
3ownal of Chromatography, 125 (1976) 4M-M 
0 Elszviex Scie3tifk PtibEslGng Compimy, &nsterdam --Printed in The Netherkmds 

CEEROM. 9277 

Note 

Long-&&n acetates as internal standards in the g&-liquid chromatography 
of volatile fatiy acids 

Z. MEELh?CZUK, J. KOROLCZUK’ 2nd A. JAKUBOWSKI 

Institute of Food and Nutrition, 61163 Powsikka Str., Warsaw (Polarrd) 

(Received April lst, 1976) 

Volatile fatty acids (VFA) are responsible for the ffavours of many food prod- 
ucts_ The ordinary gas-liquid chromatographic (GJX) method of VFA anaIysis could 
be improved by using internal standards and the purpose of this work was to examine 
the use of some acetates for this purpose. 

E2CPERIMENTAL 

C2-C, volatile fatty acids and C,-C,, alcohcrls were obtained from PoIyscience 
Corp. and dichloroacetic acid (AnalaR grade from POCH) was u-4 as a 10% (W/V) 
solution in distihed water’. Acetates of C&C,, alcohols were synthesized in our 
laboratory from the above alcohols and acetyl chloride (AnalaR grade, POCH). 

Five microlitres of VFA solution in 10 % dichloroacetic acid1 containin 0.1 
nl of each acid and acetate were injected onto the chromatographic column. 

A Beckman GCM gas chromatograph was used, equipped with 2 dual column 
system, flame-ionization detectors and a Beckman recorder. The chromato8raphic 
conditions were: stainless-steel columns, 1.8 m x 4 mm I.D., filled with 20% EGA 
on Chromosorb W HP, 1MH20 mesh; nitrogen flow-rate, 53 ml/min (1.8 atm); 
hydrogen, 1.5 atm; air, 2 atm; recorder chart speed, 0.2 in./min; column tempera- 
ture, constant at i40”, 150” or 180” or pro,mmmed from 130” to 210” at the rate of 
lO”/min; injection block temperature, 250”; detector tem_perature, 300”. 

FZSULTS AND DISCUSSION 

A typical chromatogram of VFA and long-chain acetates is shown in Fig. 1, 
The order of the various VFA on the chrGmatG,$, depending on the carbon 
number, is typical for *he conditions of ana!ysisz*‘. 

Of the internal standards studied, the most promisin8 were heptyl acetate, 
which appears between acetic and propionic acids, and decyl acetate, which appears 
just after valeric acid. EIexyl acetate appears on the soEvent peti, act@ acetate in the 

Fosition of isobutyric acid, nonyi acetate could interfere With the two possiibfe isomers 
of valeric acid (2-methylbut+ and 3-methyibutyric acid), while undecyl and dodecyl 

* Present 2ddres.s: Fcod Machinery Research Institute, I. & Otwxka Str., IX-759 Warsaw, 
F’oluld. 
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Fig_ 1. Typical chromatogr-s-zm of vohtik fatty acids and some long-chain acetates. Constant colurrm 
temperature, ISO”. Peaks: 1 - hexyl acetate; 2 = acetic acid; 3 = heptyl acetzte; 4 = propionic 
acid; 5 = octyl acetate; 6 = butyric acid; 7 = nonyl acetate; 8 = valeric acid; A = decyl ecetate 
(position ca!cuiated from Fig. 3); 9 = caproic acid; 10 = undecyl acetate; 11 = enanthic acid; 13 = 
dodecyl acetate. The amount of each compound injected into the chromatographic column was 0.1 
nl in 5 ,ul of 10% dichloroacetic acid solution. 
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Fig. 2. Correlations between the logarithm of retention time and number of carbon atoms for dif- 
ferent column temperatures. A, programmed temperature from 130” to 210” at the rate of lO”/min; 
3, isotherm& at l6OO”; C, 150”; D. 140”. 
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Fig. 3. Correlations between the logarithm of retention time 2nd number of karhn atoms for 
acetites, iso-acids zrtd ncmnal volatile fatty acids for 8 constant colurrm temperature of 150”. 

acetates appear too late, so that these compounds cannot be good internal standards. 
Longchain normal alcohols have the same retention times as normal fatty 

acids with a carbon chain shorter by four carbon atoms; hence n-octanol appears in 
the place of butyric acid, n-nonanol in place of Valerie acid and n-decanoI in place of 
caproic ztcid. 

Relationships ‘between the number of carbon atoms in the molecules of fatty 
acids and the ogarithn~ of retention time for different conditions of analysis are shown 
in Fig. 2. Very simikr results were obtained for a programmed temperature from 
130” to 210” at ‘rhe rate of lO*/min and for a constant column temperature of 160”, 
but in both instances the separation of some isomers was not satisfactory. We therc- 
fore chose for use in subsequent analyses a constant column temperature of 150”, 
which gave good separations and a time of analysis that was not too long. For these 
conditions there were linear relationships between the log+hm of the retention time 
and number of carbon atoms for normal acids, &-acids and acetates of !ong<hain 
alcohols (Fig. 3). The lines for acetates and acids are exactly ~arahel. These klation- 
ships enable one to identify unknown compounds and to choose a suitable internal 
standard for each group of acids or acetates to be determined quantitatively. 
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