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T A B L E  I 

A n a l y s i s  o f ' S u l f a t e d  Mate r i a l s  for Combined  SO~ 
a t  V a r i o u s  Ref lux  Pe r iods  

T i m e  u n d e r  ref lux  Combined  SOn ( % )  a 
( H r )  2 6 16 24 

M a t e r i a l  su l fa ted  
n - P r o p y l  tal late  7.32 7.86 7.92 7.92 (4 )  b 
Iso-octyl  ta l la te  5.98 6.30 6.34 6.34 (6 )  b 
P r o p y l  oleate 7.60 8.06 8.16 8.14 ( 4 ) b  
Tall  oil fa t ty  ac id  7.12 7.12 7.12 7.12 (1)  b 
Rie inole ic  acid  4.34 4.42 4.50 4.50 (3)  b 
Cas to r  oil 5.70 5.78 5.78 (2 )  b 

a P e r  cent  SOn w a s  de t e r mined  on m a t e r i a l  as is. 
b T i m e  ( h r )  r e q u i r e d  for  both layers  to be clear.  

out the hydrolysis by heating the mixture under re- 
flux overnight (ca. 16 hr) and titrating the samples 
the following day. Using this method, duplicate runs, 
by one operator, normally do not vary by more than 

TIME - HOURS 

F I ( L  1. S t u d y  o f  t i m e  u n d e r  r e f l u x  v s .  SO~ c o n t e n t .  

Based on the results obtained, the reflux period 
required for the determination of organically com- 
bined S03 in sulfated fat ty acid esters should be 
extended at least 2 hr after both layers are clear. 
In practice, we have found it convenient to carry 

0.02% 803. 
J. T. GEOGHEGAN 
C .  0 .  ~V[YATT 

M. RODSO~r 
Arizona Chemical Company 
Stamford, Connecticut 
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�9 Letter to the Editor 

Validity of Gunstone's 
Vegetable Fats 

Acyl Group Distribution Theory in 
Containing Appreciable 

G UNSTONE (1) presented a theory of acyl group 
distribution of vegetable fats which he stated 

provides a satisfactory correlation for most of the 
available data and unifies earlier theories into one 
covering the whole range of vegetable fats. The 
validity of this theory was, however, illustrated with 
only two vegetable fats, Sapium sebiferum (2) and 
Platonia insignis (3), that contain more than traces 
of GS3. Other data reported in the literature for 
several vegetable fats is not in full agreement with 
Gunstone's theory. The data were obtained by tea- 

sonably reliable oxidation and crystallization meth- 
ods and are presented in Table I. The data is for 
fats wherein full glyceride type structures have 
been determined along with the proportions required 
according to Gunstone's and Kartha's theories (4,5) 
and the Tally Number for each fat with reference 
to each theory. 

The Tally Number (TN) is a method for obtain- 
ing a reasonable numerical idea of the agreement 
between experiment and theory in glyceride type 
structure studies in keeping with present day  stan- 

T A B L E  I 

Glycer ide  Type  S t r u c t u r e s  of Some Vege tab le  F a t s  Con t a in ing  Apprec iab le  GS8 

F a t  l ( c ) a  2 (c)  3 ( o ) b  4(C) 5 ( o )  6 ( 0 )  7 ( o )  8 ( 0 )  9 ( 0 )  

S m  73 65 54 53 51 82 74 77.5 92.6 

Glycer ide  type s t r uc tu r e ,  exper imenta l ,  moles % 
GSa 21 20 9 8 9 57 42 47 81 
GS~U 77 55 54 54 48 33 40 40 17 
GSU'z 2 26 28 32 31 8 15 13 2 
(}Us 0 0 9 6 12 2 3 0 O 

Glycer ide  type s t ruc tu re ,  calculated, Guns~one ' s  theory,  moles % 
GS8 19 0 O 0 0 46 22 33 78 
GSeU 81 96 65 63 58 54 78 67 22 
GSU2 0 5 31 33 37 O 0 0 0 
GUn 0 0 4 4 5 O 0 0 O 
Tal ly  n u m b e r  8 81 28 20 32 42 78 54 10 

