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�9 F a t s  a n d  O i l s  
VEGETABLE OIL PIGMENTS: CAROTENOIDS AND PHAEOPHYTINS IN 
SOYBEAN, RAPESEED AND LINSEED OILS. ,]-. A. G. Box and  1~. A. 
Boekenoogen  (Lab.  fo r  Chem. Tech. o f  the  Tech. H i g h  School 
E indhoven ,  Ho l l and ) .  tZette Seifen Anstriehmittel 59, 724-729 
(1967) .  The p i g m e n t s  in raw soybean,  rapeseed  and  l inseed  
oils were identif ied and  de t e rmined  semiquan t i t a t ive ly .  They  
compr ise  o f  25 to 50 ppnl  carotenoids ,  ma i n l y  lu te in  (xantho-  
phyl l )  and  pa r t l y  esterif ied neo- lu te ins  and  20 p p m  chloro- 
phyl ls ,  which  occur ma in ly  as p h a e o p h y t i n  A. The contr ibu-  
t ion of  o ther  p i g m e n t s  to the  color of  these  three  oils is 
very  li t t le.  

REDUCTION OF UNSATURATED PATTY ACIDS AND THEIR ESTERS 
TO UNSATURATED PATTY ALCOHOLS BY SELECTIVE CATALYTIC HY- 
DROGENATION UNDER HIGH PRESSURE. I1. THE ISOMERIZATION 
AND THE SATURATION DE DOUBLE BONDS" PART 2. POLYENOIC 
ACIDS AND OZONIZATION EXPERIMENTS. H. Ber tach ,  H. Rein- 
heckel and  E. K o n i g  ( Ins t .  for  F a t  Chem. of  the  Ger. Acad.  
of  Sci., Ber l in -Adle r shof ,  Get . ) .  Fette Seifen Anstriehmittel 69, 
731-736 (1967) .  The  side reac t ions  which takeplace  a long 
with the  ma in  react ion du r i ng  the  selective ca ta ly t ic  reduct ion  
wi th  hyd rogen  to the  co r r e spond ing  u n s a t u r a t e d  f a t t y  alcohols, 
a re  s tud ied  by i n v e s t i g a t i n g  the  behavior  of  definite un- 
s a t u r a t e d  f a t t y  acids. The  re la t ionship  was found  between 
the s t ruc tu re  of  an  u n s a t u r a t e d  f a t t y  acid and  the  select ivi ty  
of  the  hyd rogena t ion  process  car r ied  out  ill the  presence of  a 
special  ca ta lys t .  

CURRENT ASPECTS Ol~ VEGETABLE OIL FILTRATION. 1~. DeVita .  
Riv. Ital. Sostanze (~re.,se 45, 3-6  (1968) .  Cur ren t  technology 
for  vegetable  oil f i l t rat ion is reviewed. 

CONTENT OP POLYCYCLIC HYDROCARBONS IN CRUDE VEGETABLE 
OILS. G. Gr immer  and  A. H i h l e b r a n d t  (Univ.  of  H a m b u r g ,  
G e r m a n y ) .  Chem. Ind. (London) 47, 2000-2 (1967) .  In-  
ves t iga t ion  of  64 samples  o f  wtr ious  crude vegetable  oils and  
copra  shows these  raw ma t e r i a l s  to have s t rong ly  d i f ferent  
con ten t s  o f  polycyciic  hydrocarbons .  A clear d is t inc t ion  can 
be made  be tween three  groups .  Coconut  oil f r om smoke-dr ied  
copra  is especial ly c o n t a m i n a t e d  (up  to 2000 ~ g / K g  of  13 
d i f fe rent  hydroca rbons ,  wi th  p h e n a n t h r c n c  as the  mos t  im- 
p o r t a n t  c o n s t i t u e n t ) ,  sunflower-seed oil and  pa lm kernel  oil 
to a smal le r  ex ten t  (up  to 600 ~ g / K g ) ,  while the  o ther  oils 
examined  appear  to be only s l igh t ly  c o n t a m i n a t e d  (up  to 
100 ~ g / K g ) .  

A NEW PROCESS FOR THE SIMULTANEOUS REFINING AND DE- 
ODORIZATION OF FATS AND OILS. G. B. M a r t i n e n g h i  (Univ .  of  
Milan,  Milan,  I t a l y ) .  Chem. Ind. (London) 43, 1815-20 (1967) .  
A new process  for  the  s imul t aneous  ref ining and  deodor iza t ion 
of  f a t s  and  oils is  descr ibed.  I n  th is  process ,  f a t t y  acids  and  
volat i le  bodies  are  s t r i pped  off s imu l t aneous ly  f rom the  oil by 
us ing  s t e am under  a res idua l  p res su re  of  0.4-0.8 mm.  Hg .  A 
sys t em,  based  on a v a c u u m  p u m p  and  f r eez ing  condenser ,  is 
used  to m a i n t a i n  the  requi red  v a c u u m  and  to condense  the  
s t e am and  the volat i le  bodies  of  the  odor cut. No s t e am je t s ,  
boos ters  or ba romet r i c  condensers  a re  needed,  so t h a t  only a 
smal l  q u a n t i t y  of  too l ing  wa te r  is used.  The dange r s  of  
ox ida t ion  a n d  po lymer iza t ion  are  min imized  t h r o u g h  the com- 
plete deaera t ion  of the  oils en t e r i ng  the  process  and  of  the  
wate r  used  to gene ra te  the  s t r i p p i n g  s team.  Other  a d v a n t a g e s  
of  the  process  lie in the  f a c t  t h a t  f a t t y  acids  i n s t ead  of  
soaps tock  are p roduced  as by -p roduc t  and  in the  subs t an t i a l  
s t e a m  sav ings  in compar i son  to o ther  processes.  

PAPER SIZING LUBRICANT COMPOSITION COMPRISING A PATTY 
ACID AND NONIONIC LUBRICANT. ~:~. L.  ~ o o d ,  C. Ga l u sha  and  
H.  F .  Mader  (Crown-Zel le rbach  Corp. ) .  U.S. 3,357,844. A 
method  is c la imed for  add i ng  lubr ic i ty  to a pape r  coa t ing  
compos i t ion  du r ing  the  process  of  i t s  m a n u f a c t u r e  f r o m  an 
aqueous  m i x t u r e  of  a m i ne ra l  p i g m e n t  and  an  organ ic  binder .  
The  m e t h o d  compr ises  p r e p a r i n g  a non-emulsif ied b lend  of  a 
h y d r o g e n a t e d  f a t t y  acid and  a nonionic  d i spe r s an t  in  the  
f o r m  of  a ha rd ,  pa r t i cu l a t e  solid a t  room tempera tu re .  The 
aqueous  mix tu r e  is hea t ed  to a t e m p e r a t u r e  above the  me l t i ng  
po in t  of  the  b lend  so as to p romote  i ts  me l t i ng  and  t ho rough  
b lend ing  on addi t ion.  The f a t t y  m i x t u r e  is added  in an  
a m o u n t  co r respond ing  to 2 . 5 - 6 %  by  wt. of  the  b inder .  

APPARATUS FOR NEUTRALIZING PATTY OILS. L.  O. B e r g m a n  
(Ak t i ebo l age t  A r i t m o s ) .  U.S. 3,362,794. A n  a p p a r a t u s  for  

neu t ra l i z ing  f a t t y  oils by  bubb l i ng  the  f a t  upwards  t h r o u g h  
a ver t ical  co lumn of  aqueous  a lkal ine  solut ion comprises  a 
s t a t i ona ry  s t a n d i n g  t ank  hav ing  a p e r f o r a t e d  hor izonta l  
pa r t i t i on  d iv id ing  i t  into an  uppe r  compa r tmen t ,  ho ld ing  the  
alkal ine aqueous  solut ion,  and  a lower c o m p a r t m e n t  wi th  an  
inlet  fo r  the  oil feed. The uppe r  c o m p a r t m e n t  comprises  a 
n u m b e r  of  ver t ica l  pa r t i t i ons  for  s u p p r e s s i n g  t u rbu l en t  mot ion  
o f  the a lkal ine aqueous  solut ion which  m i g h t  be caused b y  
the upwards  bubb l ing  o f  the  fa t .  A basic  a r r a n g e m e n t  and  
a n u m b e r  of  modified f o r m s  are  descr ibed.  

