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Abstract: A study was conducted from November, 2011 to April, 2012 on cattle slaughtered at Kombolcha
ELFORA industrial abattoir with the aim of determining major causes of liver condemnation and to estimate the
direct financial losses attributed to the condemned liver. Ante mortem and post-mortem inspection procedures
were followed throughout the study and abnormalities encountered were recorded. A total of 1175 cattle were
examined at ante mortem and 100 animals were found to have abnormalities/conditions like lameness, localized
swelling, blindness, fever, rough hair, emaciation and branding. Out of 1175 cattle slaughtered, 782 (66.06%)
livers were totally condemned. The major causes of liver condemnation were due to fasciolosis (36.06%),
cirrhosis (16.5%), hepatitis (14.83%), hydatidosis (14.32%), calcification (8.18%), bovine cysticercosis (5.37%),
abscess (4.09%) and tuberculosis (0.51%). Comparison of liver condemnation rate was carried out for different
age, animal origin and sex groups however, statistically significant difference was observed only between age
groups. The direct financial loss due to liver condemnation was calculated to be 12,810 ETB per annum,
rendering them unfit for local market on esthetic ground or considering their zoonotic risks to human beings.
To this end, public education on the effects of animal disease, application of strict control measures
accompanying epidemiological studies and exercising appropriate meat inspection procedures were forwarded
to minimize liver condemnation and as well as to safeguard the welfare of the public.

Key words: Abattoir  Cattle  Condemnation  Financial Loss  Liver

INTRODUCTION inspection assists to detect certain diseases of livestock

Ethiopia has the largest livestock population in Africa give rise to disease in animal and human being and to
with an estimated population of 44,318,877 cattle, insure competitiveness of products in the local market [3,
23,619,720 sheep and 23,325,113 of Goats, 6 million 4]. It is necessary to be aware of the extent to which the
equines, 2.3 million camels and 43 million poultry [1]. public is exposed to certain zoonotic diseases detected in
Ethiopia’s great livestock potential is not properly abattoirs and financial loss through condemnation of
exploited due to different factors such as traditional organs [5]. 
management system, limited genetic potential, lack of Diseased or animals showing sign of abnormality
appropriate disease control policy and lack of appropriate during ante-mortem inspection should not be allowed to
veterinary services. Each year a significant loss results enter the abattoir for slaughter [6]. Post-mortem
from death of animals, inferior weight gain, condemnation inspection is a screening or sorting process to separate
of edible organs and carcass at slaughter [2]. the normal from abnormal. It is the center around which

In developing countries, abattoir plays a major  role meat hygiene revolves since it provides information
in providing and serving sources of information and indispensable from the scientific evaluation of clinical
reference center for disease prevalence. Meat inspection signs and pathological process that affect the
is conducted in the abattoir for the purpose of screening wholesomeness of meat [7]. Routine post-mortem
animal products with abnormal pathological lesions that inspection of a carcass and  organs  should  be  carried
are unattractive and unsafe for human consumption. Meat out as soon as possible after completion of dressing [8].

and prevent the distribution of infected meat that could
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Bovine liver is one of the largest visceral organs in Study Animals: A total 1175 randomly selected cattle was
the animal body which performs numerous functions and
very reach sources of vitamins and minerals [9]. The
tissue is much sought by consumers due to its palatability
and easy to consumption. However, it is one of the most
commonly condemned visceral organs during routine
meat inspection [10]. 

In Ethiopia, many studies have been taken to identify
the major disease conditions encountered during ante-
mortem and post-mortem inspection. The study
conducted by Mezgebu and Shiferaw [11,12] revealed that
emaciation, swelling, lameness, skin disease and branding
were the major ante-mortem finding that contribute for the
low carcass quality. 

The main causes of liver condemnation during
postmortem inspection are disease originated by
parasites, bacteria and viruses. Of these diseases, liver
fluke and hydatid cyst are mainly involved [6].

Various surveys have been conducted to determine
the prevalence and financial losses resulting from
condemnation of liver in Ethiopia. Most of the surveys
paid much attention to the parasite cause of liver
condemnation, but not other causes. Fasciolosis and
hydatidosis are usually considered to be of major
economic and public health importance [13]. 

Currently there is lack of information on specific
causes of liver condemnation and prevalence of disease
or conditions that lead to liver condemnation and proper
evaluations of financial losses due to liver condemnation
resulting from various diseases at Kombolcha ELFORA
abattoir.

The objectives of this study were to identify the
major cause of liver condemnation in cattle slaughtered at
Kombolcha ELFORA abattoir and to estimate the
magnitude of direct financial losses due to liver
condemnation.

