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The study was conducted to investigate the performance of different organic and
inorganic dietary calcium from halal sources in Malaysian village chicken layers diet
and utilization of dehydrated food waste (DFW) as an economical alternative feed
supplement in Malaysian village chicken layers for better egg production and quality.
One hundred and twenty (120) Malaysian Village chickens (Arabian strain) at the
age of 50 weeks old were randomly assigned to four dietary feed treatments with
different calcium and energy sources. Commercial layers feed was used as control
diet (T,). Formulated layer feed ingredients + DFW + Bone meal as a source of
dietary calcium (T,). Formulated layer feed ingredients + DFW + Eggshell powder
as a source of dietary calcium (T3). Formulated layer feed ingredients + DFW +
Limestone as a source of dietary calcium (T,). Each treatment was replicated 3 times
with 10 birds per replicate. Restaurant food leftover (mainly rice) was locally
sourced from 15 different halal restaurant within Universiti Putra Malaysia (UPM)
and processed to dehydrated food waste (DFW) and used as energy sources in T, T3,
and T,. Raw tibia bovine bone from Malaysian Brakmas breed of cattle was source
from meat processing plant of the Department of Animal Science, UPM and
processed to bone meal as source of organic dicalcium phosphate (DCP) (Ca + PQO,)
in T,. Eggshell waste was source from hatcheries of poultry research unit of Ladang
two, UPM and processed to eggshell powder for organic source of CaCOs (calcium
carbonate) in Ts. Limestone powder was purchased from animal feeds supplier
(Animal feed vendor) and used as inorganic mineral source of calcium carbonate
(CaCOs3). The feeding period lasted for 7 weeks in which feed were measured every
day and the leftover also measured the following morning (24 hours) for daily feed
intake. Clean and fresh water was given ad libitum every morning. The effects of
different dietary calcium sources and DFW on production and egg quality traits (feed
intake, body weight gain, egg production, feed conversion ratio, egg weight, egg
height, egg width, egg volume, eggshell weight, eggshell thickness, eggshell
percentages, albumen weight, albumen height, albumen percentage, yolk weight,
yolk percentage, yolk colour, egg grade and haugh units) were evaluated. All data
obtained in 3, 5" and 7" weeks on egg quality traits were subjected to one way
ANOVA, except that of egg production where all data’s for the 7 weeks were used.



Statistical test was performed and means comparism between performance of
experimental dietary feed treatments on production and egg quality were done using
Duncan multiple range test at P< 0.05. The results indicated that, treatments had
statistical (P<0.05) significant effects on egg quality traits, except in feed intake,
body weight gained, FCR and weekly rate of lay. The result showed that, T, was
highly utilized for production of eggs with superior qualities on egg weight (49.719),
egg height (53.13mm), egg width (41.40mm), egg volume (47.67ml), eggshell
weight (5.67g), eggshell thickness (0.34mm), albumen weight (26.70g), albumen
height (3.63mm) yolk weight (16.77g), yolk percentage (33.90%), and yolk colour
(4.25 points) over other dietary feed treatments. Based on the outcome of this result,
it can be concluded that, organic DCP from bovine bone meal and DFW from
restaurant leftover are promising poultry feedstuff for better nutrition, production of
quality eggs and provision of halal feed ingredients for poultry production. Also, the
result proves the hypothesis that absorption of calcium from organic source is better
than absorption from inorganic sources. Therefore, organic DCP from bovine bone
meal and DFW can be offered to small-scale farmers as an economical substitute to
conventional feedstuff and halal poultry feed ingredients which may help to
contribute effectively on production of quality eggs that will provide adequate
protein to population from village chicken layers.
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Kajian ini dijalankan untuk mengkaji prestasi kalsium diet organik dan bukan
organik yang berbeza daripada sumber halal bagi diet di petempatan ayam penelur
dan penggunaan sisa makanan dehidrat (DFW) sebagai suplemen makanan alternatif
yang ekonomikal di petempatan ayam penelur di Malaysia bagi pengeluaran ayam
telur yang lebih baik dan berkualiti. Sebanyak seratus dua puluh (120) ayam penelur
di petempatan Malaysia (baka Arab) berusia 50 minggu telah dipilih secara rawak
bagi empat rawatan makanan diet dengan sumber kalsium dan tenaga yang berbeza.
Makanan ayam penelur komersial telah digunakan sebagai diet kawalan (T,). Bahan
makanan ayam penelur yang diformulasi + DFW + Hidangan tulang sebagai sumber
kalsium diet (T). Bahan makanan ayam penelur yang diformulasi +DFW + Serbuk
kulit telur sebagai sumber kalsium diet (T3). Bahan makanan ayam penelur yang
diformulasi + DFW + Batu kapur sebagai sumber kalsium diet (T,). Setiap rawatan
diulang sebanyak tiga kali dengan sepuluh unggas bagi setiap pusingan. Sisa
makanan restoran (terutamanya nasi) telah diperoleh dari sumber tempatan dari 15
restoran halal yang berbeza dalam lingkungan Universiti Putra Malaysia dan diproses
menjadi sisa makanan dehidrat (DFW) dan digunakan sebagai sumber tenaga bagi
T,, T3, dan T, Tulang bovin tibia mentah dari baka kacukan lembu Brakmas
Malaysia merupakan sumber dari kilang pemprosesan daging, Jabatan Sains
Haiwan, UPM dan diproses menjadi hidangan tulang sebagai sumber dichasium
fosfat organik (DCP) (Ca + PO,) dalam T,. Sisa kulit telur merupakan sumber dari
unit penyelidikan penetasan poltri, Ladang Dua, UPM dan diproses menjadi serbuk
kulit telur bagi sumber organik bagi CaCO3 (kalsium karbonat) dalam Ts. Serbuk
batu kapur diperoleh daripada pembekal makanan haiwan (vendor makanan haiwan)
dan digunakan sebagai sumber mineral bukan organik kalsium karbonat (CaCOs3).
Tempoh beri makan berakhir selama 7 minggu dan makanan disukat setiap hari,
manakala lebihan makanan juga disukat pada pagi berikutnya (24 jam) bagi setiap
pengambilan makanan. Air Segar dan bersih diberikan secara ad libitume setiap pagi.
Kesan sumber kalsium diet yang berbeza dan DFW ke atas pengeluaran dan ciri
kualiti telur (pengambilan makanan, penambahan berat badan, pengeluran telur,
nisbah penukaran makanan, berat telur, ketinggian telur, kelebaran telur, isi padu



