n y  of these  l a s t i ng  > 10 yr.  As  a two- 
coat  one-pa in t  sys tem,  grey  M Z P / s o y a b e a n  oil was  best ,  g iv ing  
10-yr. protect ion.  Two coats  of  A1 gave  8-yr. pro tec t ion .  Of  
one-coat  sys tems ,  red M Z P  and  grey  M Z P  ( abou t  equal)  per-  
f o rmed  best,  g iv ing  5-yr. p ro tec t ion ;  all M Z P ' s  were be t t e r  
t h a n  A1 as  s ingle  coats.  Sou thward  exposure  was  defini tely 
more  severe t h a n  n o r t h w a r d  on sys t ems  finished red or g ree~ ;  
A1 or grey  M Z P  finished sy s t ems  were l i t t le  a f fec ted  by direc- 
t ion. The  rus t i e r  the  subs t ra te ,  the  f a s t e r  was p a i n t  fa i lure .  
Wi re  b r u s h i n g  did  n o t  pro long l ife s igni f icant ly  b u t  did in- 
crease effective coverage per  gallon.  (Rev. Cur ren t  Li t .  P a i n t  
All ied Ind . )  

(Con t inued  on page  54) 
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• Obituary 
F.  1V[. Yeiser  (1954) Sales Eng inee r  and Consultant ,  

T. Shr ive r  & Co., Inc.,  was ki l led in an automobi le  ac- 
cident ,  J u l y  11, 1963. Mr. Yeise r  will  be r emembered  
as the  i nven to r  of the Shr ive r -Yeise r  Tray  F i l t e r  and 
fo r  hav ing  con t r ibu ted  m a n y  improvemen t s  in f i l t ra t ion 
e q u i p m e n t  

BULLETIN 

A sympos ium on b iodegradable  de te rgen t s  will be 
held  at  the 1964 Spr ing  Mee t ing  in New Orleans,  La. 
The Soap and  De te rgen t s  P r o g r a m  P l a n n i n g  Com- 
mi t tee  has named Eric  J u n g e r m a n n ,  Armour  Grocery 
P r o d u c t s  Co., Sympos ium Chai rman,  and an impres-  
sive schedule of qualified speakers  is being p repared .  
Lates t  developments  in biodegradable  detergents  will 
be p r e s e n t e d  including r aw mater ia ls ,  process ing,  
p rope r t i e s  and analysis .  Speakers  wilt p r e s e n t  cur- 
r en t ly  held  views of the gove rnmen t  and the  deter-  
gen t  indus t ry .  

Those who wish to p r e s e n t  pape r s  or have com- 
ments  or questions are invited to contact  E. Junger -  
man~ Amer i can  Oil Chemis ts '  Society,  35 E. W a c k e r  
Dr., Chicago 1, Illinois.  

I t  is to be noted  tha t  the New Orleans Meet ing  
will also include general  topics in the area of surf-  
actants.  

NO WASHERS • ECONOMICALLY PRICED • USES 
ASBESTOS FILTER SHEETS, PAPER OR CLOTH 

These filters 
have the versa- 
tility of being 
adaptable for 

both a simple polishing type 
filtration or for applications 
requiring sludge inlet frames. 
Available in two sizes= 12" 
and 21" diameter, 4 to 100 

sheets. Filter media, creates 
its own seal without gaskets. 

Double filtration is possible 
by use of removable dividing 
head. Filter stand accomodates 
future expansion. Available 
with or without Ertel stainless 
steel pump and motor. 

WRITE FOR ILLUSTRATED BULLETIN R-1 

ABSTRACTS: DETERGENTS 

(Continued from page 47) 

• D e t e r g e n t s  
CLASSIPICATIOI~ OF SURFACE ACTIVE A6ENTS. Anon. Chd, m. 
Ind. (Paris). 88, No. 1, 44-51 (1962). The classification 
is based upon the functional nature of the molecule, on one 
hand the hydrophilic polar character, and on the other hand, 
a unity with the hydrophobia apolar nature. This classifica- 
tion of a decimal base, comprises four sections, each divided 
into three parts. Rules have been established to code, with- 
out ambiquity, every surfactant. 