METHOD FOR PRODUCING HALPHEN-NEGATIVE COTTONSEED OIL. 
F.  C. Magne ,  A. V. Bai ley,  E. L.  Skau  and  R. A. P i t m a n  
(U.S.  Sec'y o f  A g r . ) .  U.S. 3,362,973. A new low t empera tu re  
process removes  the  cyclopropenoid  moie ty  of cot tonseed oils 
by t r ea t ing  e i ther  crude or refined oils wi th  selected metall ic-  
sa l t  i nac t iva to r s  which  des t roy  the  cyclopropenoid moiety.  The 
inac t iva to r  m a y  then  be removed by wash ing  with an  aqueous  
solut ion of  a di lute  acid and  d r awing  off the  wash  water ,  
then  wash ing  to remove the acid. Ano the r  method  for  re- 
mov ing  the  meta l l ic -sa l t  i nac t iva to r  is to prec ip i ta te  tile 
metal l ic  sa l t  as a hydrox ide  by wash ing  wi th  water  and  
sep ' l r a t ing  the  p rec ip i t a t ed  hydrox ide  by fi l tration. The end 
products  are use fu l  in the  diet  of  l ay ing  hens.  

SEPARATION OF GOSSYPOL PROM COTTONSEED OIL. ]~. J .  J o h n so n  
and  F.  A. Nor r i s  (Swi f t  & Co.).  U.S. 3,364,242. A process  
for  t r ea t ing  gossypo l -con ta in ing  cot tonseed oil p roducts  to 
remove gossypol  f rom them comprises  con tac t ing  the oil wi th  
an  a ldehyde  free  f r om a lpha  hyd rogen  subs t i tu t ion  in an 
a n m u n t  sufficient to f o rm  an  oil-insoluble gossypol-a ldehydc 
complex and  s e p a r a t i n g  th is  complex f rom the subs tan t i a l ly  
gossypol-free oil. 

STABILIZATION OF SALAD OILS. E. S. L u t t o n  and  N. B. Tucker  
(P roc te r  & Gamble  Co.).  U.S. 3,367,782. A sa lad  oil contains ,  
as an  inhib i tor  of  s tea r in  deposi t ion,  0 .001-1% of  3,3,5,5- 
tc t rakis-  ( hyd roxy -me thy l )  -4 -hydroxy- t e t r ahydropyran ,  Esterif ied 
wi th  C~4-C2~ f a t t y  acids, C~-C~ d imer ized  f a t t y  acids, C~-C:.2 
hydroxy  f a t t y  acids  with 1-8 hydroxyl  g roups ,  and  mix tu res  
of  such acids. The nmla r  rat io  of  s t r a i g h t  chain  s a t u r a t e d  
f a t t y  acids to o ther  f a t t y  acids  is a t  leas t  0.25:1. 

PROCESS FOR SEPARATING SAPONIFIABLES AND UNSAPONIFIABLES 
IN M.ARINE ANIMAL 0ILS. W. Chahne r s  and  A. J.  Shaw (Ever-  
sharp ,  Inc . ) .  U.S. 3,369,034. Saponif iable  and  mmaponif iable 
m a t t e r  in mar ine  an imal  oil can be sepa ra ted  more efficiently 
fol lowing saponif icat ion and  the  first  solvent  ex t rac t ion  i f  the  
subsequen t  solvent  ex t rac t ions  are  ca r r ied  out  in the presence 
of  an  alkal i  meta l  sal t  of  phosphor ic  acid. 

STUDIES OF CYCLIC COMPOUND SEPARATED PROM HEATED OILS 
ANB PATS. 11. CONPIRMATION OF AROMATIC COMPOUND IN THE 
CYCLIC MONOMER OBTAINED FROM HEATED ETHYL ~-ELEO- 
STEARATE. HyJz i  K u s a k a ,  Akio H a s h i m o t o  and  Noboru  Mat suo  
(Seikei  Univ . ,  Tokyo) .  Yukagaku 17, 65-69 (1968) .  E t h y l  
f l-eleostearate was  hea ted  10 hours  a t  250C in carbon dioxide 
and  sepa ra ted  into non-urea  adduc t  f o r m i n g  ester  and u rea  
adduc t  f o r m i n g  ester.  Cyclic monomer  was obta ined  by  vacuum 
dis t i l la t ion of  non-u rea  adduc t  f o r m i n g  ester  and  th is  was  
found  to be ident ica l  wi th  the  cyclic monomer  obta ined f rom 
hea ted  l inseed oil. This  ind ica ted  t h a t  hea t ed  l inseed oil 
in the  presence of  alkali  caused i somer iza t ion  of linolenic 
acid in l inseed oil to c o n j u g a t e d  t r iene,  fol lowed by cycliza- 
t ion and  d i sp ropor t iona t ion  react ion for  f o rma t ion  of a romat ic  
o -subs t i tu ted  compound.  

STUDIES ON THE UTILIZATION OF CONCENTRATE CONTAINING 
TOCOPHEROLS. I L  A.O.M. STABILITY OF LARD TREATED WITH 
THE CONCENTRATE AND ANTIOXIDANT ABILITY OF REDUCING 
SUBSTANCES. Toyokazu  T a t s u k a w a  and  Takah i ro  Takeuchi  
( Ind .  Resea rch  ln s t . ,  Hyogo  P r e f . ) .  Yukagaku 17, 77-82 
(1968) .  Several  concen t ra tes  were p repa red  by  mix ing  of a 
condensa te  ob ta ined  f rom deodor iza t ion of  rice b ran  oil (4 .8% 
tocopherol  con ten t ) .  The  concen t ra te  con ta in ing  42.6% 
toeopherol  was s epa ra t ed  into A-1 and  A-2 f rac t ions .  Addi t ion  
o f  these  to l a rd  in an  a m o u n t  equ iva len t  to 0.05% of a- 
tocopherol  was  effective fo r  i nc reas ing  of A.O.M. s tabi l i ty .  
Bo th  A-1 and  A-2 f r ac t i ons  were equal ly  effective as 
an t iox idan ts .  

DETERMINATION OF COPPER IN PATS BY NEUTRON ACTIVATION 
ANALYSIS. Hisao  H i r a i  (Miyosh i  Oil & F a t  Co., Tokyo) .  
Yukagaku 17, 72-77 (1968) .  A neu t ron  ac t iva t ion  method  is 
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proposed for  determinat ion of trace quant i ty  to submicrogram 
level of copper in fats.  The sample and s tandard  are 
i r radia ted  5 hours  at  a neutron flux of 1.7 X 10 TM N. em -~ see -~. 
The radiochemical separat ion consists of extract ion of  Cu in 
hydrochloric acid f rom toluene solution of the i r radia ted fat ,  
followed by the anion exchange in hydrochloric acid media. 
The activity is finally mounted as copper ( I I )  sulfide. The 
activity measurement  is taken on a N a I  crystal  coupled with 
256 channel pulse analyzer. The agreement  is good between 
the results  of a colorimetric method (preceded by dry ashing 
with magnes ium n i t ra te )  and the neut ron  activation method. 
This method is applicable to the routine analytical  work. 

]~ELATIONSHIP BETWEEN NUTRITIVE VALUE AND THE STRUCTURE 
OF POLYMERIZED OILS. I.  Takehiko Ohfuj i  and Takashi  Kaneda  
(Tohoku Univ., Sendal) .  Yukagaku  17, 69-72 (1968). In  
order  to compare the nutri t ive values of polymerized oils and 
their  esters, soybean and linseed oils were blown with air or 
nitrogen 12 horn's at 275C and a pa r t  was esterified. Both 
rats  fed with thermally oxidized oil (TO)  and polymerized 
oil (PO)  showed less growth than those fed with original 
oil. The nutri t ive value of TO was less than that  of PO. 
Ethyl ester prepared  f rom TO depressed growth slightly more 
th.m original TO, whereas the ethyl ester f rom PO showed 
almost the s~tme growth as that  of original PO. Thus, the 
ethyl ester f rom PO can be used for  comparison of nutri t ive 
vMuc with polymerized oil hut the ethyl ester f rom TO can- 
net I)e used. 

(~[IEMICAL SYNTIIESES ()F NI,;UTRAL LIP1DS. Shizuyuki Ohta. 
Yukagaku 17, 89-93 (1968). A summary  of lecture made by 
W. O. lmn(lberg bcfore In te rna t iona l  Bioelmmical Conference 
in August ,  1967. 

STUDIES ON TIlE DETERIORATION OF FRYING OILS IN CONTINUOUS 
WATER-SPRAYING AND ItEATINB SYSTEM. I ~  ~. FRYING QUALITY 
OF OILS USED FOR FRYING IN JAPAN. E t su j i  Yuki (l"ood Ind. 
Expl. Sta., Hi rosh ima PreP.).  Yukagak'u 17, 61-64 (1968). 
Thermal  oxidative elmnges in such parameters  as viscosity, 
earbonyl  and iodine values of  soybean oil, corn oil, cotton- 
seed oil, rice oil, rapcsced oil, lard, pahn  oil and coconut oil 
showed clos(~ relation with the initial iodine value. Coconut 
oil, in spite of its low iodine w~lue, incrc~lsed in carbonyl 
value very rapidly,  suggesti~Jg oxidation of  the sa tura ted  f a t ty  
acid in coconut glyceride. I lydrolyt ic  changes "is judged by 
obserw~tion of acid wdue were grea t  in rapeseed oil, lard 
aml palm oil and very snlall in coconut oil :rod cottonseed 
oil. In  c~se of coconut oil, this result  may dcpcnd on high 
volatility of fa t ty  acid l iberated f rom the oil. In case of 
eottonsecd oil, the high sial)lilly may be related te its cyclo- 
propenoid f a t ty  acid (0 .3%) content which is similar to that  
of kapok seed oil. Loweril~g of oxidative stabili ty was ob- 
served with the progress  of deterioration and this was dif- 
ferent  with the various kinds of oil. Cottonseed and rice 
uits showed the least autoxidation. The stabil i ty of lard was 
low and this was due to low 7-tocopherol content. 

