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Abstract 

 

To define the peculiarity of sensory perception of offensive smells and "boar taint" by Ukrainian consumers in samples 

of cooked pig meat and fat from females,  surgically castrated males and immunocastrated males. The independent 

examination of the samples of cooked meat and fat from pigs of different gender and different methods of castration. 

The hybrids were received from the crossbreeding of Irish sows of Yorkshire × Landrace pig breeds and terminal 

boars of the “ MaxGrow ” synthetic line. The expertise was conducted for men and women of all ages, who consume 

pork. Each expert evaluated 15 samples for a qualitative level of the smell for heat-treated meat and backfat. The 

samples were taken from the right thoracic muscle (m. rectus thoracis) of the right half-body. The evaluation was 

carried out in accordance with a specially developed five-point scale, which is acceptable for non-professional tasters. 

It has been found that the smell of skatol can be manifest to the level of its sensory perception by a person regardless 

of gender and the method of pig castration. The "boar taint” was difficult for precise sensory identification, because 

the meat of the sexually active boars is not common in porcine production and in processing technology, so most of 

consumers have never smelt it before. The sample identification for meat and backfat, conducted by men, was more 

standardized without any particular grade differences. The women decided the samples of immune castrated boars 

have better smell (with an advantage of 17–22 points). The result of the Ukrainian consumers evaluation of unpleasant 

smells and "boar taint" detected it in pork. This smell was mainly influenced by two basic factors - the physiological 

features of the animal organism and the individual peculiarities of the person's perception of a smell. Women and 

men in different ways perceived the smells of the studied samples. The boiled meat and backfat samples smell of 

immune castrates was estimated by consumers higher than surgical castrates samples smell was. 
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INTRODUCTION  
 

The sharp, offensive smell of meat and fat of 

sexually active boars is a factor influencing pig 

production technology and consumer quality of 

pork. This smell is related with the 

physiological features of sexually active boars. 

“Boar taint”, according to consumers, is a 

defect in pig production and it requires 

additional costs for the production and 

processing of pork. 

Offensive smell is mainly a sensory defect and 

it is not related to other pork quality 

characteristics. According to the research, 

presence of “Boar taint” is the result of the 

accumulation in the body of male pigs specific 

substances, such as: steroids, especially 

androstenone (5-alpha-androst-16-en-3-one), 

indole and its derivatives, including the most 

influential scatole (3-methylindole) (Rius et 

al., 2011) [14]. 

Androstenone is an endogenous compound 

with a smell similar to urine. It serves as a 

pheromone in the process of matting boars with 

sows. Androstenone is produced in boar's 

testes. It is a metabolite of the sex hormone 

testosterone, and it begins to accumulate in the 

muscular and adipose tissues of male pigs from 

the beginning of their puberty. Vice versa, 

scatole is a product of microbial fermentation 
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of feed in the large intestine of boars. It has the 

property to be absorbed into the bloodstream, 

to be accumulated in the fat layers of the 

animal's body, and to be expressed as an smell 

similar to fecal or "naphthalene"(Dijksterhuis 

et al., 2000) [4]. The mucous membrane of the 

nose of the human especially sensitive 

perceives the unwanted “Boar taint” during the 

process of thermally treatment of fat, meat or 

pork meat products. According to the research 

(Jensen et al., 2014) [11], the correlation 

between consumer negative evaluation of pork 

samples and the concentration of scatole was 

higher than the correlation between consumer 

negative evaluation of pork samples and 

concentration of androstenone. Therefore, 

scatolee is a more active compound in the 

formation of abnormal smell. However, scatole 

increased the perception of androstenone at 

high concentrations. This indicates the 

synergistic effect of both compounds. Other 

researchers (Bonnaeu et al., 2012, Font i 

Furnols et al., 2009) [2, 6] also indicate a high 

correlation between “Boar taint” and the 

presence of androstenone and scatole in pork 

samples. 

The analysis of other scientific researches 

shows that there is a difference in the 

perception of “Boar taint” by consumers. 