COLOR STABILIZING PROCESS FOR THE MANUFAOTUI~ 0P ESTEI~- 
TYPE ANIONIU SURFACE ACTIVE AGENTS. L. M. Schenck and 
J.  G. Papalos (General Aniline & Film Corp.). U.S. 3,08983Z. 
The described products are prepared by the condensation 
reaction of a monocarboxytic acid of 8 to 22 carbon atoms 
with a salt selected from the group of alkali and alkaline 
earth metals of a fl-alkylisethionate in which the alkyl is 
1-4 carbons, at a pH of 2.5-3.5 and a temperature of 140- 
320C in the presence of a catalytic amount of hypophosphorous 
acid or its metal, ammonium, or amine salts. The improve- 
ment of obtaining the surface active agents color free com- 
prises introducing from 0.01 to 10% of an inorganic compound 
selected from the group consisting of halides, nitrates, sulfates, 
phosphates, carbonates, oxalates and citrates of me~als selected 
from the class consisting of potassium, lithium, cesium, 
rubidium, beryllium, barium, calcium, magnesium, cadmium, 
and strontium. 

DETERGENOY OF NONIONIO SUE!~AOTANT. II.  C0.1~PAEISGN WITH 
ANION'IO SIIRFAOTANTS. Masaharu Kame, Seichiro Kishima, 
Hideyuki Koda, and ¥asuhiko Danjo Nippon Oil and Fats 
Co., Amagasaki). Yukagaku 12, 173~8 (1963~). The relation- 
ship between detergency of a nonionic surfactant and its sur- 
face-active properties (surface tension, wetting, foaming and 
emulsifying power, solubilization and dispersion) was investi- 
gated in comparison with two usual anionic detergents (sodium 
laurylsulfate and sodium dodecylbenzenesulfonate). I t  was 
found that  the same surface-active properties contributed to 
washing with both nonionic and anionic surfactants, but the 
type of those effective properties changed depending on the 
character of soils. Washing efficiency of nonionic surfactants 
was selective depending on soils. 

I:~ADIOT~ACE~ STUDIES ON CONTAMINATION 0F FRUITS AND ¥EGEi- 
TABLES BY BYI~TtIE'TIC DE~T~EGE~T. Tsunetaka Sasaki and Tomoo 
Ito (Tokyo Metropolitan University). Yul~agaku 12, 228-34 
(1963). Contamination of fruits and vegetables, such as 
grape, cabbage, turnip and cucmnber, by the detergent solu- 
tion of sodium dodecylbehzenesulfonate has been investigated 
by means of radiotracer method of using labeled S 3~. Under 
usual condition of dipping in 0.1% detergent solution for 5 
minutes at 16-18C, followed by rinsing twice with 100 ca. 
water for 20 seconds, the contamination on the surface was 
0.29 3,/am :, and 1.8 7/am 2 along the cracks and damaged cab- 
bage leaf. Air-dried cabbage leaf showed more contamination 
than the fresh one. The contamination of grape was about 
the same but those of turnip and cucumber were 3 or 4 times 
as much more than that of cabbage on basis of unit area; 
however this order became reversed when the contamination 
was calculated on unit weight basis. 

DETERGE~VC~ OF NONIONIU SUaFAOTAI~T. III .  EFFEOT OF TI-fE 
SORPTIOI~ OF SURPAOTAI~T BY WOOL FABI~IC'S. Masaharu Kame, 
¥asuhiko Danjo, Seiichiro !Kishima, and ttideyuki Koda (Nip- 
pon Oils & Fats  Co., Amagasaki). Yul~agal~u 12, 2'23-8 (1963). 
The maximum absorption of poly(oxyethylene) nonylphenyl 
ether in wool was slightly lower than that  of sodium dodecyl- 
benzenesulfonate. The whiteness of wool was almost propor- 
tional to the amount of their absorption. Thus, the higher the 
absorption of surfactant, the greater was the detergency and 
retention of whiteness in case of wool. 