CHEMICAL INVESTIGATIONS ON Jf]GYPTAIN VEGETABLE FATS AND 
mLS. X. TIlE CHEMICAL CONSTITUTION OF SOMF GRAMINEAE 
SEED OLS. H. M. E1-Khalafy, Z. E. Shoeb and A. M. Gad 
(Nat .  Res. Center, Dokki, Cairo, Egypt ,  U.A.R.).  Grasas y 
Aeeites 18, 291-295 (1967). The chemical characterist ics and 
f a t t y  acid composit ion of five g ra in  oils of the Gramineae 
family were determined. Both paper  chromatography  and 
ultraviolet  spectrophotometry  have been used in the elucida- 
tion of f a t ty  acid composition. The protein  content  of the 
meal of the five samples ranged f rom 13.8 to 19.5%. The 
iodine value of the oil f rom these seeds is higher  than 
]~gyptian cottonseed oil. Linoleic acid comprised 50% of the 
f a t t y  acids. The other fa t ty  acids consisted of stearic, pahnit ic  
and oleic. 

THE INFLUENCE OF THE TE~PERATURE OF THE CONDENSER 
WATER ON THE POLENSKE AND I~EICHERT-MEISSL VALUES IN 
THE DETER!Vs OF THE PURITY OF BUTTERFAT. S. K .  Ru le ,  
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R. S. Dhavlikar and N. N. Godbole (Maharash t r a  Assoc. for  
the Cultivation of  Sci., Poona, I nd i a ) .  Indian Oil Soap J. 
32(9) ,  249-52 (1967).  I t  has been observed in Ind ia  that  
low values of the PoIenske value have been reported for  
bu t te r  fat .  No country has adopted a fixed average Reichert- 
Meissl value alone as a s tandard  for  determining the pur i ty  
of bu t t e r f a t  as is being done in India.  I n  the official method, 
everything per ta in ing  to the appa ra tus  is defined, except the 
tempera ture  of the condenser water  and the barometr ic  pres- 
sure at  the place of  the experiment.  I t  has now been shown 
that  as the condenser water  tempera ture  is varied f rom 15C 
to 40C, the Reiehert-Meissl value increases, while the Polenske 
value decreases. The change in Reichert-Meissl value is about  
2%, but  the Polenske value changes 20%. The l~eichert- 
Meissl and Polenske values also vary depending upon the 
elevation. Both the Reiehert-Meissl and Polenske values in- 
crease with pressure.  

]~XTRACTION OF TOTAL LIPIDS FRO]~I YEAST. H. P. K a u f m a n n  
and A. K. S. Ahmad (Inst .  for  F a t  Res., Munster  (Wes t f . ) ,  
Ger.) .  Fcttv  Sei fen Anstrichmittel  58, 731-734 (1966). In- 
vestigations on the solubility of lipids both in dimethyl- 
sulfoxide (DMSO) and mixtures of DMSO and chloroform 
for  the extraction of ye'tst lipids arc reported. DMSO de- 
n.~tures protein. In  contrast  to solvents containing methyl 
alcohol, I)MSO does not form methyl esters when free fa t ty  
acids are present.  I )MSO also inactivates enzymes such as 
lipasc. 

CAI, CULATION OF CONTINUOUS FAT SPLITTING PLANT. Th. Vaeste 
mid H. J.  Schn,idt (Lurg i  Co., F r a n k f u r t / M ,  Ger.). Fette  
Scifcn Anstrichmittcl  68, 743-745 (1966). Continuous counter- 
current  fa t  spl i t t ing can be considered as a countercurrent  
extraction on which a slow chemical reaction is superimposed. 
A graphical  method of calculation commonly used for counter- 
current  extraction is modified for  the mixture of the 4 sub- 
stances present  in the ease of fa t  split t ing. The method can 
be used to present  the mass and concentrat ion proport ions 
occm'ring in continuous fa t  splitting. 

TIIE POSSIBILITIES OF REFINING SUNFLOWER OIL "wPrII )~IOLEC- 
ULAR DISTILI~ATION. J .  Hallo, F. Kurucz and A. Borodi (Tech. 
Univ., Budapest ,  H u n g a r y ) .  Fctte Sci fcn Anstrichmittel  58, 
719-725 (1966). Sunflower seed oil can be refined by molec- 
ular  distillation, in tl one step process, at  40C to 50C. The 
acid value of the oil is below 1 and the peroxide value is 
below 10. As pa r t  of  the experiment  the elimination curve 
of cold pressed oil and the region of  deacidification were 
determined. The distillate and residue af te r  distillation were 
analyzed. The vitamin E content of both distillate and 
residue was determined. 

STUDY OV THE ULTRA VIOLET SPECTRUM OF TIlE VOLATILE 
PRODUCTS FORMED BY THE THERMAL OXIDATION AND AUTOXIDA- 
TION OF ~'ATS. 11. A. J .  Sedlacek (Res. Inst .  fo r  Human  Nut., 
Prague,  Czech.). Fette  Seifen Anstrichmittel  58, 725-731 
(1966). The recently developed ul tra  violet spectroscopic 
distillation method was used to s tudy the changes occurring 
in fa t s  heated to a high temperature ,  and also during the 
autoxidation of fats.  I t  was shown that  steam distillation 
can be used to isolate sa tura ted and unsa tura ted  aldehydes 
f rom both heated and autoxidized fats.  The ul t ra  violet 
spectra  of s t rongly  oxidized fa t s  shows the presence of keto 
acids and, in one case, mMondialdehyde. 

A NEW METHOD FOR THE DETECTION OF ANTIOXIDANTS IN FATS. 
E. Viogue, V. Abe and J.  Martel ( Ins t .  of F a t s  and Their 
Derivatives, Anal. See., Seville, Spain) .  Grasas y Aceites 18, 
310-311 (1967). Ant ioxidants  are separated by thin-layer 
chromatography.  The plates are sprayed with linoleic acid 
and exposed under UV light. The plate is then sprayed with 
N,N-dimethyl-p-phenylendiaInine. The ant loxidants  appear  as 
white dots on a pink background. When viewed under UV 
light, the spots appear  blue on a yellow background.  

~EW DIFFERENTIAL THERMO ANALYSIS APPARATUS FOR THE 
TESTING OP ORGANIC SUBSTANCES. ~. Perron,  A. Mahtieu and 
C. Paquot  (Lab. of Lipochem. of C.N.R.S., Thiais, F r . ) .  
Fette  Sei fen Anstrichmit tel  58, 530~535 (1966). A new heat- 
ing and regulat ing appara tus  for  the differential thermal 
analysis of organic substmmes in the range  of  --1O0C to 
+300C is described. The appara tus  has a contact thermometer 
whose range can be changed by a r ight- lef t  changeable 
synchronmoter.  The heat ing capacity is changed by an 
automatically controlled regulat ing t r ans fo rmer  which re- 
ceives the regula t ing  inlpulses apar t  f rom a contact thermom- 
eter f rom a R-C pa r t  as well. I t  is possible to divide heat ing 
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and cooling in separate time and thermal steps. Control 
gives the amount of correction for the regulation of heating 
so that  reproducible thermal and time cycles are run. A 
circuit diagram and functional diagram are given. Examples 
of thermograms are given to illustrate the usefulness of the 
pr0eedure and apparatus. 

TRIGLYCERIDE OXIDATION BY LIFOXIDASE. I .  I N F L U E N C E  01~ THE 
POSITION OF LINOLEIC ACID. E. Vioque and M. Calderon (Inst. 
of Fats  and Derivatives, Anal. See., Seville, Spain). Grasas y 
Aeei~es 18, 296-301 (1967). The influence of the position of 
linoleie acid within the triglyceride molecule, alpha or beta 
position, upon the oxidation rate of linoleie acid by lipoxidase 
was studied using synthetic triglycerides. Glycerides having 
the linoleyl group in the alpha position were oxidized more 
readily than when the linoleyl group is in the beta position. 
The Michaelis-Menten constant of several natural and syn- 
thetic triglyeerides has been determined. 

