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ABSTRACT

The study was undertaken to observe the chemical composition as well as quantifying the amount of dead chicken carcass and poultry offal that comes from Chittagong Veterinary and Animal Sciences University and Jhautola Bazar respectively from 16th February to 16th May 2016.  Samples were collected from the study areas. Chemical analyses of the samples were carried out in triplicate for moisture, dry matter (DM), crude protein (CP), crude fiber (CF), nitrogen free extracts (NFE), ether extracts (EE) and total ash in the animal nutrition laboratory, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh and quantified during collection and after dressing. Results indicated that, all samples had substantial amount of proximate components that might have been used as alternative feed resource for animal feed. ME content in pure chicken intestine was 4687.73±60.01 Kcal/kg, Chicken intestine with skin 5107.73±26.82 Kcal/kg, Chicken meal 2996.93±73.44 Kcal/kg and Fish scale 2477.83±73.74 Kcal/kg. Crude protein content in pure chicken intestine was 47.69±0.25 g/100g, Chicken intestine with skin 41.21±0.76 g/100g, Chicken meal 65.67±0.72 g/100g and Fish scale 61.87±0.96 g/100g. Fat content in pure chicken intestine was 38.25±0.79 g/100g, Chicken intestine with skin 47.12±0.15 g/100g, Chicken meal 2.4±0.1 g/100g and Fish scale 4.7±0.26 g/100g. Quantification of the poultry waste shows that there were 29.37 kg usable meat and approximately 1484 kg poultry offal found at CVASU. It could therefore, be inferred that, these poultry wastes might be used as an alternative feed resource for different animals in scarcity of traditional feeds if available at cheaper price.
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CHAPTER – I
INTRODUCTION

According to FAO (2014) there is 2.2 ×1010 poultry in Bangladesh. Farming systems produce a significant quantity of mortalities that need to be disposed safely. In developing countries approximately 80 percent of the population lives in rural areas (Kumar et al., 1989). The majority of animals are being slaughtered and processed locally or in tiny slaughter grits. The offal requires a technology for the processing and the proper utilization. Most of the fat and soft tissues are used for eating purposes in developing countries. This reduces the quantity of offal with 10-15% of the live weight killed. In developing countries the occurrence of natural death of livestock is relatively more due to a combination of inadequate on feeding practices, lack of knowledge of management needs and poor allocation of vaccines (Ali et al., 2012). And high number of mortality rather leads to hygienic problems than to environmental hazards as dead animals are mostly scattered over huge open areas (Verheijen et al., 1996). 

According to Gerber et al., 2007 the dead poultry should be disposed off or to utilize properly in order to prevent environment pollution as well as healthy environment for the neighborhood. Several problems can arise if dead poultry are disposed of improperly, that include: 
· Diseases can be spread to people and animals. 
· Carcass fluids can leach into and pollute groundwater (wells). 
· Bacteria and viruses can be transmitted to surface water (creeks, ponds, lakes or rivers). 
· Obnoxious gases and odors can be emitted to the atmosphere. 
· The carcasses can catch the attention of rodents and scavengers and provide a breeding   habitat for flies and other insects.
· The sight or smell of dead animals may upset neighbors. 

Scavenging animal such as road dogs who are mainly the prime eater of dead poultry which are scattered here and there due to inappropriate disposal has adverse effect on their endocrine systems. The excretion of hormones from poultry has been cited as a possible cause of endocrine disturbance in wildlife (University of Maryland, 2006). The microorganisms found in animal wastes, like Cryptosporidium, can also create significant public health threats. As an example, in 1993 after a severe rainstorm, Milwaukee's drinking water supply caused 100 deaths and sickened 430,000 people due to an outbreak of cryptosporidium (EPA, 2015). 

Scavenging animal such as road dogs who are mainly the prime eater of dead poultry usually suffer for endocrine systems. The excretion of hormones from poultry has been cited as a possible cause of endocrine disturbance in wildlife (University of Maryland, 2006). The microorganisms found in animal wastes, like Cryptosporidium, can also create significant public health threats. As an example, in 1993 after a severe rainstorm, Milwaukee's drinking water supply caused 100 deaths and sickened 430,000 people due to an outbreak of cryptosporidium (EPA, 2015). 
Considering the above fact the current study was undertaken with the following objectives: 
· To quantify the amount of poultry waste that is produce in CVASU and Jhautola Bazar. 
· To identify the chemical composition of the collected poultry waste.
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CHAPTER – II
MATERIALS AND METHODS