Differences in the results of the astimation of 

abnormal smells of thermally treated meat and 

fat samples depend on the country, on the 

technology of animal production, on the breed 

or combination of breeds of pigs. There is also 

influence of some factors on the human 

detection of “Boar taint”, such as: culinary 

habits and consumer preferences, methods of 

assessment, age, gender and level of sensitivity 

of people to the smell of androstenone (Font i 

Furnols et al., 2003, 2008) [7, 8]. 

Most pork consumers have a greater sensitivity 

to scatole smell than to androstenone smell. 

Scatole is identified by 99% of consumers. 

Some consumers acutely perceive 

androstenone at very low concentrations, but 

other consumers do not perceive it at any 

concentrations at the same time. According to 

the research about 1/3 of consumers were 

sensitive to androstenone, and 5 - 12% of them 

were classified as highly sensitive 9 (Aaslyng 

et al., 2013) [1]. There is an assumption that 

human sensitivity to androstenone is 

genetically conditioned (Keller  et al., 2007) 

[12]. Most consumers in European countries 

have a high level of unacceptability of "pork 

with an abnormal smell" (Bonneau et al., 2000) 

[3]. Thresholds for the sensitive perception of 

“Boar taint” by humans are on average: for the 

scatole 0.20 - 0.25 μg/g, for androstenone 0.5 – 

1.0 μg/g (Mortensen et al., 1986) [13]. 

The level of concentration of offensive smell in 

boar meat can be minimized by reducing the 

concentrations of these compounds in adipose 

tissue. Surgical castration, immunological 

castration, genetic selection, special feed 

additives and technological aspects of growing 

are measures to reduce its concentration. 

Currently, "humane" surgical castration using 

anesthesia and analgesia and an alternative 

method of immunological castration are the 

most approved practical solutions in pig 

production (Zamaratskaia et al., 2009) [18]. 

This method is based on the temporary 

suppression of male testicular function by 

reducing the release of gonadotropin (GnRF) 

into the blood. This suppression reduces the 

level of androstenone and scatole in the body 

(Zamaratskaia et al., 2008) [17]. 

Immunological castration is also more 

acceptable for animal welfare (Thun et al., 

2006) [15]. However, the key factor of mass 

introduction into the production of 

immunological castration of boars is the 

normal perception and attitude of consumers to 

the production of such pigs. This assertion 

determines the economic feasibility of the 

"vaccination method". In many European 

countries, official comparative estimation of 

pork from animals of different genders and 

castration methods are carried out by various 

scientists (Weiler et al., 2000) [16]. 

In Ukraine the method of immunological 

castration of boars is already in use on some 

large pig farms. At the same time, the 

consumer evaluation of pig meat and fat was 

not carried out at the scientific and 

methodological level. 
 

MATERIALS AND METHODS  

 

During our research, we organized an 

independent examination of samples of 
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thermally treated meat and fat from pig 

carcasses of a commercial hybrid obtained 

from cross breeding sows combining Irish and 

Yorkshire Landrace (J×L) breeds with 

synthetic boars terminals «MaxGrow». Three 

gender groups of pigd were studied: female 

pigs (FE), surgically castrated boars (CM), 

who were surgically castrated at 2 days age, 

and immunologically castrated boars (IM), 

who were immunized with immunization 

Improvac*R twice: at 79 days age and at 4 

weeks before slaughter. The young pigs were 

reared in identical conditions and were fed with 

full-feed compound feeds of their own 

production in accordance with the feeding 

scheme adopted on the farm. Pigs of each 

gender were reared separately to live weight 

100-110 kg. Our research were carried out in 

accordance with the basic principles of 

working with experimental animals defined in 

the "European Convention for the Protection of 

Vertebrate Animals Used for Experimental and 

Other Scientific Purposes" (1986) and 

provided for by the Law of Ukraine "On the 

Protection of Animals against Cruelty" (2006). 

