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INTRODUCTION : * . - , ;

The impact of boar taint on the production economy of pigs is well known. The
annual losses caused by the neegessity of castrating male animals, raised for meat
productlon, are considerable (1} (2). -Since Patterson (3) laid the first link’
between a”chemical substance : androstenone (AEON) and boar taint, congiderable
gfforts have been made for working out analytlcal procedures, capable of on line se- |
lection of tainted carcasses in the slaughterhouse. @ succesful seléction may be
realised If : 1) the number of tainters is small, 2). the relation betwgen the chemi-
‘cal substance(s) and boar taint is unequivoca (3) the analytlcal procedure has a
hlgh capagity at a low cost. . . I -

Most authors report off-flavour frequenc es ef 5(7 20% {4). The, relation
between beoar taint and androbténone has been en51ve1y studled : the best product—
moment correlation coefficientiobtained so far; r; accounts feor 58% of
Jthe wvariation in boar taPnt explﬁlneddby £y androstenone content. However, in other
studies lower correlation coefficients} (magnitude 0.4 - 0.6} were found. Gther ma-
16dorous compounds as skatole (1) {61, and volatile aldehydes (7) are suspected to i
"ontrlbute to boar Aaint. ey |

A high capac1ty method for the on-line evaluation of boar taint on basis of its |
androstenone concentration. .is not vet realized. The ELISA method for androstenocne,

'1though dnhnounced in 1981 (2), is not yet commercially available. HMortenson and
‘Sérenson {1} presented an automated spectrophotometric method for analvsis of skatole
. .and possibly reglated compounds, of which the results logk very promiging. !

In this paper the boar taint of Bejgian Landrace.pigs, detected by a tralned
.‘nﬂl*by Tanking accordlng to talnt 1ntensity, was gompared with thé androstenone
toncentration of the fat, determined by a new fused silica open- rubular capillary gas
chtomatographlc method with electron capture detection.

oo .

From 35 boars, 30 sows and 28 castrates backfat and cutlets were sampled after
slaughtering at commercial ages (95 - 100 kg live weight}. Panel assesment was per-
formed with a trained panel (10 - 12 members} by ranking according to boar taint
intensity of

1. Backfat samples (heated with a tip of a handsealer{from a boar, a sow and a
castrate - 35 sessions using the different boars}).

. 2, Roasted cutlets, which were kept warm on a hot plate and evaluated by snif-
-fing. In each of the 23 sessions 4 samples were used : 2 sows, 1 castrate and 1 boar
The evaluations intend to simulate the cooking process.

Statistical analysis was performed by addition of the ranks and comparing the
rankssums {12 replications, 3 or 4 samples} with the totals reguired for significance
at the 5% level (8). For correlations with the instrumental androstenone determina-
tions a mean boar taint ranking score was calculated, ranging from 1 to 3 for hand-
sealer-backfat procedure and from 1 to 4 for the cutlets-sniffing procedure. Andro-
stenone was determined on 20 boars, 15 castrates and 16 sows.

-~ Gas chromatographic method

[
'

A fat sample (0.4 g) was placed into a 15 ml extraction tube with screw stopper
and 1.4 mi toluene, 2 ml KOH solution (}0% in methanol)} and 20 pl internal standar.
solution (AACN, androstanone (5-a~androstan-3-one), Sigma (St-Louis, USA)) was added.
The mixture was shaken and heated at 80°C during 1 hour. After cooling, 2.5 ml



methanol, 2 ml distilled water and 5 ml light petroleum was added. The mixture was
‘shaken during 30 seconds. Phases were separatéd by centrifugation at 2000 rpm(50C g)
“for 10 min, The clear upper phase was transférred into a2 8 ml silanized extraction
‘tube. The volume was reduced to ca 1 ml under a jet of nitrogen. The content of
‘the tube was transferred to a conical 5 ml extraction tube. The solvent was evapora-
ted to dryness under a jet of nitrogen, 5 ul FLOROX reagent ((o-pentaflucrdbenzyl} hy-
droxylamine. HCl. 2,5 mg/ml in E.C. grade pyridine , Plerce (Rockford, IL. USA)) was
added and the tube was heated at 100°C for :.5 h., After ccollng 40 ul cyclohexane
wsas added and the tube was heated again for 5 min. at 100°C. 1 npl of the content
was injected into the gas chromatograph, ’ ’

The gas chromatcgraph used was a Varian 3700, eguipped with a capiliary injec=~
tion system and an ECD. The column was & fused silica capillary (50 m x 0.23 mm I.D,
ceated with CP 8il 5 (OV-1, SE-30 analogue} from Chrompack {(Middelburg, The Nether-
lands). Hydrogen was used as a carrier gas at a rate of 1 ml/min. The splitting
ratio was 1:25. Nitrogen was used as make-up gas for the ECD at 30 ml/min. The
column, injector and detector temperatures were 270°C, 310°C .and 330°C respectively.
The retention times of the syn and the antl forms of the PFBHA derivatives of the
stercids were : AEON, 8,4 and 8.8 min. ; AAON, 9.2 and 9.6 min.