[bookmark: _Toc436783080]2.1 Study area and period

The study was undertaken for a period of 4 months from February 2015 to May 2015 at in the Chittagong Veterinary and Animal Sciences University and Jhautola bazar, Chittagong, Bangladesh. The study samples were collected from, Jhautola bazar of Chittagong Metropolitan Area. The reason for choosing Jhautola Bazar, it’s a renowned bazaar in Chittagong and every type’s of meat sold there and slaughter done besides the bazaar and Chittagong Veterinary and Animals Sciences University has one of the best veterinary hospitals along with skilled practitioners. Daily lots of dead poultry came here to diagnose diseases. These large number of dead poultry meat were prime sample for my study. 
[bookmark: _Toc436783081]2.2 Experimental Plan	

· The total experiment was divided three stages: 
· Collection of poultry waste from preferred site.
· Analyzed the proximate component of collected sample.
[bookmark: _Toc436783082]2.3 Collection of sample

Samples were collected by using simple random sampling technique. Samples were taken as pure chicken intestine, chicken intestine with skin, fish scale, dead poultry meat. Approximately 200 grams of each sample were collected. Samples were wrapped up by polythene bag and preserved in the laboratory for chemical analysis.
[bookmark: _Toc436783083]2.4 Preparation of sample

Samples were subjected to grinder to make it homogenous powder. Later on, it was mixed properly and exposed to shade to cool down for sampling. Individual samples were identified by marker and subjected to chemical analyses.
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	a. Collection basket
	b. Collection of daily dead poultry
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	c. Weighing of dead poultry
	d. Dressing dead carcass
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	e. Separation of pure meat
	f. Grinding of meat
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Figure 1: Total process of collection of dead poultry to grounded dried meat
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Figure 2: Collection of data and sample from Jhaotola Bazar

2.5 Analysis of sample

Chemical analyses of the samples were carried out in triplicate for moisture, DM, CP, CF, NFE, EE and ash in the animal nutrition laboratory and PRTC laboratory in Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh as per AOAC (1994).
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	a. Taking sample
	b. Estimation of Crude protein

	   [image: ]
	  [image: ]

	b. Crude protein  estimation
	c. Crude protein estimation
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	d. Crude fiber estimation
	e. Ether extract estimation
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Figure 3: Proximate estimation of different nutrients

[bookmark: _Toc436783085]2.6 Calculation of ME

Metabolizable energy (ME) was calculated separately for different samples. Calculation was performed by using the mathematical formula as per Lodhi et al., 1976.
ME kcal/kg = 32·95 (% crude protein + % ether extract × 2·25 + % available carbohydrate) –
                       29·20.
[bookmark: _Toc436783086]2.7 Statistical analysis
[bookmark: _Toc436783087]
Data related to chemical composition of unconventional feeds were compiled by using Microsoft Excel 2007. Chi-square (χ²) test was performed to analyze the data by using SPSS 16.0. Statistical significance was accepted at 5 % level (P<0.05).




CHAPTER – III
RESULTS AND DISCUSSION

Chemical composition of these unconventional feeds particularly, moisture, dry matter (DM), crude protein (CP), crude fiber (CF), nitrogen free extract (NFE), ether extract (EE) and total ash contents in different samples have been presented in Table.
[bookmark: _Toc436788312]Table 1: Chemical composition (%) of identified samples
	Sample
	ME*
(Kcal/kg)
	DM
(%)
	CP
(Mean±SE)
(%)
	CF
(Mean±SE)
(%)
	EE
(Mean±SE)
(%)
	NFE
(Mean±SE)
(%)
	Ash
(Mean±SE)
(%)

	Pure chicken intestine
	4687.73±60.01
	80.5
	47.69±0.25
	0.32±0.02
	38.25±0.79
	9.47±0.68
	4.28±0.08

	Chicken intestine with skin
	5107.73±26.82
	84.2
	41.21±0.76
	0.54±0.01
	47.12±0.15
	8.67±0.56
	2.45±0.11

	Chicken meal
	2996.93±73.44
	35
	65.67±0.72
	2.6±0.06
	2.4±0.1
	20.77±0.84
	8.57±0.03

	Fish scale
	2477.83±73.74
	48
	61.87±0.96
	0.38±0.04
	4.7±0.26
	3.64±0.69
	29.34±0.05



MEMetabolizable energy ; DMDry matter; CPCrude protein, CFCrude fibre, NFENitrogen free extract, EEEther extract;    *ME was determined by  Lodhi et al., 1976.