ANALYTICAL STUDIES ON ALKYLBEK'¢ZENESULF'ONATI~. I. ])ETE~- 
MII'~'ATI0¢~ OF ABS IN TOOTHt'AST]~. Akira Sakuma, Norikatsu 
Murohashi, Koichiro Iwasaki, Shiro ttirano, Kenkichi Oba, 
Akinori Takahashi, Tetsuya Fujii, and Shinichi Tomiyama. 
Yul~agal~u 12, 198-201 (1963,). The sample (1 g.) is repeatedly 
extracted with alcohol, the extract concentrated and the residue 
made up to 100 ml. with water, 5 ml. of which is refluxed 2 
hours with 20 ml. concentrated hydrochloric acid and 35 ml. 
water for a complete decomposition of sodium alkylsulfate and 
other methylene blue active substances, neutralized and sodium 
alkylbenzenesulfonate is determined by the Abbot t ' s  method. 
The limit of determination is 0.05%. 
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APPLICATIONS OF SUR~ACTANTS ON WOOL INDUSTt~y. I .  THE 
E~F~OrI~S OF NONIONIO S UKI~A C;TA ITTS OI7 WOOL S HRIN'KAGEi. 
Chikaaki Sakai and Saburo Komori .  Yu~aga~u 12, 299-303 
(1963). The effect of nonionic su r fae tan t s  containing po]y- 
oxyethyleneglyeol ether group in their molecule on wool shrink- 
age was  investigated by us ing  shaking type fe l t ing  machine 
and worsted yarns.  I n  spite of increase in concentrat ion of 
nonionics (polyoxyethylene octylphenoI, nonylphenoI,  and lauryl  
alcohol) in the range  above 0.0'5% in fe l t ing solution, the 
amoun t  of shrinkage was almost  same and became smaller with 
an increase in moles of ethylene oxide in polyoxyethylated 
surfae tants .  At  the same ethoxy level, nonionics consist ing of  
phenyl  radicals showed more abili ty to felt  wool than poly- 
oxyethylene alkyl ether. As  to the effect of pI-I on wool shrink- 
age in the absence and presence of polyoxyethylene octylphenyl 
ether, i t  was same in the range  of p i t  values f rom 4 to 9 but  
below 3 or above 10, especially, in the former,  rapid  shrinkage 
took place. I n  the presence of polyoxyethylene octylphenyl- 
ether, the amount  of wool shrinkage was more than tha t  in the 
absence, independent of pH.  The rate of shrinkage in the 
absence as well as in the presence of nonionics increased with 
tempera ture  in the range of 20-30C, bu t  became constant,  
above 30C. The correlation between surface tension and wool 
shrinkage was  revealed and it  was confirmed tha t  the fe l t ing 
solution having lower surface tension caused wool to shrink 
more. 

THE USE OF SYNTHETIC FATTY ACIDS IN AGRICULTURE. K. F. 
Gromakovskii  (Rostov Province Uprv inproma Agrochemical 
Lab. ) .  Maslob.-Zhir. Prom. 29(1) ,  3 8 - 3 9  (1963). Dur ing the 
working up of  f a t t y  acids f rom paraffin fo r  soap making and 
other uses, vat  residues form. The Agrochemical Lab. estab- 
lished tha t  these vat residues can be used for  the prepara t ion  
of po tash  soaps. 

