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Abstract
The occurrence of technological damage in cattle, pigs, sheep and goats reared and slaughtered 

in the Czech Republic was monitored by evaluation and analyzing results of post mortem 
inspections of official veterinarians from slaughterhouses in the period from 2010 to 2019. We 
found that technological damage was the most common in pigs, and less common in cattle, sheep 
and goats. Compared to other species, pigs have statistically the highest occurrence of lung 
congestion (51.9%–19.3%, in the order: sows, finishing pigs, piglets), insufficient technology 
processing (0.200%–0.018%, in the order: sows, finishing pigs, piglets), delayed evisceration 
(0.04%–0.02%, in the order: finishing pigs, sows, piglets), muscle spoilage (0.033%–0.004%, 
in the order: piglets, finishing pigs, sows) and over-scalding (0.028%–0.013%, in the order: 
finishing pigs, piglets, sows). Compared to other species, cattle have statistically the highest 
incidence of different sensory deviations (7.42%–0.33%, in the order: calves, dairy cows, heifers, 
bulls) and insufficient bleeding (4.4%–2.9%, in the order: bulls, heifers, dairy cows, calves). In all 
monitored animal species, a similar level of the occurrence of contamination during the carcass 
processing was recorded (0.37%–0.00%). In sheep and goats, technological damage is generally 
lower than in pigs and cattle. 

Red meat carcass, slaughter, processing, defects

According to the Regulation (EU) No. 2017/625, carcasses and offal of all slaughtered 
animals are subject to post mortem inspection in the slaughterhouses to decide whether 
the meat is fit for human consumption. Further details for the performance of official 
controls can be found in the Commission Implementing Regulation (EU) No. 2019/627. 
The veterinary inspection in slaughterhouses ensures the safety and quality of meat, due 
to identification of patho-anatomical changes in the body and organs caused by a disease 
or poor pre-slaughter treatment of animals (Vecerek et al. 2020a; 2020b) but also due 
to changes caused by technological slaughterhouse procedures. Technological damage to 
the bodies and organs of animals caused by the slaughter technology and the subsequent 
processing of the whole bodies, parts of bodies, and organs of slaughtered animals is 
a problem that impairs the hygiene and related quality of meat and organs of slaughtered 
animals. The most important technological damage during the slaughter of cattle, pigs, 
sheep and goats is insufficient bleeding, lung congestion, delayed evisceration, over-
scalding, contamination during carcass processing, insufficient technological processing, 
spoilage of muscles and organs, and other sensory deviations. 