In present study the chemical composition of selected ingredients were done to evaluate the comparative nutritional. 
[bookmark: _Toc424126091][bookmark: _Toc436783088]3.1 Chicken intestine and chicken intestine with skin

[bookmark: _Toc424126092][bookmark: _Toc436783089]In present study chicken intestine contain 4687.7 Kcal/kg ME, 47.69±0.25% CP, 0.32±0.02% CF, 38.25±0.79% EE, 4.28±0.08% Ash and chicken intestine with skin contain 5107.7 Kcal/kg ME, 41.21±0.76% CP, 0.54±0.01% CF, 47.12±0.15% EE, 2.45±0.11% Ash (Table-1). The result is a bit differed with other investigators 70.0±0.001% CP, 7.640±0.002% EE, 0.210±0.001% CF, 4.330±0.001% Ash, 529.8±0.01 Kcal/100g ME (Giri et al., 2010; Tabinda et al., 2012) but very close with  poultry by product meal which was made of chicken intestine 57.75% CP, 28.93%, 11.54% Ash and 1.26% CF (Sevgili et al., 2004).
3.2 Chicken meal

In present study chicken meal contain 2996.9 Kcal/kg ME, 65.67±0.72% CP, 2.6 ± 0.06% CF, 2.4±0.1% EE, 8.57±0.03% Ash (Table-1) in which protein percentage is similar to Aldrich et al., 2007 who mentioned chicken meal is ground up chicken meat that has been carefully dried  and protein content is 65%. Similar type result also found in the study of Robert et al., 2014 , they observed  chicken meal with skin contains 60% CP, 8% EE, 20% Ash, A Study of Rawles et al., 2011  showed turkey meal also have almost same nutrient value as 66.6% CP, 1.3% CF, 11.1% EE and 8.6% Ash. Considering the above information chicken meal might be use as a good source of protein for dog food.
[bookmark: _Toc437020989]3.3 Fish Scale 

The term fish meal means a product obtained by drying and grinding or otherwise treating fish or fish waste to which no other matter has been added. The current study investigated the nutritional quality of fish scale. The chemical composition of fish scale  that found in present study were  61.87±0.96% CP, 0.38±0.04 % CF, 4.7±0.26% EE, 29.34±0.05% Ash (Table-1). The CP and CF contents of fish scale estimated under this study are almost similar with the findings of Moghaddan et al., 2007 with a slight deviation of the value of the EE and Ash content. In another study by Khan et al., 2012, the chemical analysis of fish meal samples revealed that average gross energy, fat, dry matter, crude protein, fiber and ash contents were 4,417 cal/g, 21.88%, 91.03%, 55.79%, 7.26% and 20.75%, respectively and the range of the value of gross energy, fat, dry matter contents, protein, fiber contents, ash, and phosphorous varied from 4,118 to 4,883 cal/g, 9.9 to 29.52%, 88.43 to 93.29%, 37.49 to 66.57%, 2.23 to 12.67%, 12.74 to 28.22% and 0.1 to 1.0%, respectively. Protein contain of fish scale estimated in present study had almost same with other literatures. So it can be use as protein source in other animal food. But lack availability and difficulty during washing, we didn’t choose fish scale as a viable source for our study.

[bookmark: _Toc436783090]3.3 Quantification of available chicken meal (dead bird) of CVASU

The production of dead chicken and quantification are presented in Table 2 and 3.
[bookmark: _Toc423876127][bookmark: _Toc436788313]
Table 2: Production of dead chicken (Kg/day) in Pathology and Pharmacology lab of CVASU
	Week
	Raw chicken (Mean±SE)
	Usable meat from the dead chicken (Mean±SE)

	Week 1
	2.46 ± 0.68
	1.4± 0.39

	Week 2
	2.09±0.35
	1.21±0.27

	Week 3
	2.61 ± 0.48
	1.49 ±0.26

	Week 4
	3.80 ± 1.2
	2.1 ± 0.64

	Week 5
	2.16±0.85
	1.39±0.59




Here usable meat refers those portions of meat that were kept for using as a protein source in dog biscuits. 

