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x 
-RAY DIFFRACTION and melt ing-point  data  on the 

pure  trans-6- th rough 12-octadecenoic acids and 
the corresponding dihydroxystear ic  acids have 

recently been repor ted (2-6). In  this note we wish to 
describe the results of similar work on some b inary  
mixtures  of the trans acids and of the dihydroxy-  
stearie acids. This work was done as pa r t  of a pro- 
g ram on the identification of compounds which are 
isolated f rom autoxidation, hydrogenat ion,  and isom- 
erization studies on long-chain compounds. 

Experime~,tal 

Starting Materials. Trans-6-, 7-, 8-, and l l -oc ta-  
deeenoic aiids were p repared  by  the procedures of 
Fusari ,  Greenlee, and Brown (2). Trans-9-octadece- 
noic acid (elaidic acid) was p repared  f rom oleic acid 
by isomerization with powdered selenium at 220 ~ (8).  
The high-melt ing dihydroxystear ie  acids were pre- 
pared  f rom these acids by  hydroxyla t ion with hydro- 
gen peroxide in formic acid solution (2, 7). The low 
melt ing dihydroxystear ie  acids were s imilar ly pre- 
pared  f rom the cis-isomers. 

1 This  note is X I X  in  the series React ions  of F a t t y  Ir wi th  
Oxygen. The p rev ious  paper  is Reference (1 ) .  
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X-Ray Technique. This has a l ready been reported 
(9). In  order to obtain the materials  in a suitable 
crystalline state, the unsa tura ted  acids were dissolved 
in acetone and the solutions were evaporated to dry-  
ness under  a s t ream of ni t rogen;  ethanol was em- 
ployed with the dihydroxystear ic  acids. 

Melting Points. These were determined by  the 
capi l lary method, employing samples which had  been 
prepared  for  x - ray  examination as described in the 
preceding paragraph .  Wi th in  the melt ing range the 
t empera ture  was raised at a rate  not exceeding 0.25 ~ 
per  minute. 

Results and Discussion 

Table I summarizes the results obtained on the 
pure  acids. The agreement  between our results and 
the published ones are, in general, extremely good. 

Table I I  summarizes the results obtained on 50:50 
binary  mixtures.  All b inary  mixtures  of trans-octa- 
decenoie acids show marked depressiOns in melt ing 
point, but  whether  the melt ing range is nar row or 
wide depends on the components of the mixture.  Mix- 
tures of even-even (these refer  to the number  desig- 
nat ing the position of the double bond) or odd-odd 
acids show marked  depressions but  nar row ranges 
(usually 1-1.5 ~ ) whereas mixtures  of odd-even acids 
show broad melt ing ranges (usually 5-6~ The x-ray 

T A B L E  I 

Mel t ing  Point  and X-Ray Diff rac t ion  Data  on P u r e  Acids 

Trans-Octadecenoie Acid High-Mel t ing  Dihydroxys tear ic  Acid a Low-Mel t ing  Dihydroxys tear ic  Acid b 

Long  Long  Long  
M.P., ~ Spac ing  I~.P., ~ Spacing  IVLP., ~ Spac ing  

A -~ A 

6- 52.7-53.4 44.9 6, 7- 122.8-123.3 45.2 6, 7- 114.0-115.0 45.4~,44.45 
7- 43.7-44.1 49.0 7, 8- 182.7-133.0 41.8 e 7, 8- 95.0- 96.04 38.5 ~ 
8- 50.5-51.2 44.9 8, 9- 117.0-117.7 4B.6 8, 9- 95.0- 95.6 45.6 
9- 43.7-43.9 49.0 9,10- 130.7-131.0 41.8 e 9,10- 94.7- 95.1 39.1 

10- 52.0-52.64 45.56 10,11- 120.0-121.04 43.9 s 1O, l l -  98.0- 99.54 45.55 
11- 43.5-44.1 49.0 11,12- 127.5-128.0 41.8 c 11,12- 92.5- 93.0 39.0 
12- 52.0-53.04 45.5 ~ 12,13- 119.0-120.04 43.95 12,13- 96.0- 97.04 45.55 

a P repa red  f rom trans-octadecenoic acids by hydroxyla t ion  w i th  per formie  acid. 
b P repa red  f rom cis-octadecenoic acids by hydroxyla t ion  w i th  pe r fo rmie  acid. 
e These have  the same l ong - s pa c ing  hu t  the intensities for  a g iven  o rder  v a r y  f rom compound to compound. 