Bleeding is used to kill an animal after simple stunning, when the two carotid arteries or 
the vessels from which they arise shall be systematically severed (Council Regulation (EC) 
No. 1099/2009). Both cattle and pigs are bled out with a thoracic stick aimed at severing 
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the brachiocephalic trunk which gives rise to the carotid arteries and vertebral artery 
supplying oxygenated blood to the brain. The bleeding efficiency at sticking is influenced 
by the blood vessels that are severed, the size and patency of the sticking wound, which 
is mostly dependent on appropriately skilled operators (Anil et al. 2000), the cardiac 
arrest at stunning, the orientation of the carcass – positioned horizontally or vertically, 
vasodilation or vasoconstriction in the capillary bed, tonic muscle contractions squeezing 
blood capillaries and vessels, and clonic activity causing movement of blood towards the 
sticking wound (Gregory 2005; EFSA 2020). Lung congestion occurs by aspirating fluid 
into the animal’s respiratory tract when the animal is slaughtered. In pigs, when scalded 
in horizontal tanks, this aspirated fluid is usually scalding water (so-called scald water 
lungs), which manifests in the lungs as grey or grey-brown changes on the surface of the 
lungs (Nathues et al. 2008). Additionally, blood aspiration may occur during bleeding if 
the animal is insufficiently stunned (Gregory et al. 2009) or the trachea is accidentally 
ruptured during bleeding (EFSA 2004). Evisceration must be carried out without undue 
delay and in a manner that avoids contamination of the meat. In particular, measures must 
be taken to prevent the spillage of the digestive tract content during and after evisceration 
(Regulation (EC) No. 853/2004). Delayed evisceration occurs because of various failures 
on slaughter lines or processing disorders during the slaughter of animals (D’Souza 
et al. 1998), when due to the post mortem autolysis and multiplication of bacteria in the 
intestines of the slaughtered animal, gases such as methane, carbon dioxide, hydrogen, 
ammonia, hydrogen sulphide and mercaptans can be produced (Brooks 2016). Scalding 
is the process of treating pig carcasses with hot water or steam to loosen the bristles in 
the follicle to facilitate their removal. The scalding efficacy is determined by the time-
temperature regime applied, as their inappropriate combination can lead to defects like 
over-scalding, which results from an unreasonably high temperature or an unreasonably 
long scalding time (Irshad and Arun 2013). The source of contamination of carcasses 
during the carcass processing are technological operations such as bleeding and evisceration 
of animals. In case the oesophagus is cut during sticking, the content of the rumen is 
regurgitated, and the edible meat in the neck area is visibly contaminated with digesta 
and can acquire a green stain (Alvseike et al. 2020). However, more important source 
of contamination is evisceration if the technological procedures are not obeyed and the 
gastrointestinal tract is cut through (Gill 2004). Visible contamination of carcasses results 
in bacterial contamination and reduced meat preservation. Muscle spoilage occurs in cases 
of insufficient or slow heat dissipation from the depths of the muscle, typically in cases of 
overfilled chilling rooms, insufficient air flow in the chilling rooms, and in cases of failures 
of slaughter lines, when the time from slaughter to evisceration increases (Pipek 2000). 
Muscle cells undergo natural autolytic processes, which in a suitable environment are 
combined with microbial proteolysis of meat, which lead to a typical sour-smelling odour 
and colour of the meat (Dave and Ghaly 2011). Insufficient technological processing 
usually involves errors in the dehairing of pigs; other sensory deviations include defects in 
colour, odour or consistency of meat. 

Many studies have evaluated the carcass or organ condemnation from the pathological 
viewpoint, but a very limited number of studies focus specifically on the technological 
defects. Usually, these defects are included in the studies as other reasons for the 
condemnation or mechanical damage (Jibat et al. 2008; Klinger et al. 2021). However, 
also this technological damage, like other condemned organs or bodies in slaughterhouses, 
represents a significant economic loss (Fuseini 2012). 

The aim of the study was to determine the overall occurrence of technological damage 
for a given species and category of animals in order to find out how often technological 
damage occurs for which species and possibly for which category of slaughtered animals. 
Furthermore, the occurrence of individual technological damage was compared between 
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individual species and categories of slaughtered cattle, pigs, sheep and goats in order to 
find out in which species and categories they occur most commonly. 

Materials and Methods
We evaluated the occurrence of technological damage detected during veterinary post mortem inspection 

in cattle, pigs, sheep and goats reared and slaughtered in the Czech Republic in the period from 2010 to 2019. The 
occurrence of technological damage in the monitored period was recorded by official veterinarians after slaughter 
in all slaughterhouses located in the Czech Republic as a part of the result of post mortem veterinary inspection. 
In total, technological damage was monitored in 1 136 754 dairy cows, 257 912 heifers, 1 015 541 bulls, 104 459 
calves, 586 245 sows, 25 027 303 fattening pigs, 123 191 piglets, 22 815 sheep, 114 264 lambs, 1 348 goats, 5 778 
kids. The following technological damage was recorded: insufficient bleeding, congestion of the lungs, delayed 
evisceration, over-scalding, contamination during carcass processing, insufficient technological processing, 
spoilage of muscles and organs, and other sensory deviations. The assessment and records of technological 
damage in slaughtered animals was carried out by official veterinarians of the State Veterinary Administration, 
who classified technological damage on the basis of their appearance according to the knowledge acquired 
through their study and training. 