QUANTITATIVE CHROMATOGRAPHIC ANALYSIS  OF OILS CONTAINING 
PETROSELINIC ACID. D. Chobanov, E. Chooparova, A. Papov 
and D. Kamenova (Inst.  for Org. Chem., Bulg. Acd. of Sci., 
Sofia, Bulg.). Fet te  Sei fen Anstr iehmit te l  68, 447-449 (1966). 
A method is described for the analysis of the component 
fa t ty  acids of oils containing petroselinie acid, using column 
partition chromatography both on the natural acids and the 
von Rudloff oxidation products. The method is illustrated 
by the analysis of the seed oils of Foeniculum vulgate L., 
Coriandrum sativum L., and PimpineUa anisum L. 

P H Y S I C A L  PROPERTIES OF TRIGLYCERIDES. I. D E N S I T Y  AND 
REFRACTIVE INDEX. T. H. Gouw, J. C. u (Dept. Chem. 
Eng. Tech. Univ., Delft, The Netherlands).  Fet te  Sei fen 
Anstrichmittel  58, 544-549 (1966). The densities and refrac- 
tive indices of the Nan, Ha, H~ and the H~ lines have been 
measured for a number of triglycerides at 20C and 40C. 
Using the additivity principle, relations have been developed 
between the refractive index, density, iodine value and the 
other physical properties of triglycerides. Quantification of 
these relations was carried out based on the data obtained 
from the model triglycerides and from data on fa t ty  acid 
methyl esters. 

ISOLATION AND STRUCTURE DETERMINATION OF THE POLY- 
BRANCHED FATTY ACIDS FROM F I S H  OIL. A .  K. Sen Gupta and 
H. Peters (Unilever Res. Lab., Hamburg, Ger.). Fette  Seifen 
Anstrichmittel  69, 349-360 (1967). From a sample of sea 
fish oil, three saturated polymethyl branched fa t ty  acids were 
separated in a pure state as methyl esters by using urea 
adduct, column chromatographic and distillation methods. The 
polymethyl branched fat ty  acids were identified as 4,8,12- 
trimethyltrideeanoic acid, 2,6,10,14-tetramethylpentadeeanoic 
acid and 3,7,11,15-tetramethylhexadecanoie acid. Molecular 
weight, ultimate analysis, IR, NMR and mass spectroscopy 
were used to prove structure. Structures were further proved 
by synthesis. Many other branched chain fa t ty  acids were 
synthesized for comparison. The synthesis and infrared 
spectra of the synthetic branched chain fa t ty  acid is given 
in detail. 

T H E  FLOW PROPERTIES OF EMULSIONS.  W .  Fluikiger (Ham- 
burg, Ger.). Fet te  Sei fen Anstr ichmit tet  69, 449-452 (1967). 
The resistance of emulsions to flow is decreased by a temporary 
shearing strain (i.e. s t irr ing).  This phenomenon, called 
thixotropy, is due to the internal structure built by the 
emulsified particles. The structure is reversibly destroyed by 
the application of force. Sufficiently strong skeleton-formation 
gives a pasty consistency to the emulsion. A definite force 
(yield point) is required to make it flow. A practical example 
of this is mayonnaise. The strength of the structure formation 
is essentially dependent on four factors:  1. The concentration 
of dispersed phase, 2. The degree of dispersion, 3. The nature 
of the emulsifying agent and 4. The nature of the external 
phase. For the measurement of flow properties, a rotary- 
viscometer is used. 

STUDIES ON C A S H E W  OILS I :  PREPARATION AND ANALYSIS .  
H. P. Kaufmann and J. Barve (Inst.  for Ind. Fat.  Res., 
Munster (Westf .) . ,  Ger.). Fet te  Sei fen Anstr iehmit tel  59, 
437-441 (1967). The fa t ty  acid composition of the cashew 
kernel oil, determined by gas chromatography was found to 
be, palmitic 8.2%, palmitoleie 0.4%, stearic 4.2%, oleic 67.4% 
and linoleic acid 19.8%. The cashew nut shell liquid contains 
mainly mono- and dihydroxyalkylbenzenes and alkylphenolie 
acid. Because of their large polarity differences, these com- 
pounds of the cashew nut shell liquid can be separated by 
partition between 80-90% methanol and low boiling petroleum 

ether. Silica gel column chromatography can be used for the 
preparative separation of these components. 

A T T A I N M E N T  OF EQUILIBRIUM I N  THE GLYCEROLYSIS OF TRI- 
GLYCERIDE. R. Sehollner and L. Labiseh (Inst.  for Chem. 
Tech., Karl  Marx Inst., Leipzig, Ger.). Fet te  Sei fen  Anstrivh- 
mit tel  59, 426-431 (1967), The quantitative determination 
of the amounts of glycerine, mono, di and triglyeeride which 
are formed during the glycerolysis of triglyeerides was car- 
ried out with the help of column, thin-layer and gas chro- 
matography in order to study the formation of these sub- 
stances as a function of the temperature, molar composition 
of the starting materials, glycerine and triglyeerides, as well 
as the chain length of the fa t ty  acid components. Equilibrium 
between 1 and 2-monoglycerides as well as between 1,2 and 
1,3-diglyeerides was also determined quantitatively. The 
reactivity of the primary hydroxyl groups between each other 
is not the same and the equilibrium constant K does not 
permit the calculation of the particular equilibrium such as 
the 1 and 2-monoglyeeride or 1,2 and 1,3-diglyeeride. 

R E F I N I N G  AND BLEACHING OF PEANUT MISCELLA. M .  M .  
Chakrabarty, D. Bhattacharyga and A. Basu (Dept. of Ap- 
plied Chem., 0aleutta Univ., Caleutta, India) .  Fet te  8ei fen 
Anstr iehmit tel  59, 403-407 (1967). The effects of the type 
of crude miseella, oil content in miscella, concentrations of 
caustic soda solutions, method of mixing and temperature 
on the refning of high free fa t ty  acid, dark-colored peanut 
miscellas were investigated. Very effective removal of free 
fa t ty  acids and deceleration of the peanut miseellas were  
achieved by treating at 45-60% oil content with 16 ~ to 20 ~ 
B~ caustic soda solution at .  room temperature (32 + 1C). 
Good bleaching of refined miscella samples at room tempera- 
ture with commercial acid treated earth and active charcoal 
was possible. Refined oils had 0.02 to 0.06% free fa t ty  acid 
with 94 to 99% of the color removed. Successful commercial 
possibilities are indicated. 

A N A L Y S I S  OF THE CARBONYL COMPOUNDS AND HYDROPEROXIDES 
FORMED BY THE AUTOXIDATION OF OLEFINIC FATS.  I I .  DETER-  
MINATION OF CARBONYLS IN  THE PRESENCE OF HYDROPEROXIDES 
IN ACETIC aCID MEDIUM. F. Linow, M. Raloff and K. Taufel 
(Agr. Inst. Petsdam-Rehbrucke, GEL). Fet te  Sei fen  Anstrieh- 
mittel  58, 866-869 (1966). Carbonyl compounds have been 
determined in the presence of hydroperoxides by reacting the 
sample contained in an acetic acid solution in benzene with 
2,4-dinitrophenylhydrazine and then determining the color 
spectrophotometrieally. In a model experiment, the method 
was applicable with sufficient sensitivity and fair  repro- 
ducibility without any interference from hydroperoxides. 
Alkanals, alkenals, and alkdienals were determined quantita- 
tively. In natural substrates, the non-aldehydric carbonyls are 
also partially measured by this method and their influence 
on the value of "actual" carbonyl content is discussed. 

CO M M I N U T E D  MEAT E M U L S I O N S :  DIFFERElqTIAL THERMAL AN- 
ALYSIS  OF FAT TRANSITIONS.  W .  Townsend, L. Witnauer, d. 
Riloff and C. Swift (East.  Util. Res. Dev. Div., USDA, 
Philadelphia, Pa. 19118). Food Teehnol. 22, 319-23 (1968). 
Differential thermal analysis was employed in analyzing raw 
materials and meat emulsions, with interest in any relation 
of fa t  melting to the stability of emulsions eomminuted to 
temperatures up to 38C. There were two primary ranges 
of melting of fats  in either raw materials or emulsions, with 
variations reflecting animal and carcass sources of the fats  
and treatments. The instability of emulsions prepared with 
standard materials and eomminuted to over 18.5C coincided 
with the onset of melting of high-melting fats. 