[bookmark: _Toc423876128][bookmark: _Toc436788314]Table 3: Quantification of collected and usable meat in a period of 5 weeks
	Total collection (kg)
	Usable meat (kg)

	51.18
	29.37



A five week collection period was considered to collect dead chicken from Department of Pathology & Parasitology and Department of Physiology, Biochemistry & Pharmacology, CVASU. A total of  51.18 kg dead chickens were collected and after dressing 29.37 kg usable meat were obtained with a dressing percentage of 57.38% (Table-2). Weekly collection was ranges from 2.09±0.35 kg to 3.80±1.2 kg dead chickens (Table-3). All the collected usable meat was used for the research purpose i.e. formulation of dog biscuit.
[bookmark: _Toc436783091]3.4 Quantification of poultry offal in Jhautola Bazar

Consecutive three days survey was done in the same shops to collect the data about their daily total amount poultry sell. 

[bookmark: _Toc436788315]Table 4: Sell of daily amount of poultry in Jhautola bazar 
	Day
	S:1
	S:2
	S:3
	S:4
	S:5
	S:6
	S:7
	S:8
	S:9
	S:10
	S:11
	S:12

	1
	175
	220
	87
	63
	156
	133
	141
	72
	39
	44
	57
	31

	2
	168
	213
	78
	74
	150
	153
	144
	77
	44
	46
	65
	42

	3
	177
	225
	96
	55
	168
	141
	135
	69
	41
	38
	62
	37

	Avg.
	173.3
±
2.7
	219.3
±
3.4
	87
±
5.1
	64
±
5.4
	158
±
5.9
	142.3
±
5.8
	140
±
2.6
	72.6
± 
2.3
	41.33
±
1.4
	42.66
±
2.4
	61.33
±
2.33
	36.66
±
3.2


(S : Shop and amount was kg/day)

[bookmark: _Toc436788316] Table 5: Quantification of total sell of poultry in 3 days
	Total collection (kg)
	Usable (kg)

	3716
	1484 (approx.)



[bookmark: _Toc436783092]According to Benhura et al., 2010 Slaughter yields of the chicken carcasses obtained ranged from 64.1 to 74.3%  and  Kokoszyński et al., 2008 slaughter yields of carcasses ranging from 73.3 to 74.5%. Considering 40% offal percentage 1484 kg (table-5) offal produce in 3 days. This huge amount of offal can be used as alternative source of protein and fat in different animal feed.












CHAPTER – IV
CONCLUSION

Poultry industry is now a booming industry in Bangladesh. Due to high mortality poor farmers are facing huge trouble to become sustainable in this business. If proper utilization of dead carcass as well as chicken offal can be assured this will not only minimize the loss but also help in crisis periods.

From the above data it is clear that dead carcass and offal both are good source of protein and this protein source can be used as a sole source of protein in different animal feed to minimize the feed cost and also good income source for the farmer if proper hygienic measure is mitigated.
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CASE STUDY

Results of proximate analysis of available by-products indicated that all samples had substantial amount of proximate components that might have been used as alternative feed resource for animal feed. ME content in pure chicken intestine was 4687.73±60.01 Kcal/kg, chicken intestine with skin 5107.73±26.82 Kcal/kg, chicken meal 2996.93±73.44 Kcal/kg and fish scale 2477.83±73.74 Kcal/kg. Crude protein content in pure chicken intestine was 47.69±0.25 g/100g, chicken intestine with skin 41.21±0.76 g/100g, chicken meal 65.67±0.72 g/100g and fish scale 61.87±0.96 g/100g. Fat content in pure chicken intestine was 38.25±0.79 g/100g, chicken intestine with skin 47.12±0.15 g/100g, chicken meal 2.4±0.1 g/100g and fish scale 4.7±0.26 g/100g. Between these samples chicken meal looked promising source of ME and protein with minimum fat percentage. A case study was performed with 9 puppies of 2-4 months age having average body weight of 5-7 kg available at CVASU premises. In that case chicken meal was used as a key protein source in dog biscuits. Result of that research was satisfactory. Growth rate and metabolic profile test comparing between foreign dog food and newly formulated biscuits were almost same. Hence, it can be suggested that the chicken meal may be used as a source of protein to prepare least cost dog biscuits.

	[image: ]
	[image: WP_20150323_16_53_43_Pro.jpg]

	[image: F:\THESIS\Thesis picture\trail on dogs\WP_20150323_16_59_58_Pro.jpg]
	[image: F:\THESIS\Thesis picture\trail on dogs\IMG_6166.JPG]


[bookmark: _Toc437021001]Figure 3 : Experimental feeding of newly formulated biscuits
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