ABSTRACT
A field survey was conducted to investigate the management systems of slaughterhouses, slaughtering places and meat selling centres in and around Jessore municipality, Bangladesh. To fulfill the above mentioned objectives, the data were collected through the questionnaire survey, direct observation and face to face interview of butchers. Data were collected from 12 slaughter houses or slaughtering places and 73 selling centres. There were no scientific slaughterhouse. Butchers slaughtered the animal at dwelling house, beside the drain and pond, open ground. The butcher`s collect the slaughtered animals from market and village. Animals were slaughtered in halal method. Live weight, carcass weight, dressing percentage all were measured.  The average live weight of cattle and goat were 146 kg and 18 kg respectively. The average carcass weight of cattle 90 kg and goat were 90 kg and 8 kg and dressing percentage were 53% in case of cattle and 42.5% in case of goat. The average prices of beef and chevon were 236 taka and 338 taka respectively. The by-products were not disposed properly, which creates serious public health hazard by polluting environment such as air and water pollution. Scientific small scale slaughterhouse and improve meat selling centres need to be established in Jessore city to ensure hygienic meat supply for human consumption. 
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CHAPTER-I

INTRODUCTION
A slaughterhouse or abattoir is a facility where farm animals are processed for consumption as food products. Slaughterhouses are the key element in the meat production and distribution chain. Meat was the first important food that met up the hunger of ancient people living in cave. Since similarities in disease occurrence within man and animals were noted in early centuries, the inspection of slaughtering animals and marketing of meats were therefore, introduced both in ancient Athens and in Rome. Meat declared condemned by inspectors was used to throw into the river Timber. 

To build up a healthy nation sound and wholesome meat is essential and it plays an important role in keeping the human body in order by providing energy and vigour. But for wholesome meat production it is essential to provide adequately trained staff to improve slaughter hygiene and meat quality, reduce raw material losses, increase utilization of by-products, and thereby increases profitability and financial returns to livestock producers. Lack of appropriate slaughtering facilities and unsatisfactory slaughtering techniques may cause unnecessary losses in meat as well as in valuable by-products and may be a major constrain in increasing animal production. Animals are slaughtered in places which are frequently polluted with blood, intestinal contents and dirty effluents, and which are not protected against insects, rodents and dogs. Meat produced under such conditions will quickly deteriorate due to the bacterial load and could cause food poisoning. In the absence of inspection, meat from sick or parasite infested animals may well be a vector for spreading diseases affecting human beings as well as animals. Furthermore, meat quality is adversely affected by careless handling under unsanitary conditions in the meat market or shop. The common waste of slaughter houses are blood, stomach content, intestinal content, urine etc. These waste cause environmental pollution. If proper processing of waste is done the pollution can be reduced. Burning or burying of wastes leads to the total loss of by products. That is why waste processing and disposal is to be economical and environmentally acceptable. Bio-gas can be produced from the waste and many countries produced and used in various works. Now a day some countries like India has taken a legislation to allow extraction of nutritional ingredients from slaughterhouse waste, which will then sold in the market as protein supplements. On the contrary, the potential pollutants from those wastes, if not properly managed the major pollution problems associated with these wastes are surface and ground water contamination and surface air pollution caused by odors, dust, ammonia and H2S (CPCB,1992). Consequently manure management and other resources recovery from the slaughter house waste not only help to prevent environment pollution but also produce energy are becoming increasingly attractive.
There is no hygienic management of slaughter houses in Bangladesh. In Bangladesh slaughter animal gets very little priority from hygienic point of view and is done in an unhygienic way here and there and meat is prepared in dirty places allowing degradation of it`s quality. The main causes behind it is lack of well facilitated definite place for animal slaughter. In some cities and towns few slaughter houses are present, but in many cities it is totally absent. In Jessore city there is no any structured slaughter house. Butchers slaughter their animal in dwelling house & open ground and the wastes are not in well managed condition. The wastes are stored inside the house. These wastes are mainly streaming to the open surface water body and polluting the overall environment there. As a result, it is causing a huge suffering for the inhabitants of this area especially for the people living near to the slaughtering place. In these circumstances, establishment of organized small scale slaughter house is a must in order to save the environmental pollution. My work was carried out with the following objectives:








1. To investigate the management systems of slaughter houses or slaughtering places and meat selling centres.
2. To investigate what types of animal slaughtered in Jessore municipality.