The obtained data were classified according to the individual species and categories of animals, and for each 
monitored species and category of animals, the numbers of the individual technological damage in the individual 
years from 2010 to 2019 were recorded. The ratio of the occurrence of technological damage to the number 
of performed observations (number of slaughtered animals × number of types of technological damage) expressed 
in % for the whole monitored period of 10 years was calculated and the total number of technological damages 
was graphically represented for each species and category of slaughtered animals. To avoid meaningless results 
when the number of findings exceeds the number of animals slaughtered, the total technological damage ratio 
was calculated to the number of performed observations (i.e. number of slaughtered animals × number of types 
of technological damage) and not to the number of slaughtered animals. Thus, the resulting total technological 
damage is analogous to the resulting individual technological damage. Furthermore, the occurrence of individual 
technological damage for the entire monitored period was compared among the individual species and categories 
of slaughtered cattle, pigs, sheep and goats in order to determine in which species and category of slaughtered 
animals the relevant technological damage occurs most often, i.e. that the slaughter and subsequent processing 
of the carcass and organs of slaughtered animals is not technologically resolved at a level corresponding to 
other species and categories of animals with a lower incidence of damage, and in which species and categories 
of slaughtered animals the relevant technological damage occurs least frequently, i.e. slaughter and subsequent 
processing of the carcass and organs of slaughtered animals is technologically solved better compared to other 
species and categories of animals. The share of the occurrence of individual technological damage to the number 
of slaughtered animals was calculated, expressed in % for the entire monitored period of 10 years, and the 
amount of damage for all species and categories of slaughtered animals was graphically represented for each type 
of technological damage.

The results were statistically evaluated using the program Unistat 6.5 for Excel (Unistat Ltd., London, UK). To 
determine the significance of differences in the occurrence of relevant technological damage between species and 
categories of slaughtered animals, the differences were tested by the Chi-square test using a 2 × 2 contingency 
table with the calculation of the significance of the difference for P ≤ 0.05. 

Results

The occurrence of technological damage in cattle, pigs, sheep and goats slaughtered over 
the entire monitored period of 10 years between 2010 and 2019 is shown in Table 1 and 
the comparison of the occurrence of technological damage in total between the individual 
categories of slaughtered cattle, pigs, sheep and goats is shown in Fig. 1. 

The results show that the highest occurrence of technological damage was detected 
in pigs (6.86%–2.62%, in the order: sows, fattening pigs, piglets), followed by cattle 
(1.73%–1.39%, in the order: calves, bulls, dairy cows, heifers), sheep (1.55%–1.00%, in 
the order: sheep, lambs) and goats (1.51%–0.93%, in the order: goats, kids). A statistical 
comparison of the occurrence of technological damage in individual categories revealed 
a highly significant difference between almost all categories, except for goats vs. dairy 
cows (P = 0.47), goats vs. heifers (P = 0.29), goats vs. bulls (P = 0.33), goats vs. calves 
(P = 0.08), goats vs. sheep (P = 0.73) and also kids vs. lambs (P = 0.13).

The comparison of the occurrence of insufficient bleeding between individual categories of 
cattle, pigs, sheep and goats slaughtered within the period of 2010–2019 is shown in Fig. 2. 
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The results show that the 
highest occurrence of insufficient 
bleeding was recorded in cattle 
(4.4%–2.9%, in the order: bulls, 
heifers, dairy cows, calves), 
followed by pigs (2.1%–0.06%, 
in the order: sows, finishing pigs, 
piglets) and in sheep and goats it 
was recorded rarely or not at all. 
The statistical comparison of the 
occurrence of insufficient bleeding 
in individual categories revealed 
a highly significant difference 
among almost all categories, 
except for goats vs. piglets 
(P = 0.36), goats vs. sheep (P = 1.00), 
goats vs. lambs (P = 0.81), kids vs. 
piglets (P = 0.06), kids vs. sheep 
(P = 1.00), kids vs. lambs (P = 0.62) 
and kids vs. goats (P = 1.00).

The comparison of the occurrence 
of lung congestion between 
individual categories of cattle, pigs, 
sheep and goats slaughtered within 
the period of 2010–2019 is shown 
in Fig. 3. 

From the results it is obvious 
that the highest incidence of 
lung congestion was found in 
pigs (51.9%–19.3%, in the order: 
sows, finishing pigs, piglets), 
followed by goats (11.7%–6.2%, 
in the order: goats, kids) and sheep 
(10.5%–8.0%, in the order: sheep, 
lambs) and the lowest incidence 
was in cattle (8.1%–3.4%, in the 
order: bulls, heifers, dairy cows, 
calves). A statistical comparison of 
the occurrence of lung congestion 
in individual categories revealed 
a highly significant difference 
between almost all categories, 
except for lambs vs. bulls (P = 0.11), 
goats vs. sheep (P = 0.17) and kids 
vs. heifers (P = 0.14).