MATERIALS AND METHODS

Study Area: The study was conducted at Kombolcha
ELFORA meat factory, South Wollo from November 2011
to April 2012. Kombolcha is located 375Km North East of
Addis Ababa at an altitude of 1500-1840 meter above sea
level. The annual average rainfall is 750-900 mm with a
mean  minimum  and  maximum temperature of 11.7 and
23.9°C, respectively. The area receives a bimodal rainfall
where the short rainy seasons are between March and
May while the long rain season extends from June to end
of September. The relative humidity of the area varies from
23.9-79%.

inspected at Kombolcha ELFORA abattoir. Out of which,
1,091 (92.85%) were males and 84 (7.14%) were females.
From the total of 1175 cattle slaughtered, 502 were old and
673 were adults. They were originated from the market
places of Dessie, Bati, Kemisa, Kalu and Harbu. 

Study Design: A cross-sectional study was employed to
identify the major cause of liver condemnation and to
evaluate the direct financial losses properly. The study
animals were selected using simple random sampling
method by taking the age, sex and origin of the animals
into consideration. 

Study Methodology 
Ante-MortemExamination: Ante-mortem examination was
conducted on individual animals, while the animals were
entering in to the lairage and in mass after they entered in
to the lairage. Both sides of the animals were inspected at
rest and in motion. Moreover, the general behavior of the
animals, cleanness, sign of diseases and abnormality of
any type were recorded according to the standard ante-
mortem inspection procedures [8]. Following the judgment
guideline by FAO [14], animals fit for human consumption
were allowed for slaughter. 

Post-mortem Examination: Post-mortem examination
involved visual inspection, palpation and making
systemic incision of liver to look for the presences of
cysts, adult parasites and other abnormalities.
Pathological lesions were differentiated and judged based
on FAO [14] guidelines on meat inspection for developing
countries.

Financial Loss Assessment: The direct financial losses
due to liver condemnation from market were considered.
The analysis was based on the annual slaughter capacity
of the abattoir considering market demand, average market
price allocated by the marketing department of the abattoir
and the rejection rate of liver. The direct financial loss
incurred due to liver condemnation was estimated by
using the formula indicated below [15].

ALC = CSR x LC x P

Whereas
ALC = Annual loss from liver condemnation
CSR = Mean annual cattle slaughtered at Kombolcha

abattoir
LC = Mean cost of one liver at kombolcha 
P = Liver condemnation rate
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Statistical Data Analysis: Data collected during the study Comparison  of rejection rate of liver was carried
were entered in to Excel spread sheet (Microsoft Excel out for  different  age,  animal  origin  and  sex groups.
2007) and analyzed by statistical methods using From the total of 1175 sampled animals, 147 were from
STATA7.0. Descriptive statistics such as percentage was highland  and  1028  animals were  from  lowland  areas.
used to determine the level of liver condemnation rate. The proportion of liver condemnation was 68.03% and
The association between condemnation rate of liver and 66.34%  from highland and lowland respectively.
the age, sex and origin of the animal assessed by Pearson However, no statically significance difference was
chi-square ( ) and the p- value < 0.05 were considered observed in the liver condemnation rate between the two2

significant. agro-ecologies.

RESULTS was  66.54%  in male and 66.67% in female and no

Ante-Mortem Examination: Of the total 1175 cattle two sexes (Table 3). This study also showed that a
examined at ante-mortem, 100 cattle were found to have highest liver condemnation rate in older age groups ( 10
the  abnormalities   listed  bellow  (Table  1).  The  most years) than adults (5-9 years).The rejection rate was
common abnormalities encountered during ante mortem 72.91% in old and 61.81% in adult (Table 3). From the
inspection were lameness, localized swelling, branding on analysis, it was observed that as age increase, the
different parts of the body, blindness, emaciation, fever rejection rate was also found to increase. This difference
and rough hair coat. in the rejection rate between the age groups was highly

Post-Mortem Examination: Out of 1175 cattle slaughtered
in Kombolcha ELFORA abattoir, 782 livers were totally Annual Financial Losses Estimation: The annual
condemned due to various reasons (Table 2). The current slaughter rate of the abattoir for the last three years were
study revealed the overall proportion of liver 6000, 5500 and 5000 in 2001, 2002 and 2003, respectively.
condemnation rate due to various pathological findings So the direct annual financial loss due to rejection of liver
was 66.55%. The occurrence of fasciolosis was the was calculated based on the price of liver at Kombolcha
highest (36.06%); followed by cirrosis (16.5%), hepatitis ELFORA meat factory (Table 4). By using necessary
(14.83%), hydatidosis (14.32%), calcification (8.18%), information and formula, the annual direct financial loss
bovine cycticercosis (5.37%), abscesses (4.09%), incurred due to condemnation of liver was calculated to
tuberculosis (0.51%) and tumor (0.09%). be 12,810 ETB. 