3. To suggest the butchers for making them able to produce hygienic meat for human consumption.

CHAPTER-II

REVIEW OF LITERATURE
F. M.M. Hasan (2004) has done the work on management system of slaughterhouses and meat selling centres in Mymensingh, reported that the animals were slaughtered in dwelling house, road side, market place, open field etc.  The live weight of slaughtering cattle  and goat was 138 kg and 15 kg respectively. The dressing percentage of slaughtered cattle and goat were 50% and 40% respectively.
Hossain (2004) reported that most of the places in Bangladesh animals were slaughtered in unhygienic way. He found the live weight of slaughtering cattle was 137 kg. 

Rahman (2001) described the dressing percentage of live weight for bull 58 to 65, cows 55 to 60, sheep and goat 45 to 55 percent respectively.
Abedin et al. (2005), Moniruzzaman et al. (2002) and Das et al. (2001) reported that the dressing percentage of Black Bengal goat was 41.48 % to 43.73% .
Chowdhury and Faruque (2004) reported dressing percent of Black Bengal goat between 181 and 365 days of age was 46.4%. Amin et al. (2000) reported 42.44% for crossbred goat (Black Bengal X Jamnapari), Devendra and Owen (1983) and Verma et al. (2004) reported the value of 48.10- 52.15% for Indian pure breed goats.
M. N. Amin reported that the total quantity of waste produced from slaughter houses were 2888.45 tonnes/year in Khulna city corporation area of Bangladesh. The management of that volume of waste was found unsatisfactory by the most of the stakeholder groups due to fail of the conservation of public health and ecosystem of the local community. He recommended three separate designs of the conventional biomethanation plant and a potential biogas production model for slaughterhouse.  

Curved cattle corrals designed by Temple  Grandin were intended to reduce stress in animals being led to slaughter. In the later half of the 20th century the layout and design of most US slaughterhouses has been significantly influenced by the work of Temple Grandin. 
Grandin's primary objective was to reduce the stress and suffering of animals being led to slaughter. In particular she applied an intuitive understanding of animal psychology to design pens and corrals which funnel a herd of animals arriving at a slaughterhouse into a single file ready for slaughter. Her corrals employ long sweeping curves so that each animal is prevented from seeing what lies ahead and just concentrates on the hind quarters of the animal in front of it. 
Grandin now claims to have designed over 50% of the slaughterhouses in the United States as well as many other slaughterhouses around the world. 

The Government of India has notified the rules on 26th March, 2001 vide its notification number S.O.270 (E).  According to the Rule 3:“Animals not to be slaughtered except in recognised or licensed houses - (1) No person shall slaughter any animal within a municipal area except in a slaughter house recognised or licensed by the concerned authority empowered under the law for the time being in force to do so.”Further the Rules define the slaughterhouse and slaughter as under: "Slaughter house" means a slaughter house wherein 10 or more than 10 animals are slaughtered per day and is duly licensed or recognized under a Central, State or Provincial Act or any rules or regulations made there under.
In England the power to provide public slaughter-houses was given by the Public Health Act 1848 to the local authorities of cities and towns to which the Act was applied Regula- by Order; and later, was given to all urban sanitary authorities by section 169 of the Public Health Act 1875.
CHAPTER-III
MATERIALS AND METHODS
Location of the study area:








Slaughterhouses or slaughtering places and meat selling centers of different markets in and around of Jessore Municipality area were visited and data were collected from 12 different places.
Preparation of the interview schedule:






The interview schedule was prepared to fulfill the objectives of the study. The questions were set in the interview schedule chronologically, so that the butcher/respondent/sellers can provide information in a systematic manner.
Procedure of data collection:
The data were collected from 27th June to 26th 2010 August. Data were collected from selected slaughter houses and meat selling centers through personal interview and frequent visit. Desired report was established for each respondent, so any respondent failing to understand any question, care was taken to explain the situation. Four days were given in each places with 3 days interval.
Calculation of live weight

