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Brief Communication

QUANTITATIVE DETERMINATION OF SHORT-CHAIN
FATTY ACIDS IN RUMEN FLUID"

Determination of volatile fatty acids (VFA ) in rumen fluid
has for years involved the problem of suitable analytical me
thods to be carried out quantitatively and rapidly. Previously,
the author has published the qualitative part of an applicable
method using gas-solid adsorption chromatographic detennin
ation on uncoated Chromosorb 101 (Jensen 1973), and will
further provide some information concerning column character
rstics, recovery and reproducibility.

Analyses of a standard solution, performed with working
conditions as previously described, gave the relative retention
time of the fatty acids shown in Table 1, indicating a good se
paration between the peaks. The absolute retention time of the
internal standard (isocaproic acid ) was 8 min. The relative de
tector response factor R of each fatty acid according to the inter
nal standard per unit weight was determined 4 times a day, and
the average values obtained from 10 subsequent days of analy
ring are also shown in Table 1. A test of vari ance reveals that R
has to be determined every day in order to assure a proper basis

Tab I e 1. Column characteristics in terms of r etention time and
detector r esponse on equal weight basis.

Acetic acid
Propionic acid
Isobutyric acid
Butyric acid
Isovaleric acid
Valerie acid
Isocaproic acid

St andard
solution
mg /I

3785
1016
238
480
293
268
608

Rel ative
r et ention
lime

0.151
0.246
0.335
O..ffiO
0.563
0.681
1.000

Rel ative
d et ector
response

0.449
0.687
0.824
,0.780
0.841
0.890
1.000

Standard
erro r of
the mean
( n == 40 )

0..0043
0.0052
0.0059
0.004-1
0.0049
0.{)o29

F value

6.84" •
5.14" •
1.98ns
1.49ns
4.:W··
0.89ns

• • • : P < 0.001, •• : P < 0.01, ns: non significant.

• The work was carried out with support from th e Danish Agri
cultural and Veterinary Research Counoil,
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for calculations and to control the function of the analytical
equipment.

The linearity of the detector response was found satisfactory
with respect to the applied range of concentration. This makes
it possible 'to calculate the content of the individual fatty acids
in a sample, analyzed by using internal standard as follows,
e. g. acetic acid:

mM acetic acid in rumen fluid = A X B X C X D X E
where

peak area for acetic acid
A = ------- - ----- -

peak area for in ternal standard

B = mg internal standard in sample prepared for analysis

volume of sample prepared for analysis
C= -

volume of rumen fluid

1
D= --- - - - -

mol. wt. of acetic acid

E=-- -
1

R (w/w)

Three solutions with a total concentration of 60, 90 or 120
mM VFA, but constant molar proportions as shown in Table 2,
were used in a test of recovery. The results from 10 replicate
analyses of each solution, expressed as average values, displayed
an accuracy ranging from 99.1 to 102.7 % (Table 2 ), which
agrees with the results by Ranfft (1973 ), who obtained a range
of recovery from 97.3 to 102.8 % using gas liquid chromato
graphy with Tween 80 as liquid phase.

Tab 1e 2. Recovery of fatty acids in solutions with a total concen
tration of VFA ranging from 60 to 120 mmol/L

Molar composition Recovery of Standard
of test solutions concentration error of

% % the mean
(n =30)

Acetic acid 75.10 99.1 0.38
Propionic acid 16.98 99.7 0.33
Isobutyric acid 0.73 101.8 4.3
Butyric acid 5.82 99.7 0.24
Isovaleric acid 0.68 102.4 2.6
Valerie acid 0.69 1{l2.7 2.0
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Tab I e 3. Beproducfbility from 12 replicate analyses of a rumen
fluid sample.

Acetic acid
Propionic acid
Isobutyric acid
Butyric acid
Isovaleric acid
Valerie acid
Total VFA

Concentration
mmol /I

66.16 ± 0.70
13.52 ±0.51
0.54 ± .0•.03
5.28 ± 0.11
0.68 ± 0.03
0.38 ± 0.04
86.57 ± 1.26

Standard
error of
the mean

o.ao
0.15
O.IH
<1.03
0.i(}1
O•.ot
00.36

Molar
percentage

76.43 ± 0.37
15.61 ± 0.38
0.62 ± 0.03
6.10 ± 0.009
0.79 ± 0.03
0.44 ± O.{)5

Standard
error of
the mean

0.11
0.11
0.01
0.03
O•.ot
0.01

A rumen fluid sample was taken from a heifer fed hay, and
12 replicate analyses were conducted to examine the precision
of the analytical method, expressed as standard deviation and
standard error of the means of the concentrations of the total
and individual VFA and the molar percentage of 'th e VFA mix
ture. The obtained results are presented in Table 3, which shows
a high reproducibility. The coefficient of variation, e. g., calcul
ated for the total VFA is 1.45. It can be concluded that the me
thod is useful for a quantitative analytical purpose.
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