Regarding sex, the overall liver condemnation rate

statically significant difference was observed between the

significant (Table 3).

Table 1: Abnormalities encountered during ante mortem examination 
Abnormality No. of animals with disease condition Judgment
Lameness 5 Passed for slaughter under special precaution
Localized swelling 11 Passed for slaughter under special precaution
Branding 22 Passed for slaughter under special precaution
Blindness 4 Passed for slaughter under special precaution
Fever 4 Detained for slaughter
Rough hair coat 8 Passed for slaughter under special precaution
Emaciation 46 Passed for slaughter under special precaution
Total 100

Table 2: Major causes of liver condemnation, Frequency and its proportion
Major cause of liver condemnation Frequency Proportion
Fascilosis 282 36.06
Cirrosis 129 16.50
Hepatitis 116 14.83
Hydatid cyst 112 14.32
Calcification 64 8.18
Cystcircus bovis 42 5.37
Abscesses 32 4.09
Tuberculosis 4 0.51
Tumor 1 0.09
Total 782 100
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Table 3: Liver condemnation rate based on Age, Sex and Animal origin
Variables No. of animals examined No of positive animal Percent P-value2

Origin High land 147 100 68.03 0.16 0.69
Lowland 1,028 682 66.34

Sex Male 1,091 726 66.54 0.005 0.98
Female 84 56 66.67

Age Adult 673 416 61.81 15.90 0.000
Old 502 366 72.91

Table 4: Average annual estimated financial loss due to liver condemnation
Annual slaughter rate Cause of liver condemnation Annual rejection rate of liver Average price of liver 
5500 Fasciolosis 1320 3.50ETB

Cirrhosis 604
Hepatitis 542
Hydatidycyst 524
Calcification 300
Cysticercus bovis 197
Abscess 151
Tuberculosis 19

DISCUSSION ecological  condition  of  the  study areas considered.

In  the  present  study,  routine ante-mortem and observed during this study compared to the previous
post-mortem inspection was carried out to detect any study in the same area [16], show that most of the animals
abnormalities encountered in Kombolcha ELRFORA destined for slaughter in the abattoir were brought from
abattoir. Branding, localized swelling and lameness were lowland area of the region where survival of the snail
found in some animals during ante mortem examination intermediate host and Fasciola species are relatively low
and animals with such abnormalities passed for slaughter in the environment. 
by considering that the problem was localized to skin and In the present study, the rejection rate of liver due to
subcutaneous tissue. Febrile animals detected during hydatidosis is 14.32%, which is slightly greater than the
ante-mortem inspection were not passed for slaughter. findings of Jemal [16] with 9.2% in the same abattoir and
Localized swelling was found near to the lateral side of the significantly greater than [19] with 4.2% in Tanzania and
neck region and pus was evacuated during dressing of Yifat,  Gedefaw  and  Desie  [18]  with  3.7% in Gondar.
the carcass. This could be probably due to infectious The finding of 16.05% of liver condemnation due to
cause following mechanical damage. cirrhosis was significantly higher than the 1.1% reported

From the total of 1175 cattle slaughtered, 782 (66.55%) by Yifat et al. [18] at Gondar and a bit similar to Raji, et al
liver were condemned due to various causes. This finding [23] with 10.4% at Zaria abattoir.
is in agreement with other previous studies where 53.7% A 4.09% liver condemnation due to abscess was
liver was condemned in the Kombolcha [16] and 51.95% recorded in the present study. This is similar to the report
in Mekelle [17]. However, it is significantly higher than by Cadmus and Adesokan [24], who reported 2.9%
31.1% and 17.61% reported by Yifat, Gedefaw and Desie condemnation rate of liver due to hepatic abscess in
[18] in Gonder and Mellau, Nonga and Karimuribo [19] in western Nageria and Ahmedullah et al. [25] who reported
Tanzania. 3.8% liver condemnation rate in Bangladesh. On the other