PROTON MAGNETIC RESONANCE SPECTRA OF ACETYLENIC FATTY 
ACIDS. d. Purcell and H. Susi (Eastern Regional Res. Lab., 
U.S. Dept. of Agr., Philadelphia, Pa., 19118). Anal.  Chem. 
40, 571-75 (1968). The proton magnetic resonance spectra 
(PMR) of carbon tetraehloride solutions of Cas fa t ty  acids 
were studied. The types of compounds include those in which 
the methylene chain is interrupted by one or two carbon- 
carbon triple bonds. Such bonds in long-chain acids tend to 
cause the appearance of anomalous lines in the PMR spectra. 
These lines are not expected a priori, especially because they 
do not appear in the spectra of the unsaturated fa t ty  acids. 
No assignment of these lines has been made. The spectra 
presented are discussed from two points of view: the spectral 
effects produced by the triple bonds, and the possibility of 
using the line positions and multiplet structure of the 
anomalous lines to determine the position of a triple bond i n  
a long-chain molecule. 
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�9 Fat ty  A c i d  D e r i v a t i v e s  
STEREOCHEMICAL RELATIONSHIPS BETWEEN EPITHIO, HALOMER- 
CAPTO AND HYDROXYMERCAPTO DERIVATIVES OF OLEIC AND 
ELAIDIC ACID. M. W. Roomi,  M. R. S u b b a r a m  and  K.  T. 
A c h a y a  (Reg.  Res. Lab .  of  H y d e r a b a d ,  I n d i a ) .  Fette Seifen 
Anstrichmittel 59, 778-780 (1967) .  Inve r s ion  takes  place bo th  
on open ing  and  re s to r ing  an  epi thio  r ing,  and  likewise when 
ha lomercap to-oc tadecanoic  ac ids  are  der ived f rom hydroxymer -  
cap tos tea r i c  acids. No change  in conf igura t ion  occurs when 
an epoxy  acid is conver ted  into a trans epoxy acid via  the  
hyd roxymereap to  and  ha lomercap tooc tadecano ic  acids. These  
s tereochemical  changes  con fo rm to W a l d e n  invers ion  and  
double bond addi t ion  react ions .  T h e  s tereochemical  behav ior  
of  the  su l fu r  compounds  closely resembles  t h a t  of  thei r  oxygen  
analoges .  

DETECTION OF THE METHYL ESTERS OF SATURATED CYCLOALI- 
PIIATIC AND AROMATIC FATTY ACIDS WITH THIN-LAYER AND GAS 
CHROMATOGRAPHY. Th.  Wieske  and  H. Rinke  (Uni lever  Res. 
Lab . ,  H a m b u r g ,  Ger.) .  Fette Seifen Anstrichmittel 69, 503-  
507 (1967) .  Homologous  ser ies  of  me thy l  es ters  of  s a t u r a t e d  
cycloal iphat ic  ( C F A )  and  a romat i c  f a t t y  acids  ( A F A ) ,  which 
were p repa red  by the  aIkali  i somer iza t ion  o f  fish oil fol lowed 
by hyd rogena t i on  and  f r ac t i ona t ion  of the  cyclized mi x tu r e  as 
well as with the help o f  cycl iz ing hyd rogena t ion ,  were an- 
alyzed by th in- layer  and  ga s  ch roma t og raphy .  Even  0 .4% 
C F A  and  A F A ,  which  do not  f o rm  urea -adduc t s ,  can  be 
detected in the  f r ac t ions  by th in- layer  ch roma t og raphy .  The  
equiva len t  carbon n u m b e r s  ( s tear ic  acid equals  18) o f  the  
pr inc ipa l  i somers  of  C F A  and A F A  homologues  (C18 to 
C22) ,  which were ob ta ined  as a c lass  in the th in- layer  
c h r o m a t o g r a p h i c  separa t ion ,  were de t e rmined  by ga s  
ch roma tog raphy .  

STUDIES OF GLYCERYL MONOSTEARATE. R. M. Cornish (A. D. 
Li t t le  Inc. ,  Cambr idge ,  Mass.  02140).  J. Soc. Cosmetic 
Chemists 19, 109-117 (1968) .  The  p roper t i e s  of  commerc ia l  
g lyceryl  monos t ea ra t e  have  been inves t iga t ed  in order  to 
u n d e r s t a n d  more  fu l ly  i ts  long t e rm behavior  as a raw ma- 
ter ial  �9 tnd as an  emuls ion  component .  E m p h a s i s  has  been on 
phys ica l  p roper t i es  as s tud ied  by X- ray  di f f ract ion,  d i f ferent ia l  
t he rma l  ana lys i s  and  opt ical  microscopy.  Several  m a n i f e s t a -  
t ions of  slow changes  in the  c rys ta l l ine  s ta te  which are  t ime- 
and  t e m p e r a t u r e - d e p e n d e n t  have  been observed.  Appl ica t ion  
of  these ana ly t ica l  t echniques  to a specific emuls ion  prob lem 
is discussed.  

HYDRATION OF ACETYLENIC FATTY ACIDS. R. Kannan, M. W. 
Rooni, M. R. S u b b a r a m  and  K.  T. A c h a y a  (Reg.  Res. Lab . ,  
H y d e r a b a d ,  I n d i a ) .  Fette Seifen Anstrichmittel 59, 644-646 
(1967) .  H y d r a t i o n  o f  9,10-stearolie and  13,14-bebenolic ac ids  
wi th  concen t ra ted  su l fu r i c  acid p roduces  a lmos t  equal  a m o u n t s  
of  the  cor respond ing  oxo acids. On the  other  hand ,  6,7- 
s tearol ic  acid yields a m i x t u r e  of  74.5% of  C7 and  25.5% of  
C6 oxostear ic  acids,  p e r h a p s  because  of  the  p rox imi ty  of  the  
ncetylenic bond  to the  carboxyl  group.  Undec-10-ynoic  acid 
yie lds  10-ketoundecanoic  acid as the  sole p roduc t  thus  ex- 
Mbi t ing  Markownikoff  add i t ion  du r i ng  hyd ra t i on  of  a t e rmina l  
t r iple  bond.  

EFFECT OF IONIZING RADIATIONS OF FAT. VI I .  FORMATION OF 
MEDIUM CHAIN KETONES AND HYDROCARBONS. H. Luck,  Q. 
N a h a r  R a h m a n  and  R. K o h n  (Ger. Ins t .  for  Food  Res.,  
Munchen,  GEL). Fette Seifen Anstrichmittel 68, 851-863 
(1966) .  I n v e s t i g a t i o n  o f  the  volat i le  compounds  f rom the 
unsaponi f iab le  m a t t e r  of  i r r ad i a t ed  f a t t y  acids  and  f a t t y  
acid es ters  (100 M r ad )  have  shown t ha t  on i r r ad ia t ion  in 
v a c u u m  hydroca rbons  are  f o r m e d  by  the  sp l i t t i ng  of  the  f ree  
or esterif ied carboxyl  g roups  and  shor t  cha ins  were fo rmed  
by  chain  spl i t t ing .  On i r r ad i a t i on  in the  presence  o f  air ,  
ke tones  are also fo rmed.  

EPOXIDATION WITH PERACETIC ACID. I I .  COMPARATIVE EPOXIDA- 
TION OF LINSEED OIL FATTY ACIDS. G. Sch iemann ,  W.  Schneider  
and  K.  H.  Magosch  ( Ins t .  for  Tech. Chem.,  of  Tech. Ins t . ,  
Hannove r ,  Ger.) .  Fette Seifen Anstrichmittel 59, 845-850 
(1967) .  U s i n g  p r e -p r epa red  perace t ic  acid, l inseed oil f a t t y  
acids  were conver ted  to epoxy compounds  in good yields ,  
whereby  the add i t ion  of  d ry  perace t ic  acid was  found  to be 
of  special  advan tage .  In situ epoxida t ion  wi th  50% h y d r o g e n  
peroxide,  acetic acid a nd  d i f fe rent  acidic ca t a ly s t s  gave  sa t is -  
f ac to ry  p roduc t s  only on u s i ng  l a rge r  quan t i t i e s  of  acidic 
ion exchange  resin.  A n  i m p r o v e m e n t  in  the  yie ld  could be 
ob ta ined  by  an  in situ m e t h o d  wi th  60% hyd rogen  peroxide  
and  ph tha l i c  anhydr ide .  

�9 B i o c h e m i s t r y  and N u t r i t i o n  
FATTY ACIDS OF RBC GHOSTS, LIVER MITOCHONDRIA AND MI- 
CROSOMES OF COLD-ACCLIMATED HA~ISTERS. R. Chaffee, W. 
P la tne r ,  J .  P a t t o n  and  C. J e n n y  (Univ.  o f  Missour i  Dept.  of  
Zoology, School Med., Dept .  Physiol .  and  Space Sci. Res. 
Cen te r ) .  Proe. Soc. Exp. Biol. Med. 127, 102-106 (1968).  
W h e n  h a m s t e r s  were exposed to cold, the  re la t ive percentage  
o f  var ious  f a t t y  ac ids  in mi tochondr ia l  and  microsomal  mem- 
b ranes  of  l iver cells changed.  I n  mi tochondr ia ,  the  percen tage  
of  oleie acid increases ,  and  in microsomes  the  percen tages  of 
oleic increased  and  pa lmi t i c  acid decreased.  These f n d i n g s  
are  in con t ra s t  to resu l t s  of  ear l ier  s tudies  on whole livers,  
which showed t h a t  unde r  s imi la r  condi t ions ,  the  percen tage  
of  s tear ic  acid decreases.  There  were no changes  in f a t t y  
acid pe rcen tage  composi t ion  in RBC ghos t  cells a f t e r  5-9 
weeks of  exposure.  These  s tudies  also indica te  tha t  there  
were s t r ik ing  dif ferences  in the  f a t t y  acid composi t ion of 
m e m b r a n e s  of var ious  organe l les  in the  cell. 