 Live weight can be estimated by Saffers formula (McNitt,1983). Shaeffer,s formula W= L×G2÷300 pounds, which is most useful for Zebu cattle within 5% accuracy. Where W=weight of the animal, L=Length from the point of shoulder to pin bone (inch) and G=Heart girth (inch). Then the live weight is converted into kilogram i.e. 1 pound=0.45359 kg.
But most of the cases the live weight of animals were estimated by the butcher`s through judging the animals and experiences.
Variables and their measurements:





Some characteristics of slaughter houses and meat selling centers were taken as the variables of the study. Those were condition of slaughter houses, management of waste, effect of environment, number of animals slaughtered per day, inspection and certification method, age and sex of the animals, live weight and carcass weight of the animals, sources of collecting animals for slaughter, slaughtering methods, bleeding and flaying, means of carcass transport, time required to sell meat, hygienic condition of selling centre, important sources of contamination of meats, opinion of the butchers etc.

















CHAPTER-IV

RESULTS AND DISCUSSION
Number of animals slaughtered per day and their age and sex


Number of animals slaughtered per day and their age and sex in each meat celling centres are presented in Table 1. A total of 120 animals was slaughtered per day in 12 slaughtering place in the study area. Out of 120 animals, 69 cattle, 51 goat and 1 buffalo were slaughtered. As regard species, cattle  was slaughtered highest number. Sex of the slaughtered animals was male 78, female 42 . Age of the slaughtered animals was calculated in the 12 slaughtering places, 65 animals were up to the age of two to three years, 40  animals were up to the age of four to five years, 15 animals having age of 6 years and above.

Table 1.Number of animals slaughtered and their age and sex.
	Name  of slaughterhouse or slaughtering place
	Name of selling

centre
	No of shops observed
	No of animals slaughtered per day
	Total no of animals slaughtered per day
	Sex of animals


	Age of animals

	
	
	
	Cattle
	Goat
	
	Male


	Female
	Less than two years
	Two to three years
	Four to Five years
	Six years and above

	
	
	
	
	
	
	
	
	Cattle
	Goat
	Cattle
	Goat
	Cattle
	Goat
	Cattle
	Goat

	Sangkorpur
	Railgate bazar
	5
	7
	4
	11
	7
	4
	-
	3
	3
	1
	4
	-
	-
	-

	Arifpur kill khana
	Chuadanga bus stand
	12
	8
	2
	10
	8
	2
	-
	2
	4
	-
	3
	-
	1
	-

	Rajarhat
	Rajarhat bazar
	7
	10
	3
	13
	8
	5
	-
	2
	2
	1
	5
	-
	3
	-

	Baspara piarimohon road
	Katherpul bazar
	14
	16
	5
	21
	14
	7
	-
	2
	6
	2
	8
	1
	2
	-

	Baspara pujar math
	Bajepara pujer math
	1
	-
	2
	2
	2
	-
	-
	-
	-
	2
	-
	-
	-
	-

	Ghop Beltala
	Daratana
	5
	4
	12
	16
	9
	7
	-
	4
	1
	6
	2
	2
	1
	-

	Pulerhat bazar
	Pullerhat bazar
	8
	5
	8
	13
	10
	3
	-
	3
	2
	5
	2
	-
	1
	-

	Baspara bihari colony
	Boro bazar
	12
	8
	12
	20
	14
	6
	-
	5
	2
	6
	3
	1
	3
	-

	Jelkhana road
	Tal tolar more
	3
	6
	-
	6
	4
	2
	-
	-
	2
	-
	4
	-
	-
	-

	Baspara Gurgullar more
	R.N. road
	2
	2
	-
	2
	2
	-
	-
	-
	1
	-
	1
	-
	-
	-

	Bablatala
	Bablatala        bazar
	3
	2
	3
	5
	4
	1
	-
	1
	-
	2
	1
	-
	1
	-

	Chachra
	Chachra bazar
	1
	1
	-
	1
	1
	-
	-
	-
	1
	-
	-
	-
	-
	-

	Total
	
	73
	69
	51
	120
	83
	37
	-
	22
	24
	25
	33
	4
	12
	-

	Average
	
	6
	6.27
	5.6
	10
	6.92
	4.11
	-
	2.75
	2.4
	3.13
	2.75
	1.33
	1.71
	-


The study showed that the cattle slaughtered is highest number than the goat. The cattle was slaughtered 57.5 % and the goat 42.5%.