Random selection of five carcasses from each 

gender group and sampling for organoleptic 

estimation were completed in time 24 hours 

after slaughter of pigs and primary carcass 

treatment in rapid cooling to +2 - 4оС. Meat 

samples were taken from the rectum (m. 

Rectus thoracis) of the right hemisphere. 

Samples of adipose tissue were taken from 

adjacent layers of fat. Equally, 250 g of meat 

and 250 g of fat were selected from each 

carcass. 

In laboratory conditions 5 g of muscle tissue, 5 

g of adipose tissue and 5 g of distilled water 

were placed into glass test 45 cm3 tubes. Tubes 

with contents were covered with plastic lids 

and were placed in a water bath until the 

mixture was boiled. Samples, prepared by this 

way, were provided for organoleptic 

estimation by consumers. Estimation of the 

samples was carried out by non-professional 

tasters of different ages, including: 15 men and 

19 women aged 22-49 years, who agreed to 

participate in sensory evaluation as pork 

consumers. 

Samples were evaluated using a basic 

organoleptic index. This index is quality level 

of smell of thermally treated meat and fat. Each 

expert evaluated 15 encrypted samples. A 

specially designed five-point scale for non-

professional tasters was used to estimate. 

Offered score had the following 

characteristics: 5 - excellent quality (the smell 

causes exceptionally pleasant sensations, 

encourages consumption); 4 - good quality 

(smell causes pleasant sensations); 3 - 

satisfactory quality (smell acceptable for 

consumption); 2 - poor quality (sample has 

offensive smell, with individual description); 1 

- poor quality (strongly pronounced “Boar 

taint”). 

 

RESULTS AND DISCUSSIONS 

 

Analysis of the organoleptic estimation results 

revealed a number of features that exist in the 

sphere of consumers sensory perception of the 

smell of thermally treated meat and fat of pigs 

of different gender groups. 

It has been found that presence of offensive 

smell is influenced by the individual 

physiological features of the animal body 

irrespective of pigs gender and castration 

method (Fig. 1). 

Sample 8 (pig) had the lowest score 94 points. 

According to consumer estimation, it received 

1 point (“Boar taint”) for 4 times and 2 points 

(offensive smell) for 9 times. 

This distribution of points can be explained by 

the fact that scatole is the result of metabolic 

processes in the large intestine, where it is 

absorbed into the blood, and after this is 

deposited in the adipose tissue of the body, 

regardless of pigs gender. The total level of 

scatole in boars ranges from 0 to 0.8 mg/kg. 

Castrates and female pigs have lower its levels 

ranging from 0 to 0.3 mg/kg. 

The mechanism of accumulation of scatole in 

pigs of different genders has not been fully 

studied. However, we have assumption that it 

may be related with differences in metabolism 

of boars, pigs, and castrates (Hendriks et al., 

2002) [9]. 
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Fig. 1. Overall smell score of each tested sample, points 
Source: own calculations. 
 

This assumption also explains the fact in our 

experience that different tasters have not 

similar result of perception and estimation of 

samples smell. Sometimes tasters set 

completely opposite scores for the same 

sample. 

In Ukraine, meat of sexually active boars is not 

widely used in pork production and processing 

technology. Consumption of meat with "Boar 

taint" is limited in the consumer experience and 

habits, so its smell is too difficult to identify 

accurately. Samples 4 (surgically castrated) 

and 14 (immunologically castrated) received a 

total 119 score each, but the differences in the 

marks of these samples among the tasters were 

very large - from 1 to 5 points.  

There are 1-3% of animals with a level of 

androstenone in adipose tissue above the norm 

of 0.5-1.0 mcg/g among immunologically 

castrated boars. This level depends on 

technological and physiological reasons 

(Dunshea et al.,2001) [5]. 

However, most scientists testify that the 

content of scatole and androstenone in 

immunologically castrated boars samples is 

lower than the threshold level of human 

perception of unacceptable "Boar taint". 

The concentration of these substances in the 

tissues of surgically castrated boars is lower 

than the concentration of "vaccinated" boars is 

(Font i Furnols et al., 2008, Bonneau et al., 

2000) [7, 3]. Our results also indicate that 

women and men perceived different smell of 

the studied samples (Fig. 2). 

