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* Paper presents a fast and specific method of high-performance liquid chromatography (HPLC) with fluorimetric detection

()rt

s he determination of indole and skatole (3-methylindole) in backfat and lean meat of pigs. The detection limit for the two
ll
\ bsta“Ces is a

. pproximately 0.005 pug/g. The average recovery rate of added skatole and indole is 104 % and 106 % in backfat
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1 ( o Significant correlation (r = 0.96; P < 0.001) with the content in backfat. A lower significant coefficient of correlation

X 0 7
[ <

N’I’R 6; P < 0.001) was obtained between the concentrations of indole in lean meat and backfat.
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o € the in some cases considerable variations in odour and taste of the meat, boar fattening is pursued in a number of
Ung

“an meat respectively. The skatole content in the lean meat of boars established in this investigation exhibits a clearly

" €S on account of the economic advantages, because in comparison with castrates boars utilize diet better and have a
Cr . - .
\ Meat-fat ratio (WALSTRA et al., 1970). In the Federal Republic of Germany, a carcass with even only a moderate

(30‘220“ in odour and taste is judged inferior according to Anlage 1, Kap. IV Nr. 4.1 Fleischhygiene-Verordnung
g : '198.6, BGBI. I, p. 1678) . This sexual or boar taint is caused by the steroid Sa-androst-16-en-3-one (PATTERSON,
hy r’ Which is formed in the testes and accumulates in fat due to its lipophile characteristics. The other substances that are
(v ®SPonsible for variations in the odour and taste of pork are the two compounds skatole and, to a lesser degree, indole

0L,
4, D, 1970; WALSTRA and MAARSE, 1970; HANSON et al., 1980a; LUNDSTROM et al., 1984), which are formed by

Iy e
i Crobig] degradation of tryptophan in the colon (YOSHIRA, 1979; WILKINS, 1990). The formation of skatole and

'8 not directly related to sex; however, boars have higher skatole contents than either castrates or gilts (HANSON et

A.) 198%).
gﬁ:e:‘;‘y of methods have been described for determining skatole and indole in the backfat of pigs. The GC methods
. Y Tequire time-consuming cleaning procedures (HANSON et al., 1980b; PELERAN and BORIES, 1985; PORTER et
det; 19.89)- A colorimetric routine method (MORTENSEN and SORENSEN, 1984) is based on the spectrophotometric
l;lrge nlnatloﬂ of a compound that is formed by the reaction of skatole and 4-dimethylaminobenzaldehyde. This method allows
slmh umbers of carcasses to be examined at the abattoir. It is not, however, specific for skatole, because similar compounds

ag 3 : s .

mﬁ‘ch 'ndole are detected concurrently. An HPLC method with UV detection is also described, but this does not always
t s

I i 6 he Sensitivity of the GC methods (GRACIA-REGUEIRO et al., 1986).

e
l“es Am of this study to detect very low concentrations of skatole and indole with the aid of new method of analysis, and

taby;
\{ATE lish a relationship between the two substances in the proportions of backfat and lean meat of a sample.
S% RI\ALS and METHODS:

DI,

N * Maeriq).

by ?‘eria_[ for investigation comprised 30 samples of muscular and fatty tissue (M. longissimus dorsi with fatty tissue from
uflﬁ] iy of the Jumbar vertebra) from boars, which were divided according to lean meat and backfat and frozen at -30 °C
Sq,,! ® time of analysis.

gl‘alq “Prepar, ation and calibration:

le
ang ; . . . :
d Indole were determined by means of an HPLC method with fluorimetric detection (GIBIS et al., 1991).
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Weigh 1-2 g finely comminuted fatty tissue and 6-7 g meat tissue in a 50-ml centrifuge tube and add the internal sta”

. : bin®
2-methylindole (1 ug). Extract the sample twice with 10 ml methanol. In order to remove the fat, freeze the com

. pufftf
methanol extracts at -30 °C for 30 min. After centrifugation (12 min at +4 °C and 13000 rpm), add 60 ml Tris b