Description of slaughterhouses or slaughtering places and collection of animals for slaughter


In and around the Jessore municipality there was no any organized slaughter house. The butcher`s slaughter the animals in their dwelling houses and open ground. They store the by-product such as stomach content and intestinal content inside their house and later sold as fish feed. Provision of light in most of the slaughter houses were adequate because the roof was absent. The drainage facilities of the slaughtering places were available in 7slaughtering places and  3 places the blood run into the pond and 2 places no drainage facilities.  Water supply was available in most of the slaughtering places. The tube-well was inside the slaughtering places. They use the tube-well water to drainage the blood. Out of 12 slaughtering places animals were slaughtered at the butcher`s home to produce meat in 6 places,1 places animals  were slaughtered in open ground and 1 place animals were slaughtered in road side beside the drain and 3 private places near the market and 1 was made by union parishad.






.

Table 2.Description of slaughterhouses or slaughtering places and collection of animals for slaughter.
	Name of  slaughterhouse or slaughtering place
	Types of slaughter house
	Space
	Animals collected from
	Mode of transportation
	Av. Distance from market to slaughterhouse or slaughtering place(km).

	
	
	Length
	Width
	
	Cattle
	Goat
	

	Sangkorpur
	Dwelling house
	10
	10
	Market
	Nosimon
	Roof of bus, Tempu
	20

	Arifpur kill khana
	Private
	30
	8
	Market
	Nosimon,Pick up van
	Nosimon
	35

	Rajarhat
	Union parishad
	25
	20
	Market
	Nosimon
	Roof of bus,  Tempu
	15

	Baspara piari mohon road
	Dwelling house
	14
	8
	Village and Market
	Nosimon
	Tempu
	25

	Baspara pujar math
	Road side
	-
	-
	Market
	-
	By walking, Tempu
	12

	Ghop  beltala
	Private
	25
	15
	Village and Market
	By walking, Nosimon
	Tempu
	30

	Pulerhat bazar
	Open ground
	-
	-
	Market
	Nosimon
	Van, Nosimon, Roof of bus
	22

	Baspara bihari colony
	Dwelling house
	15
	10
	Village and Market
	Pick up van , Nosimon
	Tempu, Van
	30

	Jelkhana road
	Dwelling house
	12
	8
	Market
	Nosimon
	Nosimon, Van
	15

	R.N. road
	Dwelling house
	-
	-
	Village
	By walking, Nosimon
	-
	12

	Bablatala 
	Dwelling   house
	15
	10
	Village and Market
	Nosimon
	Van, Tempu
	20

	Chachra
	Private
	8
	5
	Village
	By walking
	-
	2

	Average
	
	17
	10
	
	
	
	20


Activities in the slaughterhouses or slaughtering places and meat selling centers



In all slaughtering animals were slaughtered in Muslim method. Slaughtering method, bleeding, flaying, means of carcass transportation, time required to transport the carcass, time required to sell meat are presented in Table

Table 3.Activities in the slaughterhouses or slaughtering places and meat selling centres.

	Slaughterhouse or Slaughtering place
	Bleeding
	Flaying
	Means of carcass transportation from slaughterhouse or slaughtering place to selling centre
	Average time required for reaching carcass from slaughterhouse or slaughtering house to selling centre (min)
	Average time required to sell meat after receiving in selling centre



	
	
	Cattle
	Goat
	
	
	

	
	
	
	
	
	
	Cattle
	Goat

	Sangkorpur
	Drainage
	Concrete  floor
	Hanging
	Rickshaw, Van
	20
	7
	4

	Arifpur kill khana
	Drainage(pond)
	Concrete floor
	Hanging
	Rickshaw
	30
	6
	-

	Rajarhat
	Drainage(River)
	Concrete floor
	Hanging
	Hand, Head
	2
	8
	5

	Baspara piari mohon road
	Drainage
	Concrete floor
	Hanging
	Van
	30
	7
	4

	Baspara pujar math
	Drainage
	-
	Hanging
	-
	Sells in same place
	-
	5

	Ghop beltala
	Drainage
	Concrete floor
	Hanging
	Van, Rickshaw
	15
	9
	6

	Pulerhat bazar
	Ground
	Grasses on ground
	Grasses on ground
	Hand
	2
	8
	5

	Baspara bihari colony
	Drainage
	Concrete floor
	Hanging
	Van, Rickshaw
	15
	9
	6