 

 
Fig. 2. Diagrams of the level of sensory evaluation of 

samples by women and men, points 

Source: own calculations. 

 

In our study, the overall total score of male 

samples of meat and fat of pigs of different 

gender groups was more uniform. The 

difference between the groups was 2-6 points 

in favor of pigs. However, women indicated 

that immunologically castrated boars meat had 

comparatively better smell (with a preference 

of 17-22 points). It is well known, that a 

person's level of smell perception is genetically 

determined and depends on the gender of the 

consumer and the country or consumer 

preferences of the population that evaluated it. 

With age, human susceptibility to smell may be 

changed. It tends to decrease in men and 

increase in women (Keller et al., 2007) [12]. 

Our independent testing of the sensory 

properties of thermally treated pigs meat and 

fat has shown results that indicate Ukrainian 

consumers have not detected the unpleasant 

"Boar taint" in the estimated samples of 

immunologically castrated boars compared to 

the samples of female pigs and surgically 

castrated boars (Fig. 3). 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 20, Issue 2, 2020 

PRINT ISSN 2284-7995, E-ISSN 2285-3952  

393 

 
Fig. 3. Total distribution results of sensory evaluation 

thermally treated meat and fat samples of different 

gender pigs groups, points  

Source: own calculations. 

 

This result is consistent with the data of other 

researchers (Bonnaeu et al., 2012, Hennessy et 

al.,2006) [2, 10]. 

  

CONCLUSIONS 

 

Comparative evaluation of thermally treated 

meat and fat samples of different gender pigs 

and castration methods revealed some 

peculiarities of sensory perception of "Boar 

taint" by Ukrainian consumers. 

The physiological characteristics of an 

animal's body and the individual 

characteristics of a person's odor perception are 

two basic factors influencing consumer's 

assessment results of the offensive smell. 

The smell of thermally treated meat and fat 

samples of immunologically castrated boars 

was estimated higher than this indicator of 

female pigs and surgically castrated boars. 

For a fuller understanding the peculiarities of 

unpleasant "smell of boar" perception in pork 

according to the taste preferences of Ukrainian 

consumers, it is advisable to conduct a series of 

studies in different regions of Ukraine. 

 

 

REFERENCES 

 
[1]Aaslyng, M.D., Christensen, R., Brockhoff, P., 

Broge, E., H. de L., 2013, Age related changes in 

consumers ability to detect the boar taint compounds 

androstenone and skatole. Danish consumers’ liking of 

loin chops from entire males and castrates. Presentation 

at EAAP Working Group 2013, Production and 

Utilization of Meat from Entire Male Pigs, Monells, 

Girona, Spain 2nd to 3rd December, 21 p.  

[2]Bonnaeu, M., Chevillon, P., 2012. Acceptibility of 

entire male pork with various levels of androstenone and 

skatole by consumers according to their sensitivity to 

androstenone. Meat Science, 90, 330–337. 

[3]Bonneau, M., Kempster, A.J., Claus, R., Claudi-

Magnussen, C., Diestre, A., Tornberg, E., Walstra, P., 

Chevillon, P., Weiler, U., Cook, G.L., 2000, An 

international study on the importance of androstenone 

and skatole for boar taint: I. Presentation of the 

programme and measurement of boar taint compounds 

with different analytical procedures. Meat Science, 54, 

251–259. 

[4]Dijksterhuis, G.B., Engel, B., Walstra, P., Font i 

Furnols, M., Agerhem, H., Fisher, K., Oliver, M.A., 

Claudi-Magnussen, C., Siret, F., Béagu, M.P., Homer, 

D.B., Bonneau, M., 2000, An international study on the 

importance of androstenone and skatole for boar taint: 

II. Sensory evaluation by trained panels in seven 

European countries. Meat Science, 54, 261–69. 