telur, berat kulit telur, ketebalan kulit telur, peratusan kulit telur, berat albumen,
ketinggian albumen, peratusan albumen, berat kuning telur, peratusan kuning telur,
warna kuning telur, gred telur, dan unit haugh) telah diukur. Semua data yang
diperoleh dalam minggu ketiga, kelima dan ketujuh ke atas ciri kualiti telur telah
diolah mengikut ANOVA sehala, kecuali bagi pengeluaran telur, iaitu semua data
untuk 7 minggu telah digunakan. Ujian statistik telah dijalankan dan min
perbandingan antara prestasi rawatan makanan diet eksperimental ke atas
pengeluaran dan kualiti telur menggunakan ujian julat berganda Duncan pada P<
0.05. Hasil kajian menunjukkan bahawa rawatan mempunyai kesan statistik yang
signifikan ke atas ciri kualiti telur, kecuali dalam pengambilan makanan,
penambahan berat badan , FCR dan kadar bertelur mingguan. Dapatan juga
menunjukkan bahawa T, merupakan campuran paling tinggi digunakan bagi
pengeluaran telur dengan kualiti yang superior ke atas berat telur (49.71g),ketinggian
telur (53.13mm),kelebaran telur (41.40mm),isi padu telur (47.67ml),berat kulit
telur(5.67g),ketebalan kulit telur( 0.34mm),berat albumen (26.70g),ketinggian
albumen ( 3.63mm),berat kuning telur (16.77g),peratusan kuning telur(33.90%) dan
warna kuning telur(4.25 mata) berbanding dengan rawatan makanan diet yang lain.
Berdasarkan dapatan kajian ini, dapatlah dibuat kesimpulan bahawa DCP organik
dari hidangan tulang bovin dan DFW dari sisa lebihan makanan restoran merupakan
bahan makanan ternakan yang berpotensi bagi nutrisi yang lebih baik, pengeluaran
kualiti telur, dan bekalan bahan makanan halal bagi pengeluaran poltri. Di samping
itu, dapatan kajian ini juga membuktikan hipotesis bahawa penyerapan kalsium dari
bahan sumber organik adalah lebih baik daripada sumber bukan organik. Oleh sebab
itu, DCP organik dari hidangan tulang bovin dan DFW harus ditawarkan kepada
penternak skala kecil sebagai gantian yang ekonomikal berbanding dengan bahan
makanan ternakan konvensional dan bahan makanan poltri halal yang dapat
menyumbang secara efektif ke atas pengeluaran telur yang berkualiti yang akan
memberikan protein secukupnya untuk populasi dari petempatan ayam penelur.
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CHAPTER 1

INTRODUCTION

1.1 Background

Rapid increase in human population all over the world and awareness on religious
obligation from Muslims across the globe, creates tremendous challenges on demand
of animal products (meat and eggs) for the supply of adequate protein as well as halal
food products for quality nutrition and halal food security (FAO, 2006; Vloreen, et
al.,2012). Global shortages in animal products for the supply of animal protein have
long been started since early 40s when animal products were in limited supply due to
the effect of World War Il (FAO, 2010). Since then, researchers in the field of
animal production as well as nutritionist were making effort to bridge the gap with
the alternative sources that will contribute solely in supply of adequate animal
products to meet up with the protein requirements of the population worldwide
(Bartussek, 1999). This led to rapid evolution in livestock production with more
emphasis in poultry production (FAO, 2006). Presently, the world poultry products
economy, have gone far in global livestock production with the aims of meeting the
demand and supply of the produce to the growing population worldwide
(Sulistiyanto, et al., 1999). Poultry stands to be one of the major source of protein to
the entire population across the globe (Zaman, et al., 2004), and in these days, eggs
from poultry are considered to be perfect or standard source of protein worldwide
(Annie and Francine, 1997).

However, in an effort to increase the productivity of poultry products for the demand
and supply of protein, including halal products, researcher’s attentions are Nnow
attracted to specialty markets for village chicken breeds for their stress tolerance,
disease resistant and easy management, but the major problem in village chicken
rearing, is the issue of low productivity, associated with poor available nutrition as a
consequence of lack of adequate supplementary feed (Islam and Jabbar, 2003).
Therefore, in order to allow local village chickens to contribute effectively to the
improvement of food security as well as provision of halal food products, it becomes
necessary to increase their productivity by reducing the use of conventional feed
ingredients for their high cost and affordability in poultry feeds formulation (Sonaiya
and Swan, 2004).

Meanwhile, animal nutritionist and feed formulators from poultry feed industries are
working hard to come up with means by which they can reduce or wipe out
dependency on those expensive conventional poultry feed ingredients with more
emphasis on energy and minerals feed ingredients sources which has for long been
taken for granted. In this direction, researchers began to understand that utilization of
cheap and locally available non-conventional feed resources, such as restaurant food
waste or left over from restaurant (Hossein and Dahlan, 2015) and animal products
and by-products that are not directly utilized as human food appears to be the most
practical and economic approach in substituting conventional feed ingredients for

1



both energy and minerals sources in poultry feed formulation (Reddy, 2005).
According to Westendorf, (2000) restaurant food waste or leftover food is an
available, nutritional and cost effective resource which could be used as a possible
economical alternative source to supplement nutrient intake for animals.

Official publications and bulletins from USDA-APHIS confirmed that using
restaurant food waste as energy feeds ingredient source in poultry feeds formulation
has great nutritional and economic potentialities that assist farmers in increasing their
production at lower cost. In an earlier study Kim, (1995) reported that dried leftover
food waste could be used as a supplemental feed or energy feed ingredient for
poultry. Bao, et al., (2007) stated that dried food waste has the nutritional values of
approximately 20 - 28% crude protein (CP), 2 - 4% crude fiber (CF), 6 - 12% crude
ash and 10 - 14% crude fat (EE): Hoshii and Yoshida, (1981) and Lipstein, (1985)
also suggested that dried leftover food has such nutritive values that could be used as
feed ingredient for the production of broiler and laying hens. The dried leftover food
could save production costs of commercial feed by substituting up to 25% when used
(Sehgal and Simmi, 1993).

Despite the fact that dehydrated or dried food waste plays a vital role in supply of
energy and other nutrients in poultry feeds, it also contributed in minerals
supplements significantly in poultry nutrition. This is made largely by adding
qualitative nutritional values to the feed and plays an important role in animal
especially birds under laying condition (Dieck, et al., 2003), for production of quality
eggs (Ito, et al., 2006). With the advance in poultry feed production nowadays,
different research findings indicated that organic form of mineral sources has the
potentials of improving poultry production due to their organic complexity in nature,
effectiveness and bioavailability than inorganic form. Organic form of minerals are
associated with protein/peptide/amino acids higher than inorganic minerals
(Swiatkiewicz, et al., 2014). They tend to be more than twice as bioavailability than
inorganic minerals and do not interact with antagonist unlike inorganic sources (Sims
and Garrett, 2010). Their greater bioavailability enhances their value to livestock
nutritionists and producers (Abdallah, et al., 2009). They are also more easily
absorbed and are effectively utilized in compared to inorganic forms, because of their
role in many function (Richards, et al., 2010). In addition, they plays a significant
roles in wide varieties of biological functions within the animal body (Elaroussi, et
al., 1994).

However, it was discover from different research findings that performance and
effect of organic minerals particularly organic calcium in laying birds, tend to be
more effective in enhancement of eggshell quality traits than inorganic form (Siske,
et al., 2000 and Maciel, et al., 2010), and eggshell quality is the most important and
considerable issue in production of poultry as high defective eggshell lead to increase
in market loss in poultry industries worldwide (Lavelin, et al., 2000). The main
concern of farmers in relation to egg quality is the eggshell strength. The problems of
eggshell quality in laying birds can only be overcome with the used of organic form
of calcium in layers feed (Roland, 1988; Ito, et al., 2006). The requirement of
calcium to enhance shell quality is highly needed in poultry diet than any other



minerals (Klasing, 1998). This is because higher than 70% of the mineral content in
the animal’s body were constituted by calcium (Singh and Panda, 1996) and it plays
a vital role on egg production, maintenance of animal body and strongness of bone
integrity (Elaroussi, et al., 1994; Cynthia, 2013). It is necessary to supply qualitative
organic calcium to chicken layers in order to overcome the problems of eggshell
quality for the production of adequate superior eggs that will supply sufficient
protein to population worldwide (William, et al., 2006; Richard, 2007).