	Jelkhana road
	Drainage
	Concrete floor
	Hanging
	Van, Rickshaw
	25
	7
	5

	R.N. road
	Ground
	Ground
	-
	Hand
	5
	7
	-

	Bablatala bazar
	Drainage
	Concrete floor
	Hanging
	Van,  Rickshaw
	20
	8
	4

	Chachra
	Drainage(pond)
	Concrete floor
	-
	Van
	15
	6
	-

	Average
	
	
	
	
	17
	7.5
	4.8


The average time required for reaching the carcasses from slaughtering place to selling centres was 17 minutes. The average time required for selling meat in the sell centres for cattle and goat were 7.5 hours and 4.8 hours respectively. The less required time for selling goat meat might be due to acceptability of chevon irrespective of religious faiths. 
Live weight carcass weight and price of meat 



The average live weight of slaughtered animals were 146 kg and 18 kg in case of cattle and goat. The total average carcass weight was found 90 kg in cattle and 8 kg in goat. From live weight and carcass weight of animals, calculated the proportion of carcass weight 53% in case of cattle and 42.5% in case of goat. Prices of meat was almost same in all selling centers. The price of cattle meat varies 5-10 taka and goat meat varies 10-15 taka among different selling centres. The average price of beef and chevon was 236 taka and 338 taka respectively.
Table 4.Live weight (kg), carcass weight(Kg) and price of meat(Tk.)per kilogram.
	Name of selling centre
	Average live weight
	Average carcass weight
	Dressing percentage (%)
	Average price of meat

	
	Cattle
	Goat
	Cattle
	Goat
	Cattle
	Goat
	Cattle
	Goat

	Rail gate bazar 
	150
	16
	79
	7.0
	53
	44
	240
	340

	Chuadanga bus stand
	137
	18
	71
	8.0
	52
	43
	240
	340

	Rajarhat bazar
	155
	15
	82
	7.0
	53
	43
	230
	335

	Katherpul bazar
	160
	19
	88
	8.0
	54
	42
	230
	330

	Baspara pujar math
	-
	18
	-
	7.5
	-
	42
	-
	340

	Daratana
	162
	22
	83
	9.5
	51
	43
	235
	340

	Pulerhat bazar
	158
	17
	85
	7.0
	54
	41
	240
	345

	Boro bazar

	165
	19
	89
	8.5
	54
	43
	240
	340

	Tal tolar more
	170
	20
	90
	8.4
	53
	42
	230
	330

	R.N. road
	180
	-
	100
	-
	55
	-
	240
	-

	Bablatala bazar
	160
	15
	83
	6.5
	52
	42
	235
	340

	Chachra bazar
	158
	-
	82
	-
	52
	-
	240
	-

	Total average
	146
	18
	90
	8
	53
	42.5
	236
	338


Rahman (2001) described the dressing percentage of live weight for bull 58 to 65, cows 55 to 65, calves 60 to 65, sheep and goat 45 to 55 percent respectively. Abedin et al.(2005) , Monirruzzaman et al.(2002) and Das et al. (2001) reported that the dressing percentage of goat was 41.48% to43.73%.The present study showed the dressing percentage of live weight for cattle 53% and goat 42.5%.This is probably due to the effect of management, rate of parasitic infestation, malnutrition etc.
Preslaughter care of animals

Out of 12 slaughtering places , more or less all slaughtering places were found applying the same preslaughter care of animals. In case of cattle they provide straw, wheat bran, water, green grass, oil cake etc. Some butchers used their cattle for feeding in open grass field. In case of goat they provide grass, tree leaves and water. Animals were put under starvation before 12 hours of slaughtering.





Hygienic condition of slaughterhouses and slaughtering places



Out of 12 slaughtering places, 9 had ventilation and sunlight facilities. Here the room has no roof and boundary was made by brick and bamboo. So, sunlight can pass. In 3 places slaughtering is done in open ground. Out of 12 slaughtering places 3 had inadequate drainage system and water supply. In all places the by- products were not kept or stored properly. Street dogs were seen around the slaughtering places also.