INHIBITION OF INTESTINAL CHOLESTEROGENESIS IN VITRO. M. 
Cayen  and  D. Dvorn ik  (Dept .  Bioehem.,  Aye res t  Res. Lab. ,  
Montrea l ,  Quebec, C a n a d a ) .  Proc. Soc. Exp. Biol. Med. 127, 
117-20 (1968) .  AY-9944,  S K F  525-A, t r iparenol ,  and  22,25- 
d iazacholes tanol ,  agen t s  known to inh ib i t  hepa t ic  cholesterol 
syn thes i s ,  suppressed  the  incorpora t ion  of  aeetate-2-14C and 
mevalonate-SH into cholesterol  by sect ions o f  everted ra t  
in tes t ines .  Clofibrate had  no effect  on the  conversion of 
acetate-2-~dC into cholesterol.  The resu l t s  ind ica te  the  presence 
in ra t  in tes t ine  o f  enzyme sys t ems  involved in the  sa tu ra t ion  
of  the  A:4-bond in lanos tero l  and  i ts  metabo l i t e s  and the  
conversion of  7-dehydrocholesterol  into cholesterol.  Hence,  
the p a t h w a y  of  in tes t ina l  cholesterol syn thes i s  is s imilar  to 
t ha t  of  the  liver. 

ALTERNATE PATHWAYS OF METABOLISM OF SHORT-CHAIN FATTY 
ACIDS. W. S. Wegener ,  I t .  C. Reeves,  R. Rab in  and  S. J.  A j l  
(A lbe r t  E ins t e in  Med. Center .  Phil . ,  P e n n s y l v a n i a  ] 9 ]4 1 ) .  
Bacteriol. Revs. 32, 1-26 (1968) .  The re la t ionsh ips  and me- 
chan i sms  of  the  g lyoxyla te  bypas s  syn the t i c  p a t h w a y  are 
reviewed. P rope r t i e s  of  the  two enzymes  ( isoci t ra te  lyase  
and  ma la t e  syn tha se )  involved in this  p a t h w a y  are discussed. 

A DOUBLE-LAYERED PLATE METHOD FOR THE DETECTION OF 
MICROBIAL LIPOLYSIS. J .  A. A l fo rd  and  E. H. Steinle (Mea t  
Lab.  Eas t e rn  Util .  Res. and  Dev. Div., A.R.S.,  U.S.D.A.,  Belts- 
ville, Md. ) .  J. Appl. Bact. 30, 488-494 (1967) .  A double- 
l ayered  pla te  is used for  d e m o n s t r a t i n g  microbia l  ]ipolysis. 
The bo t tom layer,  2-3 ram. thick, consis ts  o f  the  oil or f a t  
to be tes ted,  Vic tor ia  blue B dye and  a g a r  which has  been 
mixed  in a blender .  Th i s  layer  is al lowed to sol idify and 
is over layed with the app rop r i a t e  n u t r i e n t  medium.  Lipo]ysis  
is detected by the  presence  of  a deep blue zone on a l igh t  
blue background .  

CHANGES IN THE ESTERIFIED FATTY ACIDS AND CHOLESTEROL 
IN SERUM AND LIVER OF RATS AFTER APPLICATION OF OROTIC 
ACID AND HEPATOTOXIC SUBSTANCES. F.  Musi l  and  J. Suva 
(Cen. Lab .  of  Skoda-Werke-Hospi ta l ,  P lzen ,  U S S R ) .  Fette 
Seifen Anstrichmittel 68, 748-750 (1966) .  U s i n g  female  ra ts ,  
changes  in the  con ten t  of  esterif ied f a t t y  acids  and  cholesterol 
in se rum and  liver were found  a f t e r  the  appl ica t ion  of  e thionln 
and  carbon  te t rachlor ide .  The  the rapeu t i c  and  preventa t ive  
appl ica t ion  of  orotic acid was in some cases  able to normalize  
the  re la t ion between the leveIs o f  these l ipid f rac t ions .  The 
m e c h a n i s m  of  act ion o f  all the  subs t ances  involved on the 
me tabo l i sm of  the  l ip ids  and  p ro te ins  is discussed.  

CHANGES IN LIVER LIPID COMPOSITION WITH OVERNIGHT FASTING. 
M. Wi l l i ams ,  D. McIn tosh ,  K.  T a m a i  and  I. H incensbergs  
(Dept .  o f  Nu t r .  Sci., Univ.  o f  Calif. ,  Berkeley,  Calif.  94720). 
Proc. Soe. Exp. Biol. Med. 127, 36-8 (1968) .  F a s t i n g  ra t s  
ove rn igh t  f r om 8 p.m. to 8 :30  a.m. p roduced  signif icant  
changes  in l iver we igh t  and  liver f a t t y  acid compos i t ion  in 
compar i son  wi th  f ed  r a t s  kil led a t  8 p.m. and  8:30 a.m. 
F e e d i n g  and  f a s t i n g  procedures  and  t ime  of sacrifice of  
an ima l s  should be ca re fu l ly  s t anda rd ized  in s tudies  of  l iver 
l ipid composi t ion  to min imize  va r ia t ions  re la ted  to the ea t ing  
p a t t e r n s  of  the  animals .  

PROPHYLACTIC EFFICACY OF VITAMIN A AND CERTAIN COM- 
POUNDS AGAINST HISTOMONIASIS IN TURKEYS. J .  Whi tmore ,  
T. Sul l ivan and  O. Grace (Univ.  of  Nebraska ,  Lincoln,  
N e b r a s k a  68502).  Poultry Sci. 47, 159-64  (1968).  Two 
expe r imen t s  were conducted  to s t udy  the  effect of  d ie ta ry  
v i t a m i n  A level on h i s tomonias i s  mor t a l i t y  and  morb id i ty  in 
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turkeys receiving different preventive compounds. The data 
obtained indicate or suggest the following: 1. Increasing 
vitamin A level tended to decrease histomoniasis mortality 
and morbidity, especially in the presence of p-UBAA, di- 
nletridazole and acetyl-ANT. Based on composite averages 
from two experiments, mortality was 12% less with the highest 
vitamin A level than with the lowest level. However, this 
difference was not significative (P ~0 .025 based on Chi- 
square) in either experiment. 2. Liver vitamin A storage 
was not significantly influenced by histomoniasis infection. 3. 
The amount of liver vitamin A increased significantly (P 
0.055) with each dietary increment of the vitamin. 4. Histo- 
nioniasis mortality was significantly (P ~ 0.025) reduced by 
4-NPAA, dimetridazole, p-UBAA and acetyl-ANT. However, 
4-NPAA afforded greater protection than dimetridazole and 
p-UBAA when the disease challenge was very severe. In one 
experiment histomoniasis morbidity was significantly greater 
with 0.015% acetyl-ANT than with three other preventive 
compounds. 

INTERRELATIONSHIP AMONG PLASMA CHOLESTEROL, BLOOD PRES- 
SURE, BLOOD COAGULATION AND SPONTANEOUS AVIAN ATHERO- 
SCLEROSIS. H. Weiss, H. Fisher and P. Griminger (Environ- 
mental Physiol. Lab., Ohio State Univ., Res. Center, Area 4, 
Columbus, Ohio 43212). Poultry Sci. 47, 137-47 (1968). A 
multi-correlation analysis has been carried out in a population 
of 251 adult chicken, 20-38 months of age, between the 
severity of spontaneous aortic atherosclerosis and the following 
presumed atherogenic factors: systolic blood pressure, plasma 
cholesterol, whole blood dot t ing  tinm and prothrombin time. 
The highest multiple R for the averaged independent vari- 
ables was 0.36 (P ~ 0.01), indicating that  systolic pressure, 
plasma cholesterol, clotting time, and prothrombin time (and 
also including body weight) together account for only 13% 
of the variability in the lesions evaluated in the abdominal 
aorta of the adult chicken. 

ABSORPTION OF LIPIDS PROM MIXED MICELLAR BILE SALT SOLU- 
TIONS. A. Thornton, G. Vahouny and C. Treadwell (Dept. 
Biochem., School of Med., George Washington Univ., Wash- 
ington, D.C. 20005). Proc. Soc. Exp. Biol. Med. 127, 629-32 
(1968). Data are presented on the absorption of cholesterol 
and other lipids by everted rat intestinal sacs from micellar 
solutions of sodium taurodeoxycholate. I t  appears that  
neither simple, two-component nor complex, multiple-component 
micelles penetrate the intestinal nmeosal walls intact, but 
rather that  the lipids and the bile salts are absorbed in- 
dividually by rat intestine. 