TABLE II 

~r P o i n t  and  X-Ray Diff rac t ion  Da ta  on 5 0 : 5 0  B i n a r y  Mix tures  

Trans-Octadecenoic Acids High-iY[elting Dihydroxys tear ic  Acids Low-Mel t ing  Dihydroxys tear ic  Acids 

Long  Long  Long  
M.P., ~ Spac ing  ~ . P . ,  ~ Spac ing  ~r ~ Spac ing  

6- -~- 8- 44.6-46.1 38.9 a 
7 - +  9- 36.7-38.0 46.0 a 7, 8--[- 9,10- 118.0-121.6 .... e 
7- -{-11- 34.5-35.7 7, 8- -[-11,12- 117.0-122.0 .... e 
9- -~-11- 36.6-37.7 46.0 a 9,10- -~11,12- 116.5-122.0 9,10- -~11,12- 83- 85 45.6 a 
6-~- 7- 37.8-43.8 6, 7--~- 7, 8- 115.0-123,0 .... b 
6--[- 9- 37.2-43.2 .... b 6, 7-~-  9,10- 111.0-123.0 .... b 6, 7--]- 9,10- 87-110 45.6 d 
7--Jv 8- 37.2-42.8 .... b 7, 9--[- 8, 9- 111.0-123.0 .... b 6, 7--[-11,12- 88-106 45.6 a 
8 - ~  9- 36.2-41.2 .... b 8, 9--~- 9,10- 110.0-122.5 .... b 8, 9--~- 9,10- 79- 85 45.6 a 

A one-phase system was obtained different  f rom tha t  of e i ther  pu re  component.  
b The di f f rac t ion  pa t t e rns  were the combined pa t t e rn  of the two pure  compounds.  
c Long  spacings  are equal  to the ident ica l  values  of the  two components  and  in tens i t ies  of the va r ious  orders  appear  to be a summat ion  of the 

corresponding in tens i t ies  of the pu re  components.  
a These have  the same long spac ing  bu t  the in tens i t ies  for  a g iven  order  v a r y  from mix tu re  to mixture .  
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diffraction pa t t e rn  offers a simple explanation for  
this. Mixtures of even-even or odd-odd acids fo rm a 
one-phase system; mixtures  of odd-even form a two- 
phase system and give diffraction pat terns  in which 
those of the pure  components are superimposed. 