RESULTS AND DISCUSSTION

- -Gas chromatographic determination of androstenone

. In 1976 Kaufman et al. (9) described a procedure for the extraction of andro-
gtenone from .adipose tissue, using a quaternary mixture of water~me¢hanol~benzene-
light petroleum {or -hexane}. In this procedure benzene was ' exchanged- for the less
toxic toluene, As the detection with electron capture is more sensitive than with
FID the amount of sample and solvent can be scaled down (7.5 times) allowing the
total procedure. (saponification.—.extraction} to'be carried out in one test tube,

Androstenone (resp. androstanone) was extracted for 93 + 245% (resp. 98 + 3,5%)
1n the upper phase of a single equilibration of 1.4 ml toluene (11%), 4,5 ml metha-
nol (35%), 2 ml distilled water (15%) and 5 ml light petroleum (39%). After deri-
vatisation of the extract with FLOROX reagent, the pentafluorobenzyl oxime deriva-—
tives (syn and anti) are baseline separated from each other by capillary gas chro-
matography. The androstenone - PFB oxime derivatives are also well separated from
‘the_inteynal standard derivatives and derivatives. orisimating from the matrix.
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¥re givenm. “These Tigures Illustrate that the c¢lean-up, provided: by: the modifiéds
{aufman procedure (9), meets the requirements of the cgc-Ec determination of :
’ :tencne in the range of 0.08 - 2, 6 epm. s ¢ :
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In table I the results of the sensory analysis and the androstenone determina-
Bears show higher mean ranking goores and higher mean androstenone
"oncentrations than sows or castrates (p ¢ 0. 001) :

-tion are given. -

Resultg of sensory analysis and'gndros%cpcne determinations . .

TABLE 1 :
rﬁamples ‘ ranking score {mean ¥ 8.D.) androstenohe coneentration
' handsealer ‘sniffing min. . max.  mean +. S
"sows (n=16) 1.6 + 0.32. 2.0 +0.39 0.04 0,77 0.3 & 6.24
Castrates (n=15) 1.6 + 0.21 2.1 + 0,25 0.02  0.53 0.3 % 0.15
“boars (n=20) 2.5 + 0.38 3.6 £ 0.26 - . 0.07 © 1.27 0.6 + 0,26
The frequency of signlflcant higher taint intensity (p 0. 05) in the ranking tests

for boars, sows and castrates are given in table: 2.
cedure only 63% of boars were judged more tainted than sows or castrates.

In ‘the backfat—handsealer pro-
In the

cutlets-snlfflng procedure 83% of the boars were discriminated by the parél from*

the sows or cagtrates. The incidence.of

Sows or castrates was negligibile.

& sigpificant ‘higher taint intensity iw

From: the results it appears that cutlets-sniffing

is a more.sensitive procedure than backfat—handsealer in detecting low talnted car—

casses‘ (95 - 100 kg live weight). -

TABLE: 2 ;f
»
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- Relation between sensory analysis and andrestenone concentration

The relation between the sensory analysis and the androstenone concentration
is shown in fig. 2 and fig. 3. In both figures the boars form a cluster, clearly
separated from the cluster, formed by the sows and the castrates. However, the dis-
‘erimination of boarxs from sows-castrates is mainly caused by differences in the ran-
king score. Although most boar fats have a higher androstenone concentration than
‘Sows or castrates no statistically significant correlation could be demonstratéed
between taint ranking and androstenone content of boar fats. This lack of correla-
“tion may be due to the low slaughter weight range of the plgs {95 - 100 kg iive
‘weight) and to panel assesment whiéh was very sensitive in detecting boar taint but

‘poer in ranking the different boar samples according to the intensity of taint.

CONCLUSIONS

The described fused silica open tubular—electron capture method, allows the -
accurate determination of androstenone in pig adipose tissue over. the whole concen-
tration range, needed for boar taint evaluation (0.1 - 6 ppm AEON). The method is
designed for large-scale laboratory research on the still dubious relationship
betweenibocar taint and;the androstenone content of fat. The method may also be use~’
ful in the evaluation:.of new 'and fast (immunplogical) methods. .

"Reldative sensory procedures comparing,.in one segsion,; bogrs, sows and castrar
tes, indicate too high a percentage of cooking odours in Belgian Landrace boars.
From the boar samples 63% (backfat-handsealer), respectively 83% (cutlets—-sniffing},
rad a -significant (p ¢ 0.05) higher taint intensity than the sows and castrates.
The relative procedure used may be more discriminative than those using absolute-
scallng ‘tests.

' Betweenrsthe boar ‘taint ranking score@,and,androstenone contént of fat no signi-
Fficant relationship was found for the populations (boars, castrates, sows) studied.

Taking into account the high percentage of tainters and the lack of correlation
.vetween boar .taint and androstenone; b£ may.be concluded that the conditions for. a
succesful seleetion of: tainted carcagsses on-basis of -its androstenone. content, at
1east of Belglan Landrage pigs (1lve,weight 90 -100 kg J4. are NOT fulfilled. -
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