It therefore becomes imperative to note that, recommended dietary organic calcium
sources from qualitative source is preferably needed to preserve the internal egg
quality, and also the biological, chemical, physical and the functional characteristics
of egg proteins that occur after lay (Leeson and Summers, 2005). Moreover, different
dietary sources of calcium such as oyster shell, limestone, eggshell, DCP, De-
fluorinated phosphate, mono calcium phosphate and raw rock phosphate have since
been used in the diets of layers to enhance egg production and quality, but yet
satisfactory sources are still in view (Safaa, et al., 2008; Saunders-Blades, et al.,
2009;). Therefore, for better production of eggs and quality output, researchers have
to intensify search to come up with satisfied dietary calcium sources that are readily
available at affordable prices for improve production and meeting the needed supply
of protein to population worldwide (Sultana, 2007).

1.2 Statement of the problem

The major problems that lead to inadequate supply of protein from poultry products
to population worldwide, was the issue of poor level of feeding due to serious
shortage of feedstuffs in poultry nutrition. These problems facilitated the up shooting
cost of conventional feedstuff which creates a major gap between the demand and
supply of poultry produce for protein requirement in the world. In order to manage
this problem, it is essential to come up with the available unconventional feed
sources for qualitative poultry nutrition. This can simply be achieved by building
adequate feed sources from available alternative sources that are cheap and
affordable to the farmers. And one method to harness this resources is to exploit the
use of non-conventional feed resources like dehydrated food waste and animal
products and by-products in poultry feed production for better production of eggs
that will provide adequate protein to population (Ben Salem, et al., 2002).

In addition, the problem of poor shell quality in relation to dietary calcium sources in
poultry production and layers in particular, still stand to be a major and sensitive
issue in poultry industry. Currently, it was observed that heavy economic loss in
poultry industry worldwide occurs due to the problem associated with poor eggshell
quality which led to approximately 12 — 13% eggs lost from producer to consumer
(Pavlovski, et al., 2012). In view of these problems, it is of great importance to
established what would be the most ideal source of dietary calcium in diets of laying
hens, coupled with clear understanding of the role or the effect that this dietary
calcium sources play, in boosting egg production and quality on village chicken
layers (Keshavarz, 1988; Roush, et al., 1986).



Increase in Islamic knowledge and consciousness on consumers’ rites by Muslim
worldwide, had led to diversification of choice more on the particular type of
services and products they use or consume (Shafie and Othman, 2006). Muslim are
directed as an obligation to use or consume only halal foods (Al-Qaradawi, 2007).
This issue therefore, creates a serious challenge in poultry production for the use and
supply of certified halal poultry products to Muslim population; this is obvious
because, almost all or bigger parts of the food chain supply, including food
manufacturing, farming, retail chains and restaurant logistics are dominated either by
non-Muslim countries or businesses (Tieman, 2015). Generally, most of the dietary
calcium sources in poultry feeds especially DCP from animal bones are usually from
non-halal sources, obtainable from either China or Australia. These were
manufactured or produced from products of porcine, bovine, caprine and ovine
bones, therefore, to guarantee the supply of halal poultry food products for adequate
halal protein supply for Muslim consumption, a certified and standard halal poultry
feed ingredient must be used in formulating poultry feed for poultry nutrition (Latif,
et al., 2014).

1.3 Aims and objectives of the study

I. To investigate the performance of different dietary calcium sources
(organic and inorganic) in order to identify and recommend the most
suitable and halal source of dietary calcium for better egg production and
quality in village chicken layers.

ii. To process and utilize dehydrated food waste from halal source in order
to supplement the conventional energy feed ingredients (corn, sorghum,
millet etc.) in village chicken layers’ diet for profitable production of
good quality eggs and halal food security.

1.4 Justification for the study

More attention is being paid by researchers these days on progressed to access and
harness the nutritive values of DFW as a better energy source feed ingredient to
substitute conventional energy feedstuffs (cereal grains products) in animal feeds,
with the purpose of overcoming the problem of feed shortage and high cost of feed
ingredients in animal feed production with relevance to protein supply. Several
research findings had indicated the importance and utilization of organic dietary
calcium sources in production of quality eggs in chicken layers for adequate supply
of protein, due to their complexes, bioavailability, high retention, readily
absorbability and free from interaction with antagonist than inorganic source.
Likewise, the production and supply of halal products to Muslim population
worldwide is became a serious global economic issue to various countries across the
globe. Nowadays almost all countries including non-Islamic countries across the
world are competing on supply of halal products. So, it is the duty of Muslim
scientist as well as researchers, to participate fully in production and supply of halal
poultry products to its consumers. Therefore, is advisable to harness the potentialities
of village chicken layers for production of quality eggs as well as halal product in
order to simulating small scale farmer in the tropical countries like Malaysia,



Nigeria, etc. so as to contribute sorely in supply of protein as well as halal products
to the growing population of Muslims and other interested groups worldwide.

1.5 Hypothesis of the study

It has been hypothesized that, dehydrated food waste is a better substitute to
conventional energy source feed ingredients in layers’ diets and absorption of
organic calcium from organic sources were better than the absorption of calcium
from inorganic sources.

1.6 Research Scope and Limitations

The research study was limited to utilization of different dietary calcium sources
(organic and inorganic) with dehydrated food waste (DFW) in village chicken’s
layers for egg production and quality.

1.7 Contribution of the Research

The research findings highlighted the utmost effect of organic dietary calcium
sources over inorganic sources as well as halal source of calcium in village chicken
layers for better production of quality eggs. The research also determines specifically
the developed outlooks on nutritional contents of DFW as cheap qualitative source of
energy, protein and minerals in poultry feeds. It proves that, DFW was alternative
source of poultry energy feed ingredients that would substitute conventional energy
feed ingredient in poultry feed formulation. It provides an alternative halal sources of
energy feed ingredient for poultry nutrition. It’s also highlighted the importance and
potentialities of village chicken layers (Arabian strain) for better egg production and
quality, which will simulate small scale holder in poorest tropical countries
worldwide for adequate contribution in supply eggs for protein requirements to
population.

1.8 Thesis outline

The thesis is arranged as follows; Chapter one, highlighted the general introduction
on importance of non-conventional animal feeds ingredients, their utilization, effects
and halal sources of feed ingredients on egg production and quality. Related
literatures were reviewed on DFW, minerals, calcium, sources of calcium (organic
and inorganic), calcium requirements, calcium absorption, calcium metabolism and
utilization in subsequent Chapter (2). Then, the used materials as well as illustration
of method used in conducting the research study in Chapter 3. All data collected and
analysis made were presented with full discussion of entire result in Chapter Four.
Finally, summary and conclusions were made and suggestions were offered for
future studies to be conducted in an area of dietary calcium and energy sources for
village chicken layers in production of quality eggs, presented in Chapter 5.



REFERENCES

Abdallah, A.G., El-Husseiny O.M. and Abdel —Latif K.O. (2009). Influence of some
dietary organic mineral supplementations on broiler performance.
International Journal of Poultry Science. 8:291-298.

Abegaze, B. (2012). Possibility of Using Calcite Powder as a Calcium Supplement
for Livestock. Global Journal of Science Frontier Research. Agriculture and
Biology. Vol. 12 Issue 5 Version 1.0 April 2012 ISSN: 0975-5896.

Aerni, V., El-Lethey H. and Wechsler, B. (2000). Effect of foraging material and
food form on feather pecking in laying hens. Brazilian Poultry science 41:16—
21.

Ahmad, H.A., Yadalam, S.S. and Roland, D.A, Sr. (2003). Calcium requirements of
Bovanes hens. International Journal of Poultry Science. 2:417-420.