Similar results are obtained in the melt ing points 
of the dihydroxystear ie  acids. B ina ry  mixtures  (50: 
50) of the dihydroxystear ie  acids f rom odd-odd or 
even-even octadecenoic acids have melt ing ranges 
f rom 2-5 ~ whereas those f rom odd-even acids have 
melt ing ranges f rom 6-18% 
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Component Fatty  Acids of I n d i a n  Snake  0i ls .  Y. D. K a r k h a n i s  
�9 rod N. G. M a g a r ( D e p t .  B iochemis t ry ,  I n s t i t u t e  of  Science, 
B o m b a y  1, I n d i a ) .  Biochem.  J .  60, 565-8 (1955) .  The  com- 
ponent  f a t t y  acids  of  the  oils of  two I n d i a n  snakes ,  P y t h o n  
molurus  and  P .  stinotis ,  were s tudied.  The fo l lowing f a t t y  
acid pe rcen tages  were found ,  wi th  the  first value t h a t  of  P y t h o n  
molurus  and  the  second va lue  t h a t  of  P. st inot is:  myris t ic ,  ...., 
1.6; pahni t ic ,  16.1, 15.7; s tear ie ,  10.1, 13.3; arachidie ,  2.3, 1.0; 
te t radecenoic ,  ...., 0.2; hexadecenoie ,  4.8, 5.2; octadecenoie,  
41.3, 36.8; octadecadlenoie,  7.6, 9.4; octadecatr ienolc ,  3.0, 3.2; 
eicosenoic, 11.9, 12.8; e icosate t raenoic ,  ...., 0.8; and  docosenoie, 
3.0, ..... 
Extraction t echnique  in cottonseed oil processing. M. Pi le t te .  
Oleagineux 10, 303-308,  399-407,  495-500(1955) .  Commercia l  
methods  and  equ ipment  for  p r e p a r i n g  the  seeds, recover ing the  
oil by  p res s ing  and  p u r i f y i n g  the  crude cot tonseed are  reviewed. 
The nu t r i t i ve  value  of the  p res s  cakes  a n d  the  influence of the  
var ious  ex t rac t ion  processes  on the  qual i ty  of  the  p roduc t s  also 
are  considered.  
Viscosimetry of vegetable  oils. I I .  K i n e m a t i c  viscosity of mix- 
tu res  of olive oil wi th  n -bu tano l ,  i soamyl  alcohol, and cyclo- 
hexanol a t  d i f fe rent  concentrations and t empera tuu res .  P .  K lan -  
t a ehn igg  Olearia 9, 105-113(1955) .  K i n e m a t i c  viscosi ty  s tud-  
ies were made  on mi x t u r e s  of  olive oil in n-butanol ,  i soamyl  
alcohol and  cyclohexanol  a t  t e m p e r a t u r e s  of  10-80 ~ The mix-  
ing  of olive oil wi th  n -bu tano l  or i soamyl  alcohol gave  no 
appreciable  va r i a t ion  in  volume over t ha t  of  the  added  oil. 
Wi th  cyclohexanol  the re  was  a volmne increase  g rea t e r  t h a n  
t ha t  of  the  added  oil. The add i t ion  of small  quan t i t i e s  of  oil 
to n -bu tano l  a n d  i soamyl  alcohol gave  much  smal ler  changes  in 
viscosi ty t h a n  the  add i t ion  of smal l  quan t i t i es  of  the  alcohols 
to the  oil. Such va r ia t ions  in  viscosi ty  d imin ished  not iceably  
as  the  t e m p e r a t u r e  was increased .  Mix tu res  of  oil wi th  eyelo- 
hexanol  showed the  phenomenon  of  nega t ive  viscosi ty  which 
decreases as the  t e m p e r a t u r e  is ra ised  unt i l  i t  d i sappears  above 
60 ~ The W a l t h e r  equa t ion  for  v i scos i ty - t empera tu re  relat ion-  
ships  was f o u n d  to be appl icable  to mix tu re s  of  the  oil wi th  
the  three  solvents  when a cons tan t ,  ca lcula ted  addi t ive ly  f rom 
tha t  of  the  oil and  t ha t  of  solvent,  was  in t roduced.  
The  oil f r o m  the seeds of H i ppophae  Rhamnoides  L. I. Study 
of t he  f a t t y  acids.  I{. P.  K a u f m a n n  and  A. Vazquez Roncero. 
Grasas y Ace i t e s  6, 81 -87 (1955) .  F ine ly  pulver ized seeds of 
Hippophae  Rhamnoides  L.  were Soxhlet  ex t rac ted  wi th  hexane  
to give 6.4% of  an  in tense ly  red  oil. The oil con ta ined  2.1% 
of unsaponi f iab les  (pe t ro leum e ther  me t hod )  and  h a d  an  acid 
number  of  5.97, a saponif ica t ion n u m b e r  of  186.8, an  iodine 
value of 152.3, a t h iocyanogen  va lue  of 100.2, a hydroxy l  value 
of 11.9, and  conta ined  93.8% of  to ta l  f a t t y  acids.  Chemical 
cons t an t s  also were de te rmined  fo r  the  to ta l  ac ids  recovered 
f rom the saponif ica t ion  of  the  oil. F r o m  these va lues  i t  was 
ca lcula ted  t h a t  the  to ta l  f a t t y  ac ids  conta ined  11.6% of sa tu-  
ra ted  acids,  26.6% oleie acid, 34.7% linoleic acid, 27.0% line- 

