
• Letter to the Editor 

Esterification Rates of Fatty Acids with Methanol 

I 1N A R E C E N T  P A P E R  o n  " P r e p a r a t i o n  o f  P a r t i a l  Olyc- 
Prides by Direct Esterification" (1) Gros and Feuge 

report a considerable difference between the esterifi- 
cation rates of saturated acids such as laurie and 
stearic and the unsaturated oleic acid with glycerol. 
Thus after 6 hours' reaction in acetonitrile solution at 
100C the wt% of esterified acids was 81.4 for laurie, 
82.2 for stearic and 33.6 for oleic. They state that their 
results are in agreement with the data published in 
"International  Critical Tables" (2). The data in 
question refer to estcrifieation rates of various organic 
acids in methanol eatatysed by HCt and expressed as 
monomolecular constants K at 15C for [HC1] = 1. 
The values for fat ty acids were compiled from two 
early papers by Sudborough and Gittins (3,4). How- 
ever, the comparison of these values with those appear- 
ing in the original publications has revealed some 
startling discrepancies as may be seen in Table I. 

It  would seem that the compiler has multiplied the 
results in Sudborough and Oittins' first paper by a 
factor of 2.303, presumaNy to convert decimal loga- 
rithms into naturM ones--an operation sometimes 
wrongly omitted in the calculation of reaction rates. 

T A B L E  I 

Compar ison  Between the  3£onomoleeular 0ons tan t s  K at  150  for Cata- 
lysed Ester i f ica t ion  of F a t t y  Acids  in  Methanol  l~eported in  " In t e rna -  
t iona l  0 r i t l ca l  Tables"  and  in  Or ig ina l  Pub l i ca t ions  
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critical ~ablee Gittins (3)  

~'ormic ....................................... 
Acetic ......................................... 
P rop ion ie  ................................. 
n -Butyr ic  ................................... 
n-Valerie  .................................... 
Caproie ..................................... 
n - t tep ty l ie  .................................. 
Capryl ic  ..................................... 
n-Nonylie .................................... 
Capr ie  ........................................ 
L a u r i e  ...................................... 
Myrisgie .................................... 
Pa lmi t i e  .................................. 
S tear ie  ...................................... 

Undeeylenie  ............................... 
Oleic .......................................... 
E la ld ie  ....................................... 
1~rueic ....................................... 
Br  assidi e .................................. 

2568 
239 
211.7 
115.2 
123.2 
118.7 
120,9 
125.8 
123.5 
119,3 
121.9 
120.9 
114.4 
123.7 

53.0 
54.4 
54.4 
51.2 
51.8 

1124 
104 

91.9 
50.0 
53.5 
51.5 
52,5 
54.6 
53,6 
51.8 
52.9 
52.5 
49.7 
53.7 

Sudborough 
and 

Gittins (4)  
52,5 
54,3 
54.3 
52.3 
51.6 

t ie  did it without noticing that Sudborough and Git- 
tins had already--and quite conspicuously--applied 
this factor. The values for unsaturated acids obtained 
from Sudborough and Gittins' second paper escaped 
the above-mentioned unwarranted correction. As a 
result the rates for unsaturated acids shown in " In -  
ternational Critical Tables" are much lower than those 
for saturated acids. This is contrary to Sudborough 
and Gittins' results and their explicit statement that 
with the exception of the three lowest members the 
esterifieation rates of saturated and unsaturated fat ty 
acids in methanol are, irrespective of molecular weight, 
on the whole, similar, provided the double bond is 
further than in the 3,4 position. Incidentally, meas- 
urements carried out in this laboratory have confirmed 
that esterification rates of laurie, oleic, elaidie and 
linoleie acids in methanol containing 0.007 moles 
HC1/liter are practically the same. 

The above facts do not necessarily invalidate Gros 
and Feuge's results obtained in the esterification of 
stearie and oleic acids with glyeerok and under differ- 
ent experimental conditions. In fact,  the cis-config- 
uration of oleie acid is conducive to sterie hindrance 
if glycerol is the esterifying agent, and the difficulty 
of introducing the oleic acid radical into diglycerides 
at room temperature is well known. Nevertheless the 
great difference in the esterification rates of stearic 
and oleie acids at 100C when using a large excess of 
glycerol is rather unexpected. 

There are some further inaccuracies in the partic- 
ular table of "Internat ional  Critical Tables" pre- 
viously referred to, which can not be readily explained. 
However, they pertain to acids other than aliphatie 
and thus are outside the scope of the present com- 
munication. 

L.  HARTMAN 
Fats Research Division, Department of 
Scientific and Industrial Research, 
Wellington, New Zealand. 
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• Ad&ndum 

JAOCS 42, pages 344-345, April 1965, A. Vioque 
et al .  : Trace Elements in Edible Fats. IX. Influence 
of Demetalization on the Oxidative and Flavor Sta- 
bilities of Soybean Oil. Table IV should appear as 
follows (note particularly the 5, 9, and 10-hour 
figures) : 
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TABLE IV 

Change of Toeopherol and PeroxMes in  AON~ Test  ~f Orig ina l  an4  
Demetalized Oils 

Trea tmen t  

Crude  ref in ing  and  
deodorizat ion ................. ' 

A .O ,M. - -  5 hr  ... . . . . . . . . . . . . .  
6 h r  ................. 

7 hr ................. 

8 hr  ................. 
9 hr ................. 

10 hr  . . . . . . . . . . .  

Or ig ina l  oil 837 

Toeopherol Peroxides 
/~g/g m e q / k g  
].300 14.7 

860 0 
420 5O 
280 60 
180 75 

50 95 
5 180 
3 460 

Demetalized oil 837 

Tocopherol [ Peroxides 
~ g / g  m e q / k g  

__.1240 12.5 

1080 0 
720 45 
520 55 
475 65 
280 80 
235 88 

15 150 