The comparison of the occurrence 
of delayed evisceration between 
individual categories of cattle, pigs, 
sheep and goats slaughtered within 
the period of 2010–2019 is shown 
in Fig. 4.Ta
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Fig. 3. The comparison of the occurrence of lung congestion between individual categories of cattle, pigs, sheep 
and goats slaughtered within the period of 2010–2019.

Fig. 1. Comparison of the occurrence of total technological damage between individual categories of cattle, pigs, 
sheep and goats slaughtered within the period of 2010–2019.

Fig. 2. Comparison of the occurrence of insufficient bleeding between individual categories of cattle, pigs, sheep 
and goats slaughtered within the period of 2010–2019.
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It shows that the highest occurrence of delayed evisceration was reported in pigs 
(0.04%–0.02%, in the order: finishing pigs, sows, piglets), followed by cattle (0.03%–0.0%, 
in the order: dairy cows, bulls, heifers, calves); in sheep and goats no occurrence was 
reported. By statistical comparison of the occurrence of delayed evisceration in the individual 
categories, a highly significant difference was revealed between almost all categories, in 
which this damage occurred, except for the comparison of calves vs. heifers (P = 0.06), 
finishing pigs vs. sows (P = 0.11), and piglets vs. bulls (P = 0.61).

The comparison of the occurrence of over-scalding between individual categories of 
cattle, pigs, sheep and goats slaughtered within the period of 2010–2019 is shown in 
Fig. 5.

As shown, over-scalding occurred only in pigs (0.028%–0.013%, in the order: finishing 
pigs, piglets, sows), whereas a significant difference was found in the categories of sows 
vs. finishing pigs and finishing pigs vs. piglets. In cattle, sheep, and goats the scalding 
technology is not used, therefore, no over-scalding could be detected.

The comparison of the occurrence of carcass contamination between individual 
categories of cattle, pigs, sheep and goats slaughtered within the period of 2010–2019 is 
shown in Fig. 6. 

The results shown indicate that the highest occurrence of carcass contamination was 
detected in pigs (0.29%–0.18%, in the order: piglets, sows, finishing pigs), in cattle 
(0.25%–0.00%, in the order: dairy cows, bulls, heifers, calves) and goats (0.37%–0.03%, in 
the order: goats, kids); the lowest occurrence was detected in sheep (0.07%–0.05%, in the 
order: sheep, lambs). The statistical comparison of the occurrence of carcass contamination 
in the individual categories revealed a highly significant difference between almost all 
categories, except for the comparison of goats vs. dairy cows (P = 0.35), goats vs. heifers 
(P = 0.08), goats vs. bulls (P = 0.12), goats vs. sows (P = 0.13), goats vs. finishing pigs 
(P = 0.11), and goats vs. piglets (P = 0.58), then bulls vs. heifers (P = 0.11), sows vs. heifers 
(P = 0.07), sows vs. bulls (P = 0.63), finishing pigs vs. heifers (P = 0.18), finishing pigs 
vs. bulls (P = 0.36), finishing pigs vs. sows (P = 0.19), lambs vs. sheep (P = 0.10), and also 
kids vs. lambs (P = 0.49) and kids vs. sheep (P = 0.21).

The comparison of the occurrence of insufficient technological processing between 
individual categories of cattle, pigs, sheep and goats slaughtered within the period of 
2010–2019 is shown in Fig. 7. 

From the figure it is clear that the highest occurrence of insufficient technological 
processing was recorded in pigs (0.200%–0.018%, in the order: sows, finishing pigs, 
piglets), followed by cattle (0.054%–0.0003%, in the order: calves, bulls, heifers, 
dairy cows); in sheep and goats insufficient technological processing was not detected. 
A statistical comparison of the occurrence of insufficient technological processing in 
individual categories revealed a highly significant difference between almost all categories, 
except for the comparison of heifers vs. dairy cows (P = 0.84), bulls vs. heifers (P = 0.30) 
and finishing pigs vs. calves (P = 0.05).