Glycer ide  type s t ruc tu re ,  calculated, K a r t h a ' s  theory,  moles % 
GSs 19 20 9 8 9 55 40 46 80 
GS~U 81 58 53 51 45 36 43 41 19 
GSU2 0 19 30 33 35 8 15 12 1 
GUs 0 3 8 8 11 1 2 1 0 
Tal ly  n u m b e r  8 13 4 6 8 6 6 4 4 

a c-GSs,  GS2U by  crystal l izat ion.  
b o -GS2U by azelaoglycer ide  e s t i m a t i o n :  GSs by crys ta l l iza t ion  whe re  S is above C1~ and  by acet ic  ac id -ace tone -pe rmangana te  oxidat ion whe re  

S is below C~. 
K e y :  1. S a p i u m  seb i ferum ( M e a r a  and  Gupta ,  J. Chem. Soc. p 1337, 1950) .  

2. Platonia  insignis (H i ld i t ch  and  P a t h a k ,  J. Chem. Soc.  Suppl.  # 1 ,  p 587, 1 9 4 9 ) .  
3. P a l m  oil ( K a r t h a ,  J A O G S  30, 326, 1953 ;  31, 85, 1 9 5 4 ) .  
4. P a l m  oil ( t t i l d i t ch  and  Maddison ,  J.  Soc.  Chem�9 I n d .  59, 67, 1940) .  
5. P a l m  oil ( L u d d y ,  c t a l . ,  J A O C S  31, 266, 1 9 5 4 ) .  

. Myris t ica  malabariea I ( K a r t h a ,  J.  Sci. I n d .  Res .  13A,  72, 1 9 5 4 ) .  
�9 Myrs malabarica I I  ( K a r t h a  and  N a r a y a n a n ,  quoted in  K a r t h a ,  J.  Sci. I n d .  Res .  21A,  577, 1 9 6 2 ) .  

8. Myris t ica  a t t enuata  ( K a r t h a  and  N a r a y a n a n ,  J.  Sci.  I n d .  Res .  21B,  494,  1 9 6 2 ) .  
9. Myris t ica  ]ragrans  (Ka r01a  and N a r a y a n a n ,  J.  Sci .  I n d .  Res .  21B,  442,  1 9 6 2 ) .  
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dards of experimental accuracy by the most reliable, 
though not necessarily the most modern, methods. 
TN is obtained by summing the numerical differences 
(irrespective of sign) between the experimental and 
calculated values for  each of the four  different glyc- 
eride types. The GSeU can now be determined cor- 
rectly to --+0.75% by gravimetric chemical methods 
and hence, according to present day standards, TN 
of 0-6 means good agreement, 7-12 fair  agreement, 
and 13-20 means serious cause for disagreement, 
possibly due to the presence of some interfering non- 
fa t ty  impurity.  TN above 20 usually means irrecon- 
cilable disagreement between experiments and theory 
and may perhaps mean non-relevance of theory con- 
cerned in the context considered. With Sm (satu- 
rated acids, moles %) above 90% GSa contents ac- 
cording to random distribution and Gunstone's the- 
ory are too close together;  hence, agreement at Sm 
above 90 has little significance. In the fats in Table 
I, TN for  Gunstone's theory is 20 and above for 7 
out of the 9 fats showing no resemblance of an agree- 
ment and it is in fa i r  agreement only for a single 
fa t  with Sm below 90. The second theory considered 
shows good or nearly good agreement in all cases 
except one where the results quoted have been ob- 
tained by crystallization. 

Adequate reliable data is already present in the 
l i terature to show that even among natural  vegeta- 
ble fats GS3 contents and glyeeride type structures 
are not just  dependent on saturated acid content 
alone as claimed by Gunstone's theory. Kartha 's  the- 
ory leaves the GS3 to a biologic source factor  over 
all ranges of saturated acid composition subject to 
a maximum value as required by random distribu- 
tion and merely outlines the changes in glyceride 
type structures produced when GSa differs from ran- 
dom distribution values for  individual fats. I t  is 
clear (Table I) that it gives a good prediction of 
glyceride type structures from S and GS3 contents 
m vegetable fats containing appreciable GS3. 

A. R. S. KARTHA 
Division of Chemistry 
Indian Agricul tural  Research 

Inst i tute 
New Delhi, India 
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