In the present study, the major causes of liver hand it was higher than the report of Mellau and
condemnation were fasciolosis (36.06%) and hydatidiosis Nongaond [26] with 1.1% at Arusha abattoir and Jemal
(14.32%). The rejection rate due to faciolosis is high when [16] with 1.8% at the same study area. 
it is compared with the rejection rate of 24.32, 12.7, 14.05 Moreover, hepatitis in the slaughtered cattle was
and 8.6% by Gebretsadik et al. [20] at Mekelle, Fufa et al. found to be 14.83% which is significantly higher than the
[21] at Welaita Sodo, Swai and. Ulicky [22] at Hawi and report of 0.6% in the same study area by Jemal [16] and
Mellau et al. [19] at Tanzania, respectively. On the other 1% reported at Arusha, Tanzania [28]. Calcifications were
hand it was lower than 68.7% in Kombolcha [16] and 86.4 also among the lesions which significantly contributed to
% in Gondar [18]. This may be due to climate and the liver condemnation in the study abattoir. During this

This low rate of liver condemnation due to fasciolosis
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study, 8.18% of liver were condemned as a result of CONCLUSION
calcification, which is relatively higher than the finding of
Mellau and Nongaond [26] which is 1.9% at Arusha, In the present study the most common abnormalities
Tanzania. during ante mortem inspection were emaciation, fever,

The analysis of the result on the bases of age localized swelling, lameness and branding and rough hair
indicated the total liver rejection rate was higher in older coat. Pathological conditions and parasitic diseases were
animals  and   a  significant  difference  was  observed the major cause of liver condemnation in the study
between the two age groups. This may be due to most of abattoir. Age, sex and origin of the animals have no
liver diseases are chronic and the older animals are mostly significant effect on the liver rejection rate. Different sex
affected by many diseases. group and animal origin have no significant effect on liver

The direct financial loss incurred as result of rejection rate however, statistically significant difference
condemnation of liver in the present study was 12,810 was observed between age groups. The result of this
ETB. However, it is lower than 1800 US$ per annum due to study also revealed that there were 12,810 ETB losses due
fasciolosis liver condemnation reported by Mwabonimana to liver condemnation in cattle slaughtered at Kombolcha
[27] at Arusha abattoir, Tanzania. In general, liver ELFORA abattoir. 
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impact negatively on the economic status of the traders REFERENCES
and the livestock industry at large. This constituted a
substantial loss to the economy of the slaughter stock 1. CSA. 2008. Federal Democratic Republic of Ethiopia,
owners under study as such an amount of money would Agricultural Sample Enumeration Statistical abstract.
have been harnessed into livelihood improvements. 2. Gryseals, G., 1988. Role of livestock on mixed small
Though infected livers were condemned and rendered holder farmers in Ethiopian highlands: A case study
unfit for human consumption, there exist some public from the Baso and Warena near Debre Birhan,
health threats from animals slaughtered at the abattoir due Agricultural University Wageingen, PhD
to the possibility of some missed cases as a result of poor Dissertation.
cooperation between butchers and meat inspectors and 3. Hinton, M. and L. Green, 1993. Meat inspection
other malpractices including hiding of infected meat from which goes though university of Bristol, Longford,
meat inspectors to avoid economic losses on their side. Uk. veterinary Journal, 152(2): 91-92.
Indeed, the condemnation of cattle livers at 4. Vanlontestijn, J.G., 1993. Integrated quality. Meat
slaughterhouse in Kombolcha ELFORA represents a safety: A new approach. Meats Focus International,
significant economic loss. Some of the conditions 2: 123-128.
described however can be prevented. Cases of 5. Nfi, A.N. and D.O. Along, 1987. An economic survey
hydatidosis could be reduced by better control of stray abattoir data in fako division of south west province,
dogs. Since most liver conditions were caused by Cameroon. Bull. Anium. Hlth. Prod. Afr, 35(3): 239-24.
parasites, deworming programmes coupled with good 6. Teka, G., 1997. Meat Hygiene: Principles and methods
animal husbandry would likely be effective in lowering of food borne diseases control with special reference
their incidence. to Ethiopia, pp: 99-113.

Some of the limitations, however; encountered in this 7. Herenda   D.,     P.G.     Chambers,     A.      Ettriqui, P.
study included the use of only gross pathology in the Senevirata and T.J. Silva, 1994. Abattoirs in western
diagnosis of the diseases, thus only those diseases with province of Zambia Rs. 77: 28-32. 
gross pathological lesions that are pathognomonic were 8. Gracey, J.F., 1986. Meat hygiene. 8  edition, Baillere
likely to be diagnosed. In spite of the limitation Tindall. London, Philadelphia, Tornto. 
mentioned, the public health implications of the quantity 9. Radostits,  O.M., D.C.  Blood,  C.C.  Gay    and F.W.
of infected livers condemned at Kombolcha ELFORA Hinchllif, 2007. Disease of the liver and pancreas:
abattoir on the consumers and the role which post-mortem Veterinary Medicine. 9  edition. ELBS, Baiviere
inspection plays in safeguarding the health of the public Tindall, London, pp: 313-32. 
cannot be overemphasized. Therefore, there is a need for 10. Phiri, A.M., 2006. Common conditions leading to
adequate meat inspection in Kombolcha ELFORA abattoir cattle carcass and offal condemnation at south west
in order to reduce wastages, identify diseases and thereby province, Cameroon. Bull. Anium. Hlth. Prod. Afr,
minimize associated public health risks. 35(3): 239-242.