The comparison of the occurrence of muscle or organ spoilage between individual 
categories of cattle, pigs, sheep and goats slaughtered in slaughterhouses in the period 
of 2010–2019 is shown in Fig. 8. 

The results show that the highest occurrence of muscle and organ spoilage was found 
in pigs (0.033%–0.004%, in the order: piglets, finishing pigs, sows), followed by cattle 
(0.011%–0.002%, in the order: dairy cows, bulls, heifers, calves), in sheep and goats 
the spoilage of muscle and organs was not recorded. In the statistical comparison of the 
occurrence of muscle or organ spoilage in individual categories of slaughtered animals, 
no difference was found between the categories of dairy cows vs. finishing pigs (P = 0.08), 
heifers vs. bulls; calves and sows (P = 0.56; 0.54 a 0.46), bulls vs. calves and bulls vs. sows 
(P = 0.32, 0.78 resp.) and also calves vs. sows (P = 0.28).
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Fig. 6. Comparison of the occurrence of carcass contamination between individual categories of cattle, pigs, sheep 
and goats slaughtered within the period of 2010–2019. 

Fig. 4. The comparison of the occurrence of delayed evisceration between individual categories of cattle, pigs, 
sheep and goats slaughtered within the period of 2010–2019.

Fig. 5. The comparison of the occurrence of over-scalding between individual categories of cattle, pigs, sheep and 
goats slaughtered within the period of 2010–2019.
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The comparison of the occurrence of other sensory deviations between individual 
categories of cattle, pigs, sheep and goats slaughtered within the period of 2010–2019 
is shown in Fig. 9. 

The results indicate that the highest occurrence of other sensory deviations was detected 
in cattle (7.42%–0.33%, in the order: calves, dairy cows, heifers, bulls), followed by sheep 
(1.80%–0.02%, in the order: sheep, lambs), goats (1.19%–0.00%, in the order: kids, goats) 
and the lowest occurrence was detected in pigs (1.22%–0.15%, in the order: piglets, sows, 
finishing pigs). The statistical comparison of the occurrence of other sensory deviations in 
individual categories revealed a highly significant difference between almost all categories, 
except for the comparison of kids vs. heifers (P = 0.22), kids vs. piglets (P = 0.86), goats 
vs. finishing pigs (P = 0.16), and goats vs. lambs (P = 0.64). 

Fig. 7. Comparison of the occurrence of insufficient technological processing between individual categories of 
cattle, pigs, sheep and goats slaughtered within the period of 2010–2019.

Fig. 8. Comparison of the occurrence of muscle or organ spoilage between individual categories of cattle, pigs, 
sheep and goats slaughtered within the period of 2010–2019.
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Discussion

The level of the occurrence of total technological damage and the level of the occurrence 
of individual technological damage in the slaughter of cattle, pigs, sheep and goats are 
indicators of the suitability of the technology and procedures for slaughtering individual 
species and categories of animals and their subsequent processing. We have found out 
that the highest occurrence of total technological damage was detected in pigs (6.9% 
in sows, 3.8% in finishing pigs and 2.6% in piglets), followed by cattle, and the lowest 
occurrence was found in sheep and goats. The reason for such results might be in the 
number of animals slaughtered and processed in the slaughterhouse per unit of time, as the 
rate of slaughter and processing of pigs is significantly higher (up to 1500 pigs per shift, 
Pipek 2000) and the consideration of possible technological damage is lower than in cattle 
(250 cattle per shift, Pipek 2000). Also, the procedures of bleeding and subsequent 
processing of slaughtered animals in pigs differ from cattle, leading to a significantly 
higher incidence of technological damage at the level of lung congestion, delayed 
evisceration, muscle spoilage and, in a specific procedure, over-scalding in pigs compared 
to cattle. This creates conditions for a higher incidence of individual technological damage 
in pigs compared to cattle. Contrary to our study, other authors did not focus in their 
findings specifically on technological defects in slaughterhouses. Therefore, the results 
of their studies may vary depending on the methodology they used. Klinger et al. (2021) 
determined the prevalence of 2.9% for slaughter technique-induced abnormalities in pigs, 
however, it represents the prevalence for the total pathological findings. Similarly, Fuseini 
(2012) identified contamination as one of the causes for cattle carcass condemnation, which 
represented the prevalence of 12.22% of the total findings recorded. We must also take into 
account the accuracy of the routine meat inspection, as there is probably certain variability 
in the post mortem findings that can be attributed to the official inspectors (Schleicher 
et al. 2013). Comparing the individual technological damages, we have found that the most 
frequent technological damage is lung congestion in pigs and insufficient bleeding in cattle. 
Obviously, the highest occurrence of lung congestion in pigs is given by the slaughtering 