Ahammad, M.U., Mahmmudi M.R., Bulbull S.M. and Yeasmini T. (2005). Effect of
Oyster shell, limestone and calcium premix on egg production and egg shell
Quality. Indian Journal of Animal Sciences 75 (7): 823-826, July 2005.

Ahmed, N.M., Abdel A.K.A., Elamin K.M., Dafalla K.Y., Malik H.E.E. and Dousa
B.M. (2013). Effect of dietary calcium sources on laying Hens. Journal of
Animal Production in Advance 2013, 3(7): 226-231.

Aini, 1. (1990). Indigenous chicken production in South-east Asia. World's Poultry
Science Journal 46 (1): 51-57.

Al-Qaradawi, Y. (2007). The Lawful and the Prohibited in Islam, Islamic Book
Trust, Kuala Lumpur. Malaysia.

Amerah, A.M., Ravindran, V. and Lentle, R.G. (2009). Influence of insoluble fibre
and whole wheat inclusion on the performance, digestive tract development
and ideal microbiota profile of broiler chickens. Brazilian Poultry Science,
50:366-375.

Amu, O.0., Fajobi, A.B., and Oke, B.O. (2005). Effect of eggshell powder on the
stabilization potential of lime on an expansive clay soil. Research Journal of
Agriculture and Biological Science, 1: 80-84.

Angel, R., Dalloul, R.A. and Doerr, J. (2005). Performance of broiler chickens fed
Diets supplemented with a direct-fed microbial. Poultry Science, 84:1222
1231.

Angulo, E., Brufau J., and Puchal F. (1987). Portland cement as a source of calcium

for aging hens: Effects on egg quality and other parameters of production.
Avancesen Alimentaciony Mejora Animal, 27: 27-31.

88


http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=5117608&fileId=S0043933990000125

Anjumm, M.A., Sahota A.W., Akram M., Javed K. and Mehmood S. (2012). Effect
of selection on productive performance of Desi chicken for four generation.
Journal of Animal and Plant Science, 22(1):15.

Annie, J.K. and Francine A.B. (1997). Shell egg information. Poultry Fact Sheet,
No.1B, University of California, Avian Science Department. Davis.
CA95616, P1.

Annison, G. (1995). Provisions of vitamins in the nutrition of poultry. American
Soybean Association (ASA) Technical Bulletin. Vol. 2, November 2001.
http://www.asaea.com/technical/po22-1995.html.

Anon. (2000). Broiler breeder management. Zootechnica International, Volume
XXI11 (5). 36-39.

Arthur, S.R., Kornegay E.T., Thomas H.R., Veit H.P., Notter D.R., Webb K.E. Jr.
and Baker J.L., (1983). Restricted energy intake and elevated calcium and
phosphorus intake for gilts during growth. I1V. Characterization of
metacarpal,metatarsal, femur humerus and turbinate bones of sows during
three parities. Journal of Animal Science, 57: 1200-1213.

American Soybean Association, (ASA). (1997). Handbook: Management, nutrition
and biosecurity. American Soybean Association Technical Bulletin. 1-26.

Avian Farms. (1999). Management Guide for Avian Female Breeder. 16 March
2015. http://www.avianfarms.com/guides/usa24498.htm

Azahan, E.A.E. (1994). The red and black-red native chickens of Malaysian Ayam.
Kampung Malaysian Agricultural Research and Development Institute
(MARDI). Research Journal, 22 (1): 73-78.

Banerjee, G.C. (1992). Poultry (Third Edition). Oxford and IBH Publishing
Company. PVT. LTD. New Delhi, India. 94-95.

Bao, Y.M, Choct, M., Pa LJ.I. and.Bruerton K. (2007). Effect of organically
complexes copper, iron, manganese, and zinc on broiler performance, mineral
excretion and accumulation in tissues. Journal of Applied Poultry Research.
16: 448-455.

Bartussek, K. (1999). A review of the animal needs index (ANI) for the assessment
of animals. Livestock Production Science, 61: 179-192.

Ben Salem, H., Atti, N., Priolo, A. and Nefzaoui, A. (2002). Polyethylene glycol in
concentrate or feed blocks to deactivate condensed tannins in Acacia
cyanophylla. Journal of Animal Science, 75: 127-135

Bishop, S.C., Fleming, R.H., McCormack, H.A., Flock, D.K. and Whitehead, C.C.

(2000). Inheritance of bone characteristics affecting osteoporosis in laying
hens. Brazilian Poultry Science, 41: 33-40.

89


http://www.asaea.com/technical/po22-1995.html

Boorman, K.N., Volynchook, J.G. and Belyavin, C.G. (1985). Eggshell formation
and quality. Recent Advances in Animal Nutrition. Butterworths, London. 181
194.

Boushy, E.L. and Van der Poel. (1994). Poultry feed from waste. Chapman and Hall.
pp. 34 - 36. (Internet March, 2016).

Bozkurt, M., Algicek, A. and Cabuk, M. (2004). The effect of dietary inclusion of
meat and Bone meal on the performance of laying hens at old age. South
African Journal of Animal Science, 34: 31-36.

Brister, R.D., Linton Jr, S.S., and Creger, C.R. (1981). Effects of dietary calcium
sources and particle sizes on laying hens performance. Poultry Science, 60:
2643-2654.

Bronner, F. and Pansu, P. (1999). Nutritional aspects of calcium absorption. Journal
of Nutrition, 129: 9-12.

Burley, R.W. and Vadehra V. (1989). The eggshell and shell membranes: Properties
and synthesis. In: The avian egg chemistry and biology, John Wiley, New
York, pp: 25-64.

Calnek B.W., Barnes H.J., Beard, G.W., Reid, W.M. and Yonder, H.W., Jr. (1991).
Disease of Poultry (Ninth Edition). lowa State University Press, Ames, lowa,
USA. 61-62.

Canton, A.H., Pescatore, AJ., Straw, M.L. and Ford, M.J.F. (1996). Poster, 12
Annual Symposium of biotechnology in the feed Industry. Alltech Technical
Publication, Nicholasville, KY

Catli, A.U., Bozkurt, M., Kugukyilmaz K., Cinar, M., Bintas, E., Coven, F. and Atik,
H. (2012). Performance and egg quality of aged laying hens fed diets
supplemented with meat and bone meal or oyster shell meal. South African
Journal of Animal Science, 2012, 42 (No. 1)

Chae, B.J., Choi, S.C. Kim, Y.G. and Sohn, K.S. (2000). Effects of feeding dried
food waste on growth and nutrient digestibility in growing-finishing pigs.
Asian-Australian Journal of Animal Science. 13:1304-1308.

Chan, E.L.P., and Swaminathan, R. (1998). Calcium metabolism and bone calcium
content in normal and oophorectomised rats consuming various levels of
saline for 12 months. Journal of Nutrition, 128: 633-639.

Chandramoni, S.B., Jadhao, B.S. and Sinha, R.P. (1998). Effect of dietary calcium
and phosphorus concentrations on retention of these nutrients by cage layers.
Brazilian Poultry Science, 39: 544-548.

Charlton, T. L. and Charles, S. (2013). Uses of calcium carbonate in layers diet.
Journal of Animal Science,,65: (No. 1), 5678-5783.

90



Chen, Y.S. and Chen, W.S. (1995). Colloquium the problem of swill-fed swine.
Taiwan Agriculture, 31:23-27.

Chen, Y.C. and Chen, T.C. (2004). Mineral utilization in layers as influence by
dietary oligofructose and insulin. International Journal of Poultry Science.
3:442-445,

Chen, J. and Xiang, L. (2009). Controllable synthesis of calcium carbonate
polymorphs at different temperatures, Powder Technology, vol. 189, pp.
64609.