CEI~EBRAL GMvGANGLIOSIDOSIS : CHEMICAL PATHOLOGY OF VIS- 
CERAL ORGANS. S. Suzuki (S. R. Korey Dept. Neurology, A. 
Einstein Coll., Bronx, New York). Science 159, 1471-2 (1968). 
The livers and spleens from three patients with cerebral 
GMl-gangliosidosis contained greatly increased concentrations 
of a mucopolysaccharide tentatively identified as keratan sul- 
fate. The concentration of a very soluble sialomucopoly- 
saceharide was also increased. Concentrations of these com- 
pounds were not increased in the viscera of patients with 
Tay-Sachs disease (G~-gangliosidosis). Gm-gangliosidosis ap- 
pears to be a combined cerebral gangliosidosis and visceral 
mucopolysaccharidosis. 

RELEASE OF PROSTAGLANDIN FROM RAT EPIDIDYMAL FAT PAD ON 
NERVOUS AND HORMONAL STIMULATION. Jane Shaw and P. 
Ramwe]l (Worcester Found. for Exp. Biol., Shrewsbury, Mass. 
01545). J. Biol. Chem. 243, 1498-1503 (1968). Acidic lipids 
with smooth muscle-stimulating properties were extracted from 
rat epididymal fat  pads and were shown to co-chromatograph 
with prostag]andin EI(PGE~), PGE2, and PGF~,. Further  
chemical identification was not possible with the small amounts 
of material available. A basal effiux of PGE and PGF com- 
pounds was observed following incubation of adipose tissue 
in vitro. Increased efflux of prostaglandin was detected under 
conditions reported to enhance free fa t ty  acid release, i.e. 
addition of lipolytic hormones or drugs to the incubating 
medium, prior fasting of the animal, or stimulation of the 
epididymal nerve. These results, together with a decreased 
release of prostaglandin-like material in the presence of in- 
sulin, suggested that the efflux may be associated with lipolysis 
resulting from activation of a hormone-sensitive lipase. Since 
the prostaglandins are known to affect the concentration of 
cyclic adenosine 3',5'-monophosphate in adipose tissue, and this 
nucleotide is an intermediary in hormone-stimulated lipolysis, 
it  is possible that  the prostaglandins released may serve to 
maintain the homeostasis of adipose tissue by way of a 
physiological feedback control DIeehanism. 

M E C H A N I S M S  OF STEROID OXIDATION BY MICROORGANISMS. X I I I .  
C22 ACID INTERMEDIATES IN THE DEGRADATION OF THE CHO- 
LESTEROL SIDE CHAIN. C. Sih, K. Wang, and H. Tai (School 
of Pharmacy, Univ. Wisc., Madison, Wisc. 53706). Bio- 
chemistry 7, 796-807 (1968). Experimental evidence is herein 
presented to show that C22 acids are key intermediates in the 
microbiological degradation of the cholesterol side chain. 
Exposure of 19-hydroxycholest-4-en-3-one to microorganisms of 
the genus Nocardia produced four new C22 acids besides 
estrone. From radioactive tracer experiments, it was estab- 
lished that  the three-carbon side chain of C2~ acid can be 
cleaved under anaerobic conditions to yield propionic acid 
and 17-keto steroids. 

X I V .  P A T H W A Y  OF CHOLESTEROL SIDE-CHAIN DEGRADATION. C. J .  
Sih, H. H. Tai, Y. Y. Tsong, S. S. Lee and R. G. Coombe. 
Ibid., 808-18. Cells of Nocardia restrictus are capable of 
cleaving the side chain of cholesterol to yield propionic acid 
and C~ acid. Carrier experiments revealed the incorporation 
of 6% of the eholesterol-25,27-14C isotope into propionic acid, 
which was characterized by preparation of S-benzyliso- 
thiuronium salt. Degradation of the isolated propionic acid 
demonstrated that  only C-1 and -3 contained 1'C. Incubation 
of cholestero]-4-14C in the presence of 3-oxochol-4-enic acid 
and o-phenanthroline permitted the recovery of labeled 3- 
oxochola-l,4-dienic acid. The results of the present investiga- 
tion favor the conclusion that  the hydrocarbon side chain 
of cholesterol is degraded via conventional fa t ty  acid oxida- 
tion to C2-~ acids, involving carbon-carbon bond fission at 
C-24-C-25 and C-22-C-23, resulting in the formation of 1 mole 
of propionic acid and 1 mole of acetic acid. 

T H E  BINDING OF SOME LONG-CHAIN FATTY ACID ANIONS AND 
ALCOHOLS BY BOVINE SERUM ALBUMIN. Jaequeline Reynolds, 
Sarah Herbert  and J. Steinhardt (Dept. of Chem., George- 
town Univ., Washington, D. C. 20007). Biochemistry 7, 
1357-61 (1968). The binding isotherms of three aliphatic 
long-chain carboxylates (dodecanoate, decanoate, and octa- 
noate) and a long-chain alcohol (decanol) to native bovine 
serum albumin have been measured. None of these ligands 
induces massive disruption of protein structure such as has 
been observed with dodecyl and tetradecyl sulfates. A sum- 
mary of the number of sites and association constants for the 
13 ligands studied to date in this laboratory (homologous 
sulfates, sulfonates and alcohols) is presented and offers 
support for the previously proposed model for ligand-induced 
unfolding in proteins. An unexpected difference between 
carboxylates and the other ligands studied is that  the ultra- 
violet difference spectra resulting from carboxylate binding 
show red rather than blue shifts in the 7r--) ~* transition of 
the aromatic chronmphores. Carboxylates conform to the other 
ligands, however, in producing red shifts in the short-wave- 
length region (230 m~). I t  is suggested that  the red shifts 
are produced by tyrosine side chains, and that  the sign of the 
shift  is characteristic of protein complexes in which the higher 
energy trytophan-associated sites are not also engaged. 

LIPOFUSCIN PIGMENT ACCUMULATION AS A FUNCTION OF AGE 
AND DISTRIBUTION IN RODENT BRAIN. W .  Reiehel, J. Gol]anger, 
J. Clark and B. Strehler (Gerontology Res. Center, Nat. Inst. 
of Child Health and Human Dev., Nat. Inst. of Health, PHS,  
U.S. Dept. of Health, Educ., Welfare Bethesda, Md.). J .  
Gerontol. 23, 71-8 (1968). The hippocampus of the old Wistar  
rat and C57BL/6J mouse selectively accumulate more pigment 
per section volume than the cerebral cortex and the Purkinje 
layer of the cerebellum. Moreover, in the rat  hippoeampus, 
pigment accumulation begins at an earlier age than in other 
areas. By contrast, in the granular cell layer of the cerebellum 
in rat  and niouse of all age groups, less than 0.6% of section 
volume is occupied by pigment. The observed differences in 
pigment accumulation among these areas is not solely a func- 
tion of the cellularity of these areas. 
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L I P O F U S C I N  PIGi~ENT ACCUMULATION AND DISTRIBUTION IN  PIVE 

RAT ORGANS AS A FUNCTION OF AGE. W. Reichel. Ibid., 145-153. 
In the senescent male and female Wistar rat, the parenchymal 
cells of the zona reticularis of the adrenal cortex, the ovarian 
macrophages, and testicular interstitial cells of the Leydig 
accumulated much more pigment per cell than other cell types 
or zones studied in five organs. The estimated fraction of 
intraeellular volmne in the cells of the zona reticularis of the 
senescent adrenal cortex was 19.2-22.6%; in ovarian niaero- 
phages, 53.5%; and in the interstitial cells of Leydig, 15.1%. 
All other cell types studied contained less than 4.5% pigment 
per intracellular volume, and a total absence of  pignient was 
noted in the maturing ovaian follicles, io the sendniferous 
tubules of the testis, and in the renal glomeruli. In the 
interventrieular septum of the heart, in the four zones of 
the adrenal cortex, and in renal cortex exclusive of glomeruli 
significantly more pigment was noted in the male than in the 
female senescent animals. 

L I P O P R O T E I N  STAINING FOLLOWING POLYACRYLAMIDE DISC 
ELECTR.OPHORESIS ()]~ CHICK SERUM. L .  Prosky, R. O'Dcll, S. 
Libby alid 1). Flick (Die. of Natr., Bm'eau of Science, Food 
and l)rug., U.S. Dept. Health, Educ., and Welfare, Wash- 
ington, I).C. 20204). Poultry Sei. 47, 185-9 (1968). A pro- 
cedure :is described for the stuining of lipoproteins fractions 
nfter separation of chick plasma proteins in 7% acrylamide 
disc gels hy electrophoresis. This method eliminates pro- 
staining techniques which complicate the procedure as well as 
intorfere with the migration of proteins. Several lipid stains 
were employed and showed similar staining properties. The 
best stains were Oil Red O, Sudan ()r:mge, Bleu BZL :aid 
b~'~II I [a II ( { i'(!e]l. 