Fig. 9. Comparison of the occurrence of other sensory deviations between individual categories of cattle, pigs, 
sheep and goats slaughtered within the period of 2010–2019.
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procedure, where scalding is used for the treatment of the carcass surface. When horizontal 
scalding tanks are used, the scalding water is very often aspirated into the pigs’ lungs. 
Similarly, this damage was reported in Austria where slaughterhouses are smaller and the 
lungs do not play an important role in the marketing of meat, therefore, horizontal scalding 
tanks are still used (Klinger et al. 2021). However, as Schleicher et al. (2013) pointed 
out, the problem may be the system of monitoring this damage, which can be confused with 
other lesions on the lungs. Lung congestion with blood may occur in cases when the trachea 
is cut accidentally or purposely, e.g. in sheep and goats, when the bleeding cut is performed 
as the neck cut, causing damage to the trachea and esophagus, and consequently blood or 
the contents of the digestive tract may be aspirated into the lungs (EFSA 2004). A possible 
explanation for the occurrence of insufficient bleeding in cattle could be in the size of the 
bled animal, as in cattle with a large body volume even a minor mistake in performing 
the bleeding cut will more often cause insufficient bleeding than in the smaller body of 
pigs. The most often used procedure for bleeding is the thoracic stick, which must affect 
the brachiocephalic trunk, which requires a skilled person and a sufficiently long knife 
blade. According to Troeger and Meiler (2007), the bleed-out efficiency was improved 
when the bleeding procedure was performed by a skilled person compared to an unskilled 
operator (4.3 vs. 4.1% carcass weight loss). Also, Anil et al. (2000) determined that the 
brachiocephalic trunk was missed by the sticking knife in 43% and 47% of cases following 
long (11.2 cm on average) and short (4.5 cm on average) sticking attempts, respectively. 
Moreover, the of blood loss rate was significantly reduced when the sticking wound was 
short. In addition, cattle have a problem with the possible occurrence of so-called carotid 
occlusion (ballooning), if bleeding occurs mainly through the neck cut, which can lead to 
the retraction of the artery into the surrounding connective tissue (so-called false aneurysm), 
its swelling and accumulation of blood at the site of the retraction resulting in disruption of 
bleeding (Gregory et al. 2006). The same authors showed that ballooning is rather frequent 
in cattle and calves (in one artery it was present in 16% of cattle and 25% of calves), but it 
was absent in sheep. In cases of delayed evisceration, which according to our results mainly 
occurred in pigs, D’Souza et al. (1998) state that the most common causes of delays in the 
processing of pig carcasses in Australian slaughterhouses are due to manual manipulations 
with the carcass at evisceration or failures of the processing lines. The legislation sets that 
evisceration shall be carried out without undue delay (Regulation 853/2004), but the exact 
time is not established. Maynard and Warner (1996) recommended the time of 20 min 
from stunning to evisceration to prevent a rapid decline of pH in the meat. The specificity 
of the technological processing of pig carcasses is the reason for occurrence of the over-
scalding damage in pigs, because scalding (and subsequent dehairing) applies exclusively 
to pigs and therefore this technological damage cannot be found in cattle, sheep, or goats. 
Effective scalding needs an optimal combination of temperature and time (Irshad and 
Arun 2013). Mowafy and Cassens (1975) found that the use of a scalding temperature 
higher than 58 °C for more than 6 min has detrimental effects on the quality of the skin, 
marking it as over-scalded. 