Cheng, T.K., and Coon C.N. (1990). Effect on layer performance and shell qualityof
switching limestone with different solubilities. Poultry Science, 69:2199
2203.

Cho, Y.M., Lee, G.W., Jang, J.S., Shin, I.S., Myung, K.H., Choi, K.S., Bae, I.H.
and Yang, C.J. (2004). Effects of feeding dried leftover food on growth and
body composition of broiler chicks. Asian-Australian Journal of Animal
Science.17:386-393.

Chung, J.C. (2001). Strategy for active recycling of food waste. Journal of Korean
Solid Wastes Engineering Society. 18 (8), 22—29.

Chung, S.H., Lee, J. and Kong, C. (2015). Effects of multi strain probiotics on egg
production and quality in laying hens fed diets containing food waste product.
International Journal of Poultry Science, 14 (1): 19-22, 2015. ISSN: 1682
8356

Close, W.H. (1998). Biotechnology in the field industry, Proceeding of Alltech’s 14"
Annual Symposium. Lyons T. P. and Jacques K. A. eds, Nottingham
University Press, Nottingham.UK, pp. 469 — 484.

Clunies, M., Parks, D. and Leeson S. (1992). Calcium and phosphorus metabolism
and egg shell formation of hens fed different amounts of calcium. Poultry
Science, 71:482-489.

Coon, C., Leske, K. and Seo, S. (2001). The availability of calcium and phosphorus
in feedstuffs.Proceedings of the 20th Scientific Day, held 11" October 2001
atUniversity of Pretoria, Pretoria, South Africa. 71-79.

Correa-Matos, N.J., Donovan, S.M., Issacson R.E., Gaskins H.R., White B.A.  and
Tappenden K.A. (2003). Fermentable fiber reduces recovery time and
improveintestinal function in piglets following Salmonella typhimurium
infection Journal of Nutrition, 133:1845-1852.

Cromwell, G.L. (1991). Phosphorus - a key essential nutrient yet a possible major
pollutant it central role in animal nutrition. Biotechnology in the Feed
industry:Proceedings  of  Alltech's  Seventh  Annual  Symposium.
AlltechTechnical Publications. Nicholasville, Kentucky, USA. 133-143.

91



Crawford, R.D. (1984). Domestic fowl. In: Mason I.L. Evolution of domesticated
animals. Longman Press, London. pp.125 — 128.

Crawford, R.D. (1990). Origin and history of poultry species. In: Crawford R.D.
Poultry Breeding and Genetics. (Elsevier, New York).

Cynthia, M.R. (2013). Performance of layers as affected by calcium Supplements.
International Scientific Research Journal, Volume — V, ISSUE- 2, ISSN
2094 — 1749 Internet October, 2013

Dacke, C.G. (2000). Sturkie’s Avian Physiology. (5th edition G.C. Whittow ed.),
Academic Press, London. pp. 472- 485

Damron, B. L. and Flunker, L. K. (1995). Calcium supplementation of hen drinking
water. Poultry Science, 74: 784-787.

Danilov, R.V., (2000). Effect of hen’s age on quality of hatching eggs and embryonic
development. Proceedings of 21th World’s Poultry Congress WPSA in
Montreal, Canada, (2000) CD-ROM.

Dickson, A.G. and Goyet, C. (1994). Handbook of method for the analysis of the
various parameters of the carbon dioxide system in sea water, version 2.
ORNL/CDIAC-74.

Dieck, H.T., Doring, F., Roth H.P. and Daniel, H. (2003). Changes in rat hepatic
gene expression in response to zinc deficiency as assessed by DNA arrays.
Journal of Nutrition. 133: 10041010.

Dinamani, M., Vishnu, P.K. and Sheshadri, R. (2002). Electrochemical synthesis of
calcium carbonate coatings on stainless substrates, Material research
Bulletin,2002, Vol. 37, pp. 661-669.

Dobrzanski, Z., Korczynski, M., Chonjnacka, K., Gorecki, H. and Optalinski, S.
(2008). Influence of organic forms of copper, manganese and iron on
bioaccumulation of these metals and zinc in laying hens. Journal of Element
Vol. 13:309-319.

Dorozhkin, S.V. (2012). Calcium Orthophosphate-Application in nature, biology and
Medicine. CRC Press, Taylor and Francis Group. 6000 Broken Sound
parkway N.W, Suite 300. Boca Raton, FL 33487-2742. ISBN-13: 978-9-
81436-417.(eBook-PDF). Pp. 803-804.

Dudek, S.G. (1997). Nutrition Handbook for Nursing Practice (Third Edition).
Lippincott- Raven Publishers. Philadelphia, USA. 127-130.

Edens , FW., and Gowdy, K.M. (2003) . Em contato com a natureza. Alltech.
Pp. 11 — 16.

92



Effiong, 0.0., William, M.E. and Eyoh, G.D. (2015). Laying performance and egg
quality evaluation of pullets fed diets containing graded levels of processed
horse eye bean (Mucuna urens) Meal. Journal of Agriculture and Life
Science,Vol: 2 (1), ISSN 2375-4214.

Ehtesham, A. and Chowdhury, S.D. (2002). Response of laying hens to diets
formulate by following different feeding standards. Pakistan Journal of
Nutrition, 1: 127-131.

Elaroussi, M.A., Forte, L.R., Eber, S.L. and Biellier, H.V. (1994). Calcium
homeostasis in the laying hen. 1. Age and dietary calcium effects. Poultry
Science, 73: 1590-1596.

Elsayed, M.A., Basuony, H.A. and Hatab, M.H. (2014). The Effect of calcium source
in laying hen diet on egg and tibia bone characteristics. Journal Journal of
Nuclear Technology and Applied Science, Vol. 2, No. 4, PP. 465: 474.

Emilia, H., Cyril H., Anton, H. and Marta, O. (2015). Effect of breed on some
parameters of egg quality in laying hens. Acta fytotechn. Zootechnology. 18,
2015(1): 20-24. DOI:10.15414/afz.2015.18.01.20-24.

Emmanuel, B.S. and Swan, S.E.J. (2004). Small-scale Poultry Production Technica
guide. Rome: Food and Agriculture Organization of the United Nations.
ISBN 9789251050828.

Ensminger, M. E. (1992). Poultry Science (3rd Edition.) Interstate Publishers, INC.
Danville, 1llinois, USA.

Ensminger M.E., Oldfield J.E. and Heinemann W.W. (1990). Feeds and Nutrition
(Second Edition). The Ensminger Publishing Company. Clovis, California,
USA. 95-98.

Etches, R.J. (1987). Calcium logistics in the laying hen. Journal of Nutrition. 117:
619-628.

Farhat, A., Normand, L., Chavez, E. and Touchburn, S.P. (2001). Comparison of
growth performance, carcass yield and composition, and fatty acid profiles of
Pekin and Muscovy ducklings fed diets based on food wastes. Canadian
Journal of Anima Science. 81:107-114.

Fisher, C. (1983). Nutritional Physiology of Farm Animals. In, JAF. Rock &
P.CThomas (Eds.). Longman Group Ltd. London, United Kingdom. 629-632.

Food and Agricultural Organization, FAO. (2006): The double burden of
malnutrition: case studies from six developing countries. FAO, Food and
Nutrition Paper, 2006; 84.

Food and Agricultural Organization, FAQO. (2010). Atlas of Philippines, originated

by Fisheries and Aquaculture Department. Retrieved on 21/7/2015.
hppt://www.faoorg/DOCREP/003/W6928E/w6928e1k.htm# Top of page

93


http://en.wikipedia.org/wiki/Special:BookSources/9789251050828

Food and Agricultural Organization, (FAO), (2014). Breed data sheet Ayam
Kampong. Domestic Animal Diversity. Information System of the Food and
Agriculture Organization of the United Nations. Accessed May, 2015.