EFFECT 0F THE NATURE OF ORGANIC SUBSTANCES ON THEIR 
SOLUBILIZATION IN AQUEOUS SOLUTIONS OF A I~flXTURE OF PRI- 
mARY AND SECONDARY ALKYD SULFATES. M. P. Bespyatov and 
Zh. Ya. Leshchenko ( V N I I S I N Z h ) .  Maslob.-Zhir. Prom. 
29(1) ,  23-26 (1963). The solubilizing power of aqueous solu- 
tions of alkyl sulfates  obtained f rom alcohols f rom the direct 
oxidation of paraffin was studied. The substances to be solu- 
bilized were oleie acid with an acid number  of 198.5, synthol 
(a motor  fuel)  with an average molecular weight of 2:39, and 
the na r row fract ion of alcohols with a hydroxyl number  of 
258 obtained by the direct oxidation of paraffin, and a mixture 
of synthol and these alcohols. Degree of solubilization was  
determined by a turbidimetr ic  method. An analysis of the 
experimental  results shows tha t  the degree of so]ubilization 
depends on the time of contact of the alkyl sulfate solution 
with the organic substances tested. The solubilization of the 
alcohols and oleic acid, in cont ras t  to synthol, decreased with 
an increase in the concentrat ion of the solution. I n  the pres- 
ence of polar compounds the solubilization of the hydrocar- 
bons increases. I n  the region of critical concentration of 
mieelle formation,  and somewhat  above, the molecules of the 
wet t ing agent  in the micelles were still dissociated to a great  
extent. 

PREP&RATION OF DIALKYL EST~JI~S OF ALPHA-SULF'O, ~ATTY ACIDS. 
J.  J .  McBride, Jr . ,  and E. J .  Miller, J r .  (Armour  & Co.). 
U.S. 3,090,79d. An alpha-sulfo f a t t y  acid is reacted with a 
slight theoretical excess of an  olefin having f rom 2 to 8 carbon 
atoms in the presence of  at  least 0.01 mole of  iron penta- 
carbonyl per  mole of acid. The ester is recovered. 

AQUEOUS MIXTURE OF SURFACE ACTIVE AGENTS. ~. M. Surgant  
(Monsanto  Chemical Co.). U. S. 3,095,353. A homogeneous 
mixture  of  surface active agents  for  emulsifying and dis- 
pers ing water-insoluble substances in water  contains f rom 1 
to ~ pa r t s  by weight  of (a )  an alkali metal alkyl sulfate  water- 
soluble su r fac tan t  of the s t ruc ture  RO.SO.~.0M in which R is 
a long chain alkyl radical containing 8 to 18 carbon atoms 
and M is an alkali metal ;  1 to 3 par t s  of (b)  the water- 
soluble condensation product  of a mono-higher f a t ty  acid 
ester of  hexitol anhydride with 10 to 30 moles of alkylene 
oxide of the empirical formula  C,H2,O in which n is a whole 
number  f rom 2 to 3 per  mole of ester, and 2 to 6 par t s  of  
(c) water.  

CLEANING COMPOSITIONS. J .  M. Tinnon and M. W. Leeds (Air  
Reduction Co., Inc. ) .  U. S. 3,095,381. A cleaning composition 
consists of:  (1) 0.1 to 2.0% by volume of 3,5-dimethyl-1- 
hexyn-3-ol; (2) 0.02 to 0.05% of a non-soap synthetic organic 
surface active agent ;  and (3) water.  The surface active agent  
is a nonvolatile detergent.  

Y o u  S A V I =  t ime 
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when  you order  
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Shipments are made directly from our centrally 
located P h i l a d e l ~ d q u a r t e r s  with un- 
excelled national rail, motor transport, sea- 
port and international airport facilities. 

Our streamlined order handling system results 
in more than 9 0 %  of orders being shipped 
either the day received or the day following. 

The promptness and completeness of our ship- 
ments reduces waiting time of your lab- 
oratory personnel and minimizes expedit- 
ing costs. 

We carry the largest stocks and widest assort- 
ments of standard brands of Laboratory 
Apparatus available from any single source 
--mostly prepackaged for immediate ship- 
ment. 

Stocks are carefully selected and continually in- 
spected for quality and performance. 

Packing is more than adequate to ensure safe 
delivery. 

Accurate invoices and packing lists save you 
time and labor costs. 

Copy of our general catalog sent to laboratory 
and purchasing personnel upon request 

ARTHUR H. THOMAS CO. 
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