[5]Dunshea, F.R., Colantoni, C., Howard, K., 

McCauley, I., Jackson, P., Long, K.A., Lopaticki, S., 

Nugent, E.A., Simons, J.A., Walker, J., Hennessy, D.P., 

2001, Vaccination of boars with a GnRH vaccine 

(Improvac) eliminates boar taint and increases growth 

performance. Journal of Animal Science, 79, 2524–

2535. 

[6]Font i Furnols, M., González, J., Gispert, M., Oliver, 

M.A., Hortós, M., Pérez, J., Suárez, P., Guerrero, L., 

2009, Sensory characterization of meat from pigs 

vaccinated against gonadotropin releasing factor 

compared to meat from surgically castrated, entire male 

and female pigs. Meat Science, 83, 438–442. 

[7]Font i Furnols, M., Gispert, M., Guerrero, L., 

Velarde, A., Tibau, J., Soler, J., Hortós, M., García-

Regueiro, J.A., Pérez, J., Suárez, P., Oliver, M.A., 2008, 

Consumers’ sensory acceptability of pork from 

immunocastrated male pigs. Meat Science, 80, 1013–

1018. 

[8]Font i Furnols, M., Gispert, M., Diestre, A., Oliver, 

M.A., 2003, Acceptability of boar meat by consumers 

depending on their age, gender, culinary habits, and 

sensitivity and appreciation of androstenone odour. 

Meat Science, 64, 433–440. 

[9]Hendriks, W.H., King, M.R., 2002, A Review of the 

literature on boar taint for New Zealand pork, Massey 

University, Palmerston North, New Zealand, 24 p. 

[10]Hennessy, D., 2006, Global control of boar taint. 

Part 4. Immunological castration in action. Pig Progress, 

22, 14–21. 

[11]Jensen, B.B., Kudahl, A.B., Thomsen, R., 

Rasmussen, M.K., Kongsted, A.G., Gregersen, V.R., 

Callesen, H., Bendixen, C., Ekstrand, B., Jensen, K.H., 

2014, Alternatives to surgical castration in Danish pig 

production. DCA report, 042, 161. 

[12]Keller, A., Zhuang, H., Chi, Q., Vosshall, L.B.,  

Matsunami, H., 2007, Genetic variation in a human 

odorant receptor alters odour perception. Nature, 449, 

468–472. 

[13]Mortensen, A.B., Bejerholm, C., Pedersen, J.K., 

1986, Consumer test of meat from entire males, in 

relation to skatole in backfat. Proceedings of 32 nd 



Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development  

Vol. 20, Issue 2, 2020 

PRINT ISSN 2284-7995, E-ISSN 2285-3952  

394 

European Meeting of Meat Research Workers. Ghent. 

Belgium, 23. 

[14]Rius, M.A., García-Regueiro, J.A., 2001, Skatole 

and indole concentrations in Longissimus dorsi and fat 

samples of pigs, Meat Science, 59, 285–91. 

[15]Thun, R., Gajewski, Z., Janett, F., 2006,  Castration 

in male pigs: Techniques and animal welfare issues. 

Journal of Physiology and Pharmacology, 57, 189–194. 

[16]Weiler, U., Font i Furnols, M., Fischer, K., Kemmer, 

H., Oliver, M.A., Gispert, M., Dobrowolski, A., Claus, 

R., 2000, Influence of differences in sensitivity of 

Spanish and German consumers to perceive 

androstenone on the acceptance of boar meat differing in 

skatole and androstenone concentrations. Meat Science, 

54, 297–304. 

[17]Zamaratskaia, G., Andersson, H.K., Ghen, G., 

Andersson, K., Lundström А.K, 2008, Effect of a 

gonadotropin-releasing hormone vaccine (Improvac) on 

steroid hormones, boar taint compounds and 

performance in entire male pigs. Reprod. Domest. 

Animal, 43, 351–59. 

[18]Zamaratskaia, G., Squires, E.J., 2009, Biochemical, 

nutritional and genetic effects on boar taint in entire 

male pigs. Animal, 3, 1508–1521. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