Fraser, F.R. (1988). Bone minerals and fat-soluble vitamins. In, Blaxter K. and
Macdonald 1. (Eds.) Comparative Nutrition. John Libbey and Company Ltd.
London, UK. 105-112.

Frost, T.J., Roland, D.A. Sr. and Marple, D.N. (1991). The effects of various dietary
phosphorus levels on the circadian patterns of plasma 1, 25
Dihydroxycholecalciferol, total calcium, ionized calcium, and phosphorus in
laying hens. Poultry Science, 70: 15641570.

Fumihito, A., Miyake T., Sumi S., Takada M., Ohno, M. and Kondo, N. (1994). One
subspecies of the red jungle fowl (Gallus gallus) serve as the matriarchic
ancestor of all domestic breeds. In: Proceedings of Natural Academic
Sciences, (Natural Academic Sciences USA), 91: 1250512509.

Garba, S., Jibir, M. and Omojola, A.B. (2010). Egg quality of commercial laying
hens fed diets with increasing substitution levels of metabolizable energy of
pearl millet for corn. In: Babayemi, O. J., Abu, O. A., and E. O. Ewula (Eds.).
Proceedings of the 35" Annual Conference of the Nigerian Society for Animal
Production, 14™ — 17" March, 2010. Ibadan, Oyo State, Nigeria. Pp. 308-310.

Gillespie, J.R. (1987). Animal Nutrition and Feeding. Delmar Publishers INC.
Albany, New York, USA. 53-59.

Gohl, B. (1981). Tropical feeds: Feed information summaries and nutritive value:
Food and Agricultural Organization (FAQO). Animal production series, FAO,
Rome, Italy. pp. 301 — 405.

Gongruttananun, N. (2011). Effects of Using Ground Eggshells as a Dietary Calcium
Source on egg Production Traits, Hatching Performance and Eggshell
Ultrastructure in Laying Hens. Kasetsart Journal, 45: 209 — 22

Gonzalez-Alvarado, J.M., Jiménez-Moreno, E., Lazaro, R. and Mateos, G.G. (2007).
Effects of type of cereal, heat processing of the cereal, and inclusion of fiber
In the diet on productive performance and digestive traits of broilers. Poultry
Science, 86: 1705-1715.

Gonzalez-Alvarado, J. M., Jiménez-Moreno, E., Gonzédlez Sanchez, D., Lazaro,
R. and Mateos G. G. (2010). Effect of inclusion of oat hulls and sugar beet
pulp in the diet on productive performance and digestive traits of broilers
from 1 to 42 days of age. Animal Feed Science Technology, 162: 37-46.

Grau, C. R. and Roudybush, I. F. (1987). Calcium needs and the dangers. Kasetsart
Journal, 45: 209 — 22. Website: < http://homel.gte.net/impekabl/cal.htm>

94


http://home1.gte.net/impekab1/ca1.htm

Halaj, M. and Golian, J. (2011) Table eggs characteristics. Nitra: Garmond, pp.
37-62.

Hall, A.K. and Norman, A.W. (1990). Regulation of calbindin-D28K gene
expression by 1, 2 dihydroxyvitamin D3 in chick kidney. Journal of Bone
and Mineral Research, 5(4): 325330.

Hassan, R.A, ELGanzoury, E.H., Abd ELGhany, F.A. and Shehata, M.A. (2003)
Influence of dietary zinc supplementation with methionine or microbial
phytase enzyme on productive and reproductive performance for Mandarah
strain. Poultry Science. 23: 761-785.

Heaney, R.P. (1997). The roles of calcium and vitamin D in skeletal health: an
evolutionary perspective. Food Nutrition and Agriculture (FNA)/ANA 20.
Food and Agriculture organization of the United Nations. 4-9.

Hernandes, J.M., Beardswort, P.M., Weber, G. (2005). Egg quality — meeting
consumer expectations. International Poultry Production, 13 (3): 20-23.

Henry, C.W. (1999). Feeding for optimum performance in breeders and broilers.
International Bulletin (1). Avian Farms International, INC.

Hess, J.B. and Downs, K. M. (2003). Nutritional Biotechnology in the field and food
industries. Proceedings of Alltech’s 19" Annual Symposium. . Lyons, T. P.
and Jacques K. A. Eds, Nottingham University Press, Nottingham. UK, pp.
239 — 256.

Hetland, H., Svihus, B. and Krdgdahl, A. (2003). Effects of oat hulls and wood
shavings on digestion in broilers and layers fed diets based on whole or
ground wheat. Brazilian Poultry Science, 44: 275-282.

Hetland, H. and Svihus, B. (2007). Inclusion of dust bathing materials affects
nutrient digestion and gut physiology of layers. Journal of Applied
PoultryResearch, 16: 22-26.

Heuser, G.F., (1995). Feeding Poultry. Creek Press. ISBN 978-0-9721-7702-
3.pp. 527-626.

Hill, R. (1988). Mineral and trace element requirements of poultry. In, Haresign,W.
and Cole, D.J.A. (Eds.) Recent Advances in Animal Nutrition. Butterworth’s
Publisher London, UK. 99 - 109.

Hossein, S. and Dahlan, 1. (2015). Growth performance of free-range village
chickens fed dehydrated processed food waste. Malaysian Journal of Animal
Science. 18(1): 77-86.

Houndonougbo, M.F., Chrysostome, C.A.A.M., Odoulami, R.C. and Codjia, J.T.C.

(2012). Snail shell as an efficient mineral feedstuff for layer hens: Effects and
optimum rate. Livestock Research for rural Development. 24(9)2012.

95


http://www.nortoncreekpress.com/feeding_poultry.html
https://en.wikipedia.org/wiki/Special:BookSources/978-0-9721-7702-3
https://en.wikipedia.org/wiki/Special:BookSources/978-0-9721-7702-3

Hubbard Feeds Inc. (2000). Calcium uniformity check for laying hens. 23 May 2015.
http://hubbardfeeds.com/nmg/commercial/commercial_1.shtml

Hugue, Q.M.E. and Jensen, J.F. (1985). Biological availability of selenium and
phosphorus in fish meal as affected by condition of fish and type of meal.
Brazilian Poultry Science. 26:289-297.

Hurwitz, S. (1992). The role of vitamin D in poultry bone biology. In,
C.C.Whitehead (Ed... Bone Biology and Skeletal Disorders in Poultry:
Poultry Science Symposium, 23. Carfax Publishing Company. Abingdon,
Oxfordshire, UK.19-35.

Hynes, M.J. and Kelly, P. (1995). Biotechnology in the feed industry. Proceedings of
Alltech’s 11™ Annual Symposium. . Lyons T. P. and Jacques K. A. eds,
Nottingham University Press, Loughborough. Leics. UK, pp. 233 — 248.

IOM. (1997). Calcium. In: Dietary references for Calcium, Phosphorus, Magnesium,
Vitamin D and Fluoride. Food and Nutrition Board, Institute of Medicine.
National Academy Press, Washington DC; pp. 71-145.

Islam, F.S.M. and Jabbar, M.A. (2003). Scavenging poultry for poverty alleviation:
A review of experiences with a focus on Bangladesh. International Livestock
Research Institute, Addis Ababa, Ethiopia.