th

th



Europ. J. Appl. Sci., 4 (4): 140-145, 2012

145

11. Shiferaw, J., 2002. A survey of causes of carcass 21. Fufa, A., A. Loma, M. Bekele and R. Alemayehu,
organ condemnation in slaughtered cattle at Nazareth 2009. Bovine fasciolosis: coprological, abattoir
Abattoir, DVM Thesis, AAU, Debre Zeit, Ethiopia. survey and its economic impact due to liver

12. Mezgebu, Y., 2003. Major cause of Organ condemnation at Soddo municipal abattoir, Southern
condemnation in ruminants slaughtered at Gonder Ethiopia. Tropical Animal Health and Production,
abattoir, DVM thesis, AAU, Debre Zeit, Ethiopia. 42(2): 289-292. 

13. Jobre,  J.,  F.  Lobago,  R.  Trirneh,  G.   Abebe   and P. 22. Swai, E.S. and E. Ulicky, 2009. An evaluation of the
Dorchies, 1996. Hiydatidosis in three selected regions economic losses resulting from condemnation of
in Ethiopia: An Assessment trial on its prevalence, cattle livers and loss of carcass weight due to
economic and public health importance. Rev. Med. fasciolosis: A case study from Hai town abattoir,
Vet., 147(1): 797-804. Kilimanjaro region, Tanzania. Tanzania. Livestock

14. FAO. 1994. Manual for meat inspection for Res. Rural Dev., Volume 21
developing countries. Food and Agricultural 23. Raji, M.A., S.O. Solam and J.A. Ameh, 2010.
Organization (FAO), Rome Italy. Pathological condition and lesions observed in

15. Ogunrinade, A. and G.O. Adesoke, 1982. Bovine slaughtered cattle at Zaria abattoir. J. clinical
fasciolosis in Nigeria, intercurrent parasitic and pathology and Forensic Medicine, 1: 9-12. 
bacterial   infection.    Trop.   Alm.   Health   Prod, 14: 24. Cadmus, S.B. and H.K. Adesokan, 2009. Cause and
121-124. implication of bovine organ/ offal condemnation in

16. Jemal, T., 2009. Major causes of organ condemnation some abattoirs in western Nigeria. Trop. Anim.
in cattle slaughter at Kombolcha ELFORA meat health. Prod., 4: 1455-1463. 
factory abattor south Wollo, DVM thesis, Haramaya 25. Ahmedullah, F.M., M.G. Akbor,  M.M.  Kaider  and
University, Ethiopia. K. Hossain, 2007. Pathological    investigation of

17. Shegaw,  S., K. Ashwani and A. Kassaw,  2009. liver of the slaughtered buffaloes in Barisal district,
Organ condemnation and economic loss at Mekelle Banglandesh J. Vet. Med., 5: 81-85.
municipital abattoir, Ethiopia. Global veterinarian, 26. Mellau, L.S. and E.D. Nongaond, 2010. Slaughter
48:17-22. house survey liver lesions in slaughtered cattle,

18. Yifat,   D.,   D.  Gedefaw  and  S.  Desie,  2011. Major sheep and goats at Arasha, Tanzania. Journal of Vet
cause of organ condemnation and financial Sci., 3: 179-188.
significance of cattle slaughtered at Gondar 27. Mwabonimana, M.F., 2008. Cattle liver condemnation
ELLFORA      abattoir.         Global     Veterinarian, at Arusha meat company Ltd, Tanzania: causes and
7(5): 487-490. its financial implication. A Research Paper Submitted

19. Mellau, B.L., H.E. Nonga and E.D. Karimuribo, 2011. in Partial Fulfilment of the Requirements for the
Slaughter stock abattoir survey of carcasses and Degree of Master of Preventive Veterinary Medicine
organ/offal condemnations in Arusha Region, of Sokoine University of Agriculture, Morogoro,
northern Tanzania.Tropical Animal Health and Tanzania.
Production, 43: 857-864.

20. Gebretsadik, B., B. Kassahun and T. Gebrehiwot,
2009. Prevalence and economic significance of
fasciolosis   in   cattle   in   Mekelle   Area of
Ethiopia. Tropical  Animal  Health   and  Production,
41(7): 1503-1504.