The main cause of the carcass contamination is attributed to improper evisceration of the 
animals. In case the digestive tract is cut, its content can spill into the surrounding tissues 
and contaminate either the meat or other organs (Gill 2004). It is clear from the results that 
contamination during the processing occurs in cattle, pigs, and goats, being lower only in 
sheep. Fuseini (2012) detected contamination of cattle carcasses in 13.53% of slaughtered 
animals. Also Jaja et al. (2018) identified improper evisceration as one of the major 
causes of offal and carcass condemnation. In the category of insufficient technological 
processing, deficiencies in dehairing are included in pigs, i.e., the technological damage 
related exclusively to pigs, therefore the incidence of this technological damage is high in 
pigs when comparing the species and categories of slaughtered animals. The occurrence of 
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technological damage muscle and organ spoilage is connected to the technology of boning 
carcasses and subsequent cooling of halves and/or quarters of animals. Pigs are distributed 
for further processing in halves and due to the speed of the technology moving the two 
halves on the slaughterhouse line, they may remain stuck together and create an environment 
for spoilage and/or insufficient cooling with subsequent spoilage of the meat. For similar 
reasons, conditions for spoilage of meat may be created for cattle that are distributed for 
further processing in quarters. Technological damage assigned as other sensory deviations 
has different causes that can be divided into two groups – slaughtering technology/
processing of carcasses and intravital changes connected to animal health. Technological 
causes include bruises caused by pre-slaughter handling and lairage of animals at slaughter. 
Romero et al. (2013) identified longer lairage time at slaughter as a risk factor for the 
bruising of cattle, since the lairage time of 18 to 24 h at the plant increased the prevalence 
of bruises 2.1 times compared to lairage periods of between 12 and 18 h. For pigs, also the 
longer resting time, mixing of unfamiliar groups of pigs, and inappropriate design of the 
facilities were identified as major causes of bruising (Faucitano 2001). Intravital causes 
include local inflammatory changes, swelling, icteric discoloration, adhesions, scars and 
other changes in the shape, consistency or colour. The variety of causes leading to other 
sensory abnormalities is because this defect has been detected in all species and categories 
of slaughtered animals. The most common occurrence was found in cattle (Valkova et al. 
2021) which corresponds to a higher incidence of intravital changes in cattle (mostly in 
dairy cows in the sense of older animals and calves in terms of their culling for lower 
health and fitness). In sheep, higher incidence of these lesions corresponds to similar 
causes as in dairy cows. Interestingly, a higher incidence of this technology damage 
was found in kids, which could correspond to the constitution and body surface of kids, 
where haematomas, swelling, and damage to the limbs may occur more easily when 
handled in slaughterhouses.

Differences in the level of the occurrence of individual technological damage in slaughtered 
species and categories of animals indicate the need to target veterinary supervision for 
a higher number of damage occurrences and, conversely, for a low number of individual 
technological damage occurrences, to allow the transfer of veterinary supervision capacities 
from the control of such damage to the place of control of technological damage with 
a significantly higher incidence. The frequency of technological damage indicates the level 
of managing the technology of slaughtering and subsequent processing of carcasses and 
organs of slaughter animals and varies according to the species and categories of slaughtered 
animals. Therefore, the level of the occurrence of individual types of technological damage 
indicates specific problems in managing the technology of slaughtering and post-processing 
in different species and categories of slaughtered animals.

In conclusion, we found that technological damage is the most common in pigs, and 
less frequent in cattle, sheep, and goats. Compared to other species, pigs have statistically 
the highest occurrence of lung congestion (51.9%– 9.3%, in the order: sows, finishing 
pigs, piglets), insufficient technology processing (particularly insufficient dehairing) 
(0.200%–0.018%, in the order: sows, finishing pigs, piglets), delayed evisceration 
(0.04%–0.02%, in the order: finishing pigs, sows, piglets), muscle spoilage (0.033%–0.004%, 
in the order: piglets, finishing pigs, sows) and over-scalding (0.028%–0.013%, in the 
order: finishing pigs, piglets, sows). Compared to other species, cattle have statistically 
the most occurred different sensory deviations (7.42%–0.33%, in the order: calves, dairy 
cows, heifers, bulls) and insufficient bleeding (4.4%–2.9%, in the order: bulls, heifers, 
dairy cows, calves). In all monitored animal species, a similar level of the occurrence 
of contamination during carcass processing (0.37%–0.00%) was recorded. In sheep and 
goats, the technological damage is generally lower than the technological damage in pigs 
and cattle. 
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