Ito, D.T., Faria, D.E., Kuwano, E.A., Junqueira, O.M. and Arasjo, L.F. (2006).
Efeitos do fracionamento docélcio dietario granulometria do calcario sobreo
desempenho qualidade dos ovos d poedeiras comerciais. Acta Scentarium
Animal Science; 28(2):187195.

James, R. and Frank, G.B.F. (2010). Modern Livestock and Poultry Production.
Cengage Learning. ISBN 978-1-4283-1808-3. pp. 693.

Jand, S. S,, Tolnai, S., and Lawson, D. E. M. (1981). Immunochemical localization
of vitamin D Dependent calcium binding protein in duodenum, kidney, uterus
and cerebellum of Chickens. Histochemistry 71: 99-116.

Joseph, N. S., Robinson, F. E., Korver, D. R., Renema, R. A. (2000). Effect of
dietary protein Intake during the pullet-to-breeder transition period on early
egg weight and production in Broiler breeders. Poultry Science, 79 (12):
1790-1796.

Janssen, W.M. Mateos, A. and Carré B. (1985). Influence of fiber on digestibility of
broiler feeds. In Recent Advances in Animal nutrition. D. J. A. Cole, and W.
Haresign, ed. Butterworths, London, UK. pp. 78-93.

Kailasapathy, K. (2002). Microencapsulation of probiotic bacteria: technology and
potential applications. Current Issues Intestinal Microbiology, 3:39 — 48.

Kaplan, M. (1995). Calcium metabolism and metabolic bone disease. International
Bulletin (1). http://www.sonic.net/~melissk/mbd2.html. . 23rd March, 2015.

96


http://hubbardfeeds.com/nmg/commercial/commercial_1.shtml
http://books.google.com/books?id=7Z9o_vGPP4cC&pg=PA693
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4283-1808-3
http://www.sonic.net/~melissk/mbd2.html

Khalid, K., Kadhim, Md., Zuki A., Noordin M.M., Mohammed A.B. and
Mohammed, Z.S. (2014). The Enzyme Activities of Pancreas and Small
Intestinal Contents in the Malaysian Chicken and Broiler Strains. Pertanika
Journal of Tropical Agricultural Science 37 (2): 203-214.

Khalil, dan Anwar S. (2007). Studi komposisi mineral tepung batu Bukit Kamang
sebagai bahan pakan mineral. Media Peternakan. 30 (1): 18-25.

Khalil, and Anwar, S. (2009). Limestone of Bukit Kamang as a Calcium Source for
Laying Hens. Jurnal Pengembangan Peternakan Tropis, 34(3): 174-180

Keiko, S., Tomohiko, Y. and Masami, T. (2002). Synthesis of aragonite from
calcined scallop shell at ambient temperatures and their morphological
characterization by FE-SEM., Journal of the Mining and Materials
Processing, Institute of Japan, 2002, vol. 118(8), pp. 553-558.

Kelels, E. and DeGroole, C. (1988). The relative bioavailability and ileal digestibility
of Phosphorus from mineral and animal sources. Pages 873-874 in: Proc.
XV World’s Poultry Congress, hagoya, Japan.

Keshavarz, K. (1988). Calcium nutrition can directly influence shell quality.
Feedstuffs. 20 February, 2015. 23-24.

Keshavarz, K. (1994). Laying hens respond differently to high dietary levels of
phosphorus in monobasic and dibasic calcium phosphate. Poultry Science.
73: 687703.

Keshavarz, K. (2001). Developments in Research: The Effect of excess sodium,
potassium, calcium and phosphorus on excreta moisture on laying hens.
Cornell Poultry Pointers (Cornell Cooperative Extension) 51: 10-14.

Kim, N.C. (1995). Feedstuff of food garbage by the rapid steam drying. Journal of
KOWREC. Korea, 3(2): 69-78.

Klasing, K.C. (1998). Comparative Avian Nutrition. CABI Publishing, Wallingford,
UK. 238-248.

Kojima, S. (2005). Dehydrated kitchen waste as a feedstuff for laying hens.
International Journal of Poultry Science. 4:689694.

Koreleski, J. and Swiatkiewicz, S. (2004). Calcium from meal and grit in laying hen
diet-effect on performance, eggshell and bone quality. Journal of Animal and
Feed Science, 13: 2004 635-645.

Kornegay, E.T., (2000). Feeding to reducing nutrient excretion: Effect of phytase on
phosphorus and other nutrients. Zootechnica International, Volume
XXI111(1).44- 45.

Korver, D. (1999). Prevention and treatment of tetany in broiler breeder hens. Ross
Technology. Vol: 13(2): 64- 45Ro0ss Breeders.

97



Kruger, M.C., Brown K.E., Collette G., Layton L. and. Schollum L.M. (2003).
Theeffects of fructooligosaccharides with various degrees of polymerization
on calcium bioavailability in the growing rat. Experiment of Biological
Medicine, 228: 683-688.

Kuhl, S. and Seker, 1. (2004). Phenotypic correlations between some external and
internal egg quality traits in the Japanese quail. International Journal Poultry
Science, 3: 400405.

Kussakawa K. C. K., Murakami A. E., and Furlan A. C. (1998). Combinacdes de
Fontes de calcio em rac¢Bes de poedeiras na fase final de producdo e apds
muda forcada. Revista Brasileir de Zootecnia, 1998; 27(3):572-578.

Kuo-Lung C., Hwang-Jen C., Ching-Ke Y., Shang-Huei Y., Horng-Der J. and Bi Y.
(2007). Effect of dietary inclusion of dehydrated Food Waste Products on
Taiwan native chicken. Asian-Australian Journal of Animal Science, 20:
(No.5): 754 — 760.

Kusuma D., and Sofyan I. (2014). Kampung Chickens: a Key part of Indonesia’s
livestock sector. FAO. (Central Research Institute for Animal Sciences and
Research Institute for Animal Production). Retrieved 26 November 2014.

Kwak, W.S. and kang, J.S. (2005). Effect of feeding food waste-broiler litter and
bakery by-product mixture to pigs. Bio resource Technology, 97 (2006) 243
24. D0i:10.1016/j.biortech.2005.02.008.

Langemann, F. W. (1984). Radioisotope techniques in studies on the metabolism of
calcium, iodine and iron in ruminants. Journal of the Mining and Materials
Processing. 3(34):6789-7643.)

Larbier, M., and Leclercq B. (1994). Nutrition and Feeding of Poultry. Nottingham
University Press, Leicestershire. United Kingdom. 108-111.

Latif, I.LA., Mohamed, Z., Sharifuddin, J., Abdullah, A.M. and Ismail, M.M. (2014),
A Comparative Analysis of Global Halal Certification Requirements”,
Journal of Food Products Marketing, 20: (No.1), pp. 85-101.

Lavelin, 1., Meiri, N. and Pines, M. (2000). New insight in eggshell formation.
Poultry Science, 19379:1014-1017.

Ledur, M.C., Liljedahl, L.E., McMillan, I., Asselstine, L. and Fairfull, R.W. (2002).
Genetic effects of aging on egg quality traits in the first laying cycle of White
Leghorn Strains and Strain Crosses. Poultry Science. 81: 1439-1447. Leeson,
S. and Summers, J.D. (2005) Feeding programs for broiler chickens. In:
Leeson S. Summers J.D...Commercial poultry nutrition. Guelph: Published
University Books; p. 229 296.

Lichovnikova, M. (2007). The effect of dietary calcium source, concentration and

particle size on calcium retention, eggshell quality and overall calcium
requirement in laying hens, British Poultry Science, 48: 71-75, 2007.