(0.05 mol/l Tris(hydroxymethyl)-aminomethane in 0.05 mol/l NaCl pH 8.3) to the supernatant liquid, mix thoroughly
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pour into the prepared solid phase extraction column. Fill the columns with 2 ml Amberlite XAD-8 (32 m

which must first be conditioned with methanol and washed with 2 x 5 ml water (superpure) and 2 x 5 ml Tris buffer:
with 2 x 5 ml water (superpure) and 2 x 5 ml Tris buffer and perform elution with 3 x 2 ml acetone. After evaporatio” i
eluent under a current stream of air at 40 °C to approximately 0.5 ml, fill to 2 ml with eluent A in a graduated feagentt

Use 50 pl or 20 pl of the solution, passed through a membrane filter, for HPLC separation. o ;06
Conduct quantitative evaluation with the aid of the internal standard 2-methylindole. Prepare all standards for the calib" t;n ‘w

curve in the same way as the samples. The following standards with 0.02 to 1.5 ug indole and skatole and a constant g’ “0,4‘
of 2-methylindole (1 ug) are used for the calibration curves. The injection volume is the same as that of the samples-
HPLC conditions:
Column: Supersher 100 RP-18 HPLC column, 4um (125 mm x 4 mm ID) and Lichrospher RP-18 precolumn (4 ™
ID), Spm at 40 °C

Mobile phase: eluent A: 0.02 M acetic acid/acetonitrile/2-propanol (60:25:15, v/v); eluent B: acetonitrile/2- prO}i’a“o1 G

)
mx‘“ﬂrﬂ 4
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Gradient programme: min 0-10 100 % eluent A, min 10-11 transition to 100 % eluent B, min 11-13 eluent Bt

transition to 100 % eluent A, min 14-20 eluent A

Flow rate: 1 ml/min f“n}
Fluorescence detector: excitation 270 nm, emission 370 nm "Vax
HPLC system: made by Gynkothek with Marathon autosampler and integrated column oven. :Pre
RESULTS and DISCUSSION: 5"
In accordance with the chromatography conditions described above, indole, the internal standard 2-methylindole and d lghl
can be clearly separated both in fatty tissue and in lean meat with their respective retention times of 3.8 min, 527 pLC %
6.0 min, and can be identified by comparison with the standard chromatograms. After completion of processing and ’ i %
separation, the average recovery rate for skatole and indole is 104 % and 106 % respectively. The detection fimit L ‘li:
method is approximately 0.005 ug/g. lau"’f “Q:u«
The advantages of this method of HPLC determination are the sensitivity of the fluorescence measurement and the g AM
lack of detectable interfering substances. fig . \%
The skatole and indole contents in lean meat and fatty tissue of the investigated boar samples are shown in Fig- L0 ethod' Qn

The pairs of values were used for the graphs and calculation only if both values lay above the detection limit of the lﬂg’oﬂ pu-:m
The concentration of skatole in backfat is plotted against that in lean meat in Fig. 1. The calculated coefficient of ¢ o i REL
(r = 0.96) is highly significant (P < 0.001 ; n = 22) and exhibits a clear linear relationship between the skatol® coﬂ‘ Y A

. fif
n .
backfat and lean meat. Correspondingly, the concentration of indole in backfat is plotted against that in lean meat ! b

The coefficient of correlation obtained from linear regression is lower (r = 0.76) and likewise highly significant & : dleﬂﬂ ‘tﬁ'\R
n = 20). The two graphs show that there is a direct connection between the contents of indole and skatole in backf! 'aﬂ"ﬂ5
meat. This means that on account of the relationships shown here it would be possible to express an assertion 01 the ¥ p fatff ny
in odour and taste of the lean meat caused by skatole and indole on the basis of the established concentration’ -

tissue.
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by rln()re, the correlation for the variables skatole and indole in backfat (r = 0.63, P < 0.001, n = 30) was calculated, as
|
e Corresponding correlation for lean meat (r = 0.50, P < 0.05, n = 20). In comparison with the skatole/indole
) P

N tlon In backfat established by GRACIA-REGUEIRO and DIAZ (1989) (r = 0.29; n = 15; not significant), the

o | Clag
4 ‘hig 1N calculated in this study is considerably higher and significant, even though the indole and skatole contents are

y “attered and in some of the samples the indole content is actually clearly increased in comparison with the skatole
A St

oy,
lf:)*%

&

P
‘“&& Lc Mmethod described here allows the highly sensitive and specific determination of skatole and indole both in fatty

7 ang ; : iy . : : : -
"Jfa in lean meat. The investigation shows that there is a direct relationship between the examined backfat and lean meat

0;
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