~EI,I, '-ASSOCIAT1ON ()F (~|IOI,ESTEI~()L AND I'['.q INTERACTION W I T I [  
'I'RI(]I~YCERIIIES. A N  INERAREI) STUDY. 1 ~a. P a r k e r  a n d  K ,  
l{haskar (l)epttrt. l{iochem., New York Medical Colh'gc, N.Y., 
N.Y. 10029). Biochemistry 7, 1286-90 (1968). The self- 
association of cholesterol due to hydrogen bonding has heen 
studied by infrared me'lsurements of its OH-stretchlng band. 
At concentrations below (1.014 M in CCI.,, cholesterol exists only 
i l S  a D l o n o n l e r .  A s  t h e  e o l l e e l i t r a t i o l l  i s  i l l c rease ,  d i t  l l s s o c i a t e s  
to form a dimer and at a concentration of ~-~0.06 M a higher 
aggregate begins to form which becomes the predomin'mt 
species .~t a eoz~cct~tratimt of ~0.2  M, The dimerization 
constant has been determined (K.,, 23 =2.4-3.7 l.mole -t) at 
different temi)eratures from whi(~h the cnthalpy of (limeriza- 
tion has been ewiluatcd (All------1.8 kcal mole-~). The Vm~ 
of the OH-stretching bands of the dimer and trimer have "~lso 
been reported. Inf rared  spectra of mixed solutions of cho- 
lesterol and the triglyeerides gave evidence of formatio~ of 
1:1 hydrogen-hondcd complex. The equilibriulH constants and 
euthalpies of formation of the complexes of cholesterol and 
triacetiu, tr ibutyrin and trilaurin have been reported (K~, ~ 
2.4-3.7 1. mole-X; AH------3.5 to --5.4 kcal mole-~). The 
hydrogen-bonding properties of cholesterol are suggested as 
factors in tire mechanism of plaque formation in athero- 
sclerosis. 

E S T I ~ I A T I O N  OF PLASMA ANDROGENIC AND PROGESTATIONAL 
STEROIDS IN  THE LAYING HEN.  B .  O'Malley, M. Kirschner and 
C. Bardin (Endocrinology Branch, Nat. Cancer Inst., National 
Inst. of Health, Bethesda, Md. 20014). Prop. Soc. Exp. Biol. 
Med. 127, 521-3 (1968). Preliminary studies using double- 
isotope and electron-capture methods revealed the presence of 
progesterone, 20a-hydroxy-pregn-4-en-3-one, 20fl-hydroxy-pregn- 
4-en-3-one, testosterone, and zM-androstenedione in the plasma 
of the mature laying hen. 

S Y N T H E S I S  OF p I t O S P H O L I P I D S  IN ARTERIAL WALLS.  ~AI~T 1. 
INCORPORATION OF aeI) INTO P H O S P H O L I P I D S  OF AORTAS AND 
CORONARY ARTERIES OE VARIOUS ANIMALS,  M.  Nakatani, T. 
Sasaki, T. Miyazaki and M. Nakamura IRes. Instit .  of 
Angiocardiology, Kyushu Univ. Med. School, Fukuoka 
( J a p a n ) ) .  J. Atheroscler. Res. 7, 747-57 (1967). Incorpora- 
tion of inorganic phosphate into rat  aorta was studied in vitro. 
Phospholipids were separated by silicic acid impregnated paper 
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chromatography and distribution of radioactivity was mea- 
sured. Lecithin and phosphatidylinositol (and/or  lysolecithin) 
were shown to be highly labeled. Phosphatidic acid was 
rapidly labeled, though the amount of this substance was too 
small to be determined. On the other hand, sphingoulyelin was 
large in anmunt but there was less incorporation of radio- 
activity. Incorporation into phosphatidylethanolamine occurred 
to approximately the same degree as sphingomyelin. The 
rate of z.zp incorporation into phospholipids of aorta varied 
with animal species and differed from that of coronary artery, 
especially in phosphatidylinositol and lecithin. 

EFI~ECT OF REDUCED GLUTATHIONE ON ERYTHROCYTE LIPID. W .  
Meriwether, C. Mengel and H. Kann (Dept. Med., Ohio State 
Univ., Coll. Med., Columbus, Ohio 43210). Pvoc. Soc. Exp. 
Biol. Med. 127, 60-2 (]968). The data presented demoustrate 
that as normal cells incubated with GSI-I assume in vitr.) 
lytic features usually considered typical of PNH eythrocytes, 
they also lyse excessively and form greater than normal 
quantities of lipid peroxides when incubatcd with HH...O> The 
results suggest that GSH in creating the PNH-like cell 
ultimately affects erythrocyte lipid. These obserwltions are 
consistent with our hypothesis that peroxidation of red cell 
lipid may he involved in PNH corpuscular lesion. 

MONODISPERS1TY AND QUATERNARY STRUCTURE OE GI,YCI~3~AI~DE- 
HYDE 3-PI IOSPI[ATE DEItYDROGENASE. R ,  Jaeniche, 1). S~;hmid 
and S. Knof (Dept. Biophy. and Micrebio., Univ. of Pitts- 
bm.gh, Pittshm'gh, Fa. 15213). Biochemistry 7, 919 26 
(1968). The molecular weight of glycerahlehyde 3-phosphate 
dehydrogem~se (GPI)) has been reported te be in lhe range 
between 117,00(~ and 150,000 suggesting a dlssociation- 
association equilibrimn between the native vazymt~ and i?s 
protomcrs. To check this hypothesis the mon(,dispersity of 
yeast and r 'dd,lt  muscte (GPI)) has beett estimated com- 
paring the mean values of M from sedimentation aludysis, 
light scattering and osmotic pressure. ()n the other hand, 
the influence of pH, ionic strength, solubilizing additives, etc., 
on the dissocintion behavior has been investigate(I to analyze 
the interl)rotomer fo,'ces stabilizing the native quaternary 
structure. The results confirm a molecular weight of 144,700 
3000 in aecortlam~c with a tetrameric q o a t e r n ~ l r y  s t r u c t l l r e .  
No anom'dous depcmhmce on protein concentration er tem- 
perature is ohserved in thc entire oH range of enzymic 
activity. The values for the weight, nmnber, :rod s, I) average 
of M arc identical within the limits of error. The enzyme, 
therefore, may be assumed to be strictly m,modisl)erse. It 
is evident from ultraviolet difference spectra, ol~tical rotatory 
dispersion and circuhu' dichromism that dissociation into 
sul)l lnits  ]11 primdple Js accompanied hy conformatltmal changes. 
Therefore, no distinct indication regarding tim interprotomer 
binding sites can be given. Qualitatively, the dissoeiatioa 
paranteters lead to the conclusion that ion Imirs mid hydrogen 
bonds predominate as association sites while hydrophobie 
interactions seem to be of minor importam~e. 

RESOLUTION AND RECONSTITUTION OF THE MITOCHONDRIAL 
ELECTRON TRANSPORT SYSTEM. L RECONSTITUTION GE THE SUC- 
CINATE UBIQUINONE REDUCTASE. A. Bruni and E. Racker (Dept. 
Bioehem. and Molecular Biol., Cornell Univ., Ithaca, New 
York 14850). J. Biol. Chem. 243, 962-71 (1968). Succinate 
dehydrogenase formed a complex with coupling factor 4 
(Fd) from beef heart mitochondria, either in the presence or 
in the absence of phospholiplds. Succlnate dehydrogenase 
bound to F~ remained insensitive to 4,4,4-trifluoro-l-(2- 
thienyl)-l,3-butanedione and did not react with ubiquinone. 
I f  cytochrome b was inclL~ded in the complex, a succinate- 
ubiquinone reductase activity sensitivity to 4,4,4-trifluoro-1- 
(2-thienyl)-l,3-butanedione was reconstituted. Although re- 
quired, cytochrome b did not appear to undergo oxidation- 
reduction. Fhospholipids were essential for the suceinate- 
ublquinone reductase activity. 

RADICAL REACTION ON- Tt tE  THERMAL TREAT/~ENT OF OLEIC 
ACID I~ETI-IYL ESTER UNDER EXCLUSION OF OXYGEN. A ,  ]~.  S e n  
Gupta (Unilever Res. Lab., Hamburg, Ger.). Fette Seifen 
Anstrichmittel 68, 475-482 (1966). Oleic acid methyl ester 
was heated under argon at 250C•  5C. The main reaction 
products were dimers, but also 9-octadecene, 9,17-hexacosadiene, 
deeanoic acid methyl ester, 9,17-hexaeosadienoic acid methyl 
ester, 9-octadecene-l,18-dicarboxylic acid dimethyl ester and 
9,17-hexacosadiene-l,26-dicarboxylie acid dimethyl ester are 
formed. The mechanism of reactions which lead to these 
products is discussed. 

(Continued on page 363A) 
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