lenic acid and  no t e t r a - u n s a t r u a t e d  acids.  Spec t rophotomet r ic  
s tudies  gave resu l t s  of  abou t  the  same order  except  t h a t  1 .74% 
of a t e t r a - u n s a t u r a t e d  acid was  detected.  Qual i ta t ive  pape r  
c h r o m a t o g r a p h y  s tud ies  ind ica ted  t h a t  the  s a t u r a t e d  acids  con- 
s is ted of pahn i t i c  a n d  s tear ic  ac ids  only. 
I I .  Study of the  unsaponifiable~.  Ib id . ,  129-134(1955) .  The  
unsaponif iables  were recovered in  the  u sua l  way  f r o m  the  oil 
by  saponif icat ion a n d  e ther  ex t rac t ion  wi th  all opera t ions  be ing  
carr ied  out  unde r  a n  iner t  a tmosphere .  The carot inoids  were 
s epa ra t ed  by  c h r o m a t o g r a p h y  on a l u m i n a  and  the  var ious  f rac-  
t ions  were s tud ied  by  absor t ion  spect ra .  Zeaxan th in ,  cryptox-  
an th in ,  fl-carotene, ~-carotene  and  p robab ly  lycopene were de- 
tected.  Quan t i t a t i ve  s tudies  showed the  presence of 58.1 rag. of 
zeaxan th in ,  64.8 mg .  of  c ryp toxan th in ,  and  8.7-9.8 mg .  of  fl- 
carotene per  1,000 g r a m s  of oil. The  s terols  were isolated f ro m  
the  unsaponif iables  as the  d ig i ton ides  and  by 0 ~ crys ta l l iza t ion  
of  a methanol ie  solut ion of the  unsaponif iables .  The sterols  
were charac ter ized  as  s i tos terols  by  f o r m a t i o n  of the  b romides  
and  acetates .  
S tudy  on the  oils from the hulls of Tunisian olives. M. R. Fu h r -  
m a n n .  Revue  Francaise  des Corpus Gras 2, 237-256(1955) .  
Samples  of  the  oil f r om the  hul ls  of  Tun i s i an  olives were 
saponified,  the  unsaponi f iab les  ex t rac ted  with e thyl  e ther  and  
the  f a t t y  ac ids  recovered f rom the  soap  solut ion in the  usua l  
m a n n e r  with all opera t ions  be ing  conducted  unde r  an  a tmos-  
phere  of  n i t rogen.  The to ta l  f a t t y  ac ids  made  up 94% of  the  
oil, while the  unsaponi f iab les  a m o u n t e d  2.0-2.5%. The acids 
were sepa ra ted  into two f r ac t ions  by  crys ta l l iza t ion  f ro m  ace- 
tone a t  - -28  ~ wi th  the  p r e c i p i t a t e d  f r ac t ion  be ing  recrys ta l -  
lized twice f rom the  same solvent.  Each  of the  acid f r ac t i ons  
was converted s epa ra t e ly  into the  me thy l  es ters  which were 
dist i l led under  vacuum.  The  unsaponi f iab les  were sepa ra ted  
into a number  of  f r ac t i ons  by  c h r o m a t o g r a p h y  on a lumina  and  
crysta l l izat ion.  Charac te r iza t ion  s tudies  were conducted  on all 
f rac t ions .  The f a t t y  acid f r ac t i ons  were made  up  of the  fol- 
lowing ac ids :  m y r i s t i c  (0 .7%) ,  pahu i t i c  (13 .9%) ,  s tear ic  
(1 .9%) ,  s a t u r a t e d  acids  con ta in ing  more  t h a n  20 carbon a toms  
(0 .9%) ,  pa lmi to le ie  ( 1 . 6%) ,  oleic ( 64 .0%) ,  lino]eic (15 .1%)  
and  u n s a t u r a t e d  ac ids  con ta in ing  more  t h a n  20 carbon a toms  
( 2 . ] % ) .  Chlorophyl l  decomposi t ion  p roduc t s  a m o u n t i n g  to 
0 .03-0 .04% of  the  whole oil also were recovered f ro m  the  
saponif iable f rac t ion .  H y d r o c a r b o n s  isola ted f rom the  unsa-  
ponifiables made  up  0.50 to 0.66% of  the  whole oil an d  con- 
t a ined  s t r a i gh t  cha in  paraff ins of  an  average  molecular  we igh t  
of  C._~-C~,I, squalene (0 .17-0 .22% of the  oil) and  a m ix tu r e  of  
a t  leas t  4 hydrocarbons ,  one of which showed an  in tense  blue 
fluorescence. Sterols  also were p re sen t  in  the  unsaponi f iab les  
and  made  up  0.48-0.5.4% of  the  oil. These consis ted of  fl- 
si tosterol ,  p r o v i t a m i n  D and  a n  uncha rae te r i zed  dex t ro ro ta ry  
sterolie f r ac t ion  wi th  a me l t i ng  r a n g e  of  164-167 ~ A mix tu re  
of  a t  leas t  th ree  s t r a i g h t  cha in  f a t t y  alcohols (0 .20-0 .30% of  
the  oil) in the  r a n g e  Cf~-C:s was  p r e sen t  in  the  unsaponi f iab les  
as  well as an  amorphous  t r a n s p a r e n t  dex t ro ra to ry  res inous  
f rac t ion  which a m o u n t e d  to 1% of  the  oil and  conta ined  hy- 
droxyl  g roups  which  could be ace ty la ted .  The r ema inde r  of  the  
unsaponif iables  cons is ted  of caro tenoid  p igmen t s .  
Ta l l  oil comes of  age .  Anon.  P a i n t  Oil Chem. Rev iew 118(15) .  
10(1955) .  Tal l  oil is defined, and  the  product ion  and  economics 
are  discussed.  