Inspection and certification methods in meat selling centres


There were no inspection and certification method in meat selling centres. No veterinarian or Municipal Inspector visits the market to observe meat quality in the study area. If they get any report such as rabid animal is slaughtered then they come to observe otherwise not come. Normally once or twice in a year Municipal Inspector came to the market to observe the butcher`s license apart from collecting tax from butcher`s at the rate of 350 taka per year. The validity of license is 1 year.







Sources of contamination of meat

The main sources of contamination of meats were found during bleeding, skinning and cutting. During handling  knives, cloths and hand of workers act as a source of contamination. The mud and feces which are adhere with skin of animal contaminate the meat during flaying. In the market knives, saws, sawdust, flies, and  dust of road also contaminate the meat.






Butchers opinion
There is no organized slaughter house in that area. Due to lack of capital sometimes they cannot buy animal. Some butchers take money from others at high interest. They don`t have institutional training. They have learned by seeing. Meat price is not always constant, sometimes fluctuates. Sometimes price of animal is high in relation to the price of meat.
Environmental pollution








Out of 12 slaughtering places 6 were in dwelling houses which were in residential area. 3 places were in near the market and in other places animals were slaughtered in open field, road side, beside the drain, pond, river etc. The by-product and waste were  not disposed properly which creates serious public health hazard 

by polluting environment  such as air and water pollution .

CHAPTER-V

CONCLUSION
Organized scientific small scale slaughter house should be established for better management of meat. The slaughter house should be out of residential area.
The waste of slaughter house creates serious public health hazard by polluting environment and facilitating growth and spread of micro-organisms of different diseases. In a hygienic slaughter houses there will be suitable structures and systems to collect, store &dispose of the animal wastes with least possible environmental hazard. On the other hand, in the area where ideal slaughter house will be present, the controlling authority will not allow to slaughter animals outside the slaughter house.
Establishment of the resource recovery and zero waste management technology of slaughter house waste alike other developed countries of the world could help a lot to overcome this situation. The slaughter house waste could be used for biogas production and the sludge comes after gas production could be used as fertilizer after aeration. Necessary training on sanitation, effect of environmental pollution, importance of by-products etc should be realized by the concerned person .Government slaughtering act should be strictly implemented. Thus way environmental pollution due to animal slaughter will be minimized to a great extent.

CHAPTER-VI
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APPENDIX
Types of slaughterhouses or slaughtering places, drainage facilities, by-product storing conditions are showing in the photo galleries.
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QUESTIONNAIRE
Sl No.









Date:
1. Name of slaughterhouse or slaughtering place:…………………………………

2. Name of selling centre:……………………………...No of shop:………………….

3. No .of animal slaughtered:…………………………………………………………..

4. Description of slaughtered animal:






a) Species………………………………….b) Age…………………………………...

c) Sex…………………………………….d) Live weight…….………………….…….

d) Carcass weight…………………………e) Dressing percentage…………….……

5. Description of slaughter house …………….






a) Types of slaughter house……..






b) Space (length& width)………






c) Ventilation system………..






d) Types of floor…………..







e) Drainage system………...






6. From where the animal is collected: Village/Market………


7. Mode of transportation of animal: By walking/Tempu/Bus/Pick up van…………
8. How many distance from market to slaughter house……..


9. Means of carcass transportation from slaughter house to selling centre………

10. How many times required for reaching the carcass from slaughter house to selling centre……
11. How many times required to sell meat after receiving in selling centre…

12. What is the price of meat: Cattle…………..Goat………
13. Butchers opinion…………………….
14. Sources of contamination of meat………..




15. Hygienic condition of slaughterhouse………..




16. Environmental pollution way…………………
Rajarhat slaughterhouse





Blood drainage system of Rajarhat slaughterhouse





By-product storing condition of Rajarhat slaughterhouse





Slaughtering and blood drainage system of chachra





Slaughterhouse of  Baspara Piarimohon road





By-product storing condition of Baspara Piarimohon road slaughterhouse





Slaughtering and drainage condition of Sangkorpur slaughterhouse





By-product storing condition in Sangkorpur slaughterhouse





Slaughtering place and drainage system of Beltala





Slaughtering and drainage system of Baspara pujar math





Slaughtering place and slaughtering and drainage system in Pulerhat bazar





Arabpur slaughterhouse





Drainage system of blood in Arabpur slaughterhouse
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