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Deteriiiinatioii of Acetyl Values 

Sir: 

The determination oi  acetyl values of ace- 
tylated fatty acids as described in the “National 
Formulary,” 12th ed. (l), was adapted from the 
derivation by Cook (2). This procedure is 
also very useful where hydroxyl groups exist to- 
gether with esters. Cook’s derivation provides 
a matheimtical correction Tor the molecular 
weight diFFerence betwecn an original fatty 
inaterial and the acetylated product and re- 
quires the determination of the saponification 
values of both materials. 

The equation employed by the K.F. sub- 
stitutes the acid value of the unacetylated free 
fatty acid for the saponification value of the 
original fatty substance in thc Cook formula. 
The acid value of a free fatty acid is equivalent 
to its saponification value since there are no 
csters present. The N.F. equation, howcvcr, is 
incorrect i n  the dcnominalor term. Since the 
correct drinorninator is a function of the 
saponification value of the  rigid fa t ty  substame 
(not the acetylated product), the proper de- 
nominator should be based on the acid value of 
the free fatty acids. The correct equation is 

‘1 = s - F/1 - 0.00075 F 

where il is the acetyl value of the acctylatcd 
fatty acids, S is the saponification value of the 
acety-lated Fatty acids, and F is the acid value of 
the original fatty acids. The cxisting official 
formula gixres values which are 10 to 15% high 
lor usual monohydroxylated fatty acids. n i -  and 
trihydroxylated fatty acids show progressively 
higher deviations. The corrcc.lctl formula above 
is in exact agreement with theoretical va1uc.s 
in all cases. The term “A” is incorrcclly defined 
in the -monograph as the acetyl value of the f r e e  
acid. This term must bc the acetyl value ol the 
cicetykated fatty acid which would be in agree- 
ment with the N.F. definition of acetyl value and 
with the Cook formula derivation. 

111 tlic spccific cax CJC fatty acids, it is also 
possible to further simplify the calculations and 
the analytical procedure since all saponifiablc 
groups are hydrolyzed prior to acetylation. The 
absence of interfering mixed anhydrides referred 
to by Wart11 (3) is assured since the acetylatcd 
product is purified by- twice boiling in water. 
After saponification of the fatty inaterial and 
acetylation of the fatty acids, it is only necessary 
to determine the estrr value of the acetylated 
product as described in the N.F. In this case, 
cster value and acetyl value are identical. 1i 
acetylated fats, oils, waxes, or similar substances 
containing ester groups other than acetyl are 
used, the official methodology must be employed. 

Results obtained using the oficial procedure 
and ester value determinations are compared to 
theoretical acetyl values in Table I for acetylri- 
cinoleic acid and cholesterol acetate. 

TABLE I.--ACETYL VALUES 
.- ~ 

Olficial As Ester 
ComlJd. Theoretical Methoda Value 

Acetylricirioleic 

Cliolestc.ro1 
acid 164.76 163.13 162.41 

acetdte 130.86 13fi.dti l23.ti.5 

0 Coirected formuia. 

Since the procedure described in the N.F. is 
very reliable and applicable to a wide variety of 
fatty materials, the scope of the monograph could 
be expanded to include these substances. The 
formula for calculation of results and the defi- 
nition of the term “A” should bc corrected as 
indicated. 
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