98


http://en.wikipedia.org/wiki/Food_and_Agriculture_Organization

Lidia, L. and Ewa, G. (2008). Egg albumen quality as affected by bird origin.
Journal of Central European Agriculture. 10: (No. 4), 455-464.

Lin, S. T. (1996). Effects of food waste feeding on swine. Taiwan Agriculture,
32:73-86.

Lipstein, B. (1985). The nutritional value of treated kitchen waste in layer diets.
Nutrition Research. International, 32: 693-698.

Lopez, G. (2000). Vitamin D - a nutrient companion of calcium and phosphorus in
layers. Journal of Matter and Chemistry, 4: (No. 1), 2435 — 4366.

Lukié, M., Z. Pavlovski, Z. and Skrbi¢, Z. (2009). Mineral nutrition of modern
poultry genotypes. Biotechnology in Animal Husbandry, 25: (5-6), ISSN:
1450-9156, UDC 636.087. pp. 399-409.

Maciel, M.P., Saraiva, A.P., Aguiar, E.F., Ribeirom, P.A.P., Passos, D.P. and Silva,
G.B. (2010). Effect of using organic micro minerals on performance and
external quality of eggs of commercial laying hens at the end of laying.
Revista Brasileira de Zootecnia. 39: 344-34.

Maeng, W.J., Chung, S.H., Lee, S.R., Kim, C. and Ahn, J.J. (1997). Effect of food
waste as a fermented feed on egg laying. Proceedings of the 7th Annual
Congress of Korean Society of Animal Science p.184

Manley J. M., Voitle R.A. and Harms R. H. (1980). The influence of dietary calcium
and phosphorus on egg production and hatchability of turkey hens. Poultry
Science, 59: 2077 — 2079.

Mann, S. (1995). Chemistry and Industry. Journal of Matter and Chemistry. 5, 1995.
pp. 935.

Mateos, G. G. and De Blas C. (1998). Minerals, vitamins and additives. In, C. De
Blas and J. Wiseman (Eds.). The Nutrition of the Rabbit. CABI Publishing,
Wallingford, UK. 145147.

Mateos, G. G., Lazaro, R. and Gracia, M. I. (2002). The feasibility of using
nutritional modifications to replace drugs in poultry feeds. Journal of Applied
Poultry Research 11: 437452.

Mayel-Afshar, S., Lane, S.M. and Lawson, D.E.M. (1988). Relationship between the
levels of calbindin synthesis and calbindin m RNA. Journal of Biological
Chemistry, 263: 43554361.

McDonald P., Edwards R. A., Greenhalgh J. F. D. and Morgan C. A. (1995). Animal

Nutrition. (Fifth Edition). Pearson Education Limited, Essex, United
Kingdom 74, 101-105.

99



McWatters, A. (1997). The importance of calcium in your grey's diet. Journal of
Applied Poultry Research,9: 336446. http://www.parrothouse.com/
calcium.html. 17 April 2015.

Melissa, K. (2013). Calcium metabolism and metabolic bone disease. Herp Care
Collection. Last updated January 13, 2013.

Millam, J.R., Kridis, M. and Vohra, P. (1986). Calcium intake in relation to
ovulation and oviposition when access oystershell is restricted or unrestricted.
British poultry science, 20: 401412.

Miller, S.C. (1992). Calcium homeostasis and mineral turnover in the laying hen. In,
C.C. Whitehead (Ed.) Bone Biology and Skeletal Disorders in Poultry.
Poultry Science Symposium 23. Carfax Publishing Company. Abingdon,
Oxfordshire, UK. 103 -113.

Miller, M.M. (20122. Commodity report: Lime. United States Geologica Survey.
Retrieved 13" March, 2015.

Monira, K.N., Salahuddin, M. and Miah, G. (2003). Effect of breed and holding
period on egg quality characteristics of chicken. International Journal of
Poultry Science, vol. 2, pp. 261-263.

Moon, J.S., Kwon, I.LK. and Chae, B.J. (2004). Effects of feeding of diets with or
without food waste on growth performance and carcass characteristics in
finishing pigs. Asian-Australian Journal of Animal Science. 17:504-510.

Moradi, M. (2012). Determination of nutritive value of restaurant waste and its effect
on performance of finishing lambs. M.Sc. Thesis. University of Tabriz. In
Persian. Iran. Pp. 35 — 39.

Moreng, R.E. Balnave, D. and Zhang, D. (1992). Dietary Zinc Methionine effect on
eggshell quality of Hens Drinking Saline water. Poultry Science. 71: 1163
1167.

Mosley, J.R. (2000). Osteoporosis and bone functional adaptation.
Mechanobiological Regulation of bone architecture in growing and adult
bone, a review. Journal of Rehabilitative Research Development, 37: 1-12...

Myer, R.O., Brendemuhl, J.H. and Johnson, D.D. (1999). Evaluation of dehydrated
restaurant food waste products as feedstuffs for finishing pig. Journal of
Animal Science. 77:685692.

Nakano, T., Ikama N.I. and Ozimek L. (2003). Chemical composition of eggshell
and shell membranes. Poultry Science. 82: 510-514.

National Research Council, (NRC). (1994). Nutrients Requirements of Poultry.

(Ninth Edition). National Academy of Sciences, Washington, D.C. 14-15
19-30.

100


http://www.parrothouse.com/%20calcium.html
http://www.parrothouse.com/%20calcium.html
http://minerals.usgs.gov/minerals/pubs/commodity/lime/390498.pdf

Naylor, A.J., Choct, M. and Jacques, K.A. (2000). Effects of Selenium source and
Level performance and meat quality in broilers. Poultry Science. 79
(Supply,1):117.

Negasa, T. (2015). The effect of feeding graded level of dried cafeteria food leftover
on egg production and quality of White leghorn chickens. Journal of Natural
Sciences Research. 5:((No0.7),2015. ISSN 2224-3186 (Paper) ISSN 2225-
0921.

Nemere, I. and Norman, A.W. (1991) Transport of calcium. In: Handbook of
physiology American, Physiological Society, Bethesda, Maryland, U.S.A.
pp.337-360.

Nordstrom, J.O. and Ousterhout, L.E. (1982). Estimation of shell weight and shell
thickness from egg specific gravity and egg weight. Poultry Science, 61:
19911995.

North, M.O. and Bell, D.D. (1990). Major feed ingredients. Commercial chicken
production Manual, 4th Ed., Chapman and Hall, pp.: 569-585.

Oates, J.A.H. (2008). Lime and Limestone: Chemistry and Technology, Production
and uses. ISBN 978-3-527-61201-7.

Ogunbanwo, S.T., Sanni, A.L. and Onilude, A.A. (2003). Characterization of bacteri
Ocine produced by Lactobacillus plantarum F1 and Lactobacillus brevis OGI.
African Journal of Biotechnology, 2:219 — 227.

Orban, J.I. and Roland, Sr.D.A. (1992). The effect of varying bone meal Sources on
phosphorus utilization by 3-week old broilers. Journal of Applied Poultry
Research. 1:75-83.

Oso, A.O., Idowu, A.A. and Niameh, O.T. (2011). Eggshell calcium. Journal of
Animal Physiology and Animal Nutrition. 95, 461-467.

Ott, S. (1998). Osteoporosis and bone physiology. Journal of Animal Physiology
andAnimal  Nutrition. 84, 392-434.http://uwcme.org/courses/bonephys/
physiology. html. 17 March, 2015.

Ozturk, E., Erener, G. and Sarica M, (1998). Influence of Natural zeolite in
Performance of laying hens and quality. Turkish Journal of Agriculture And
Forestry, 22(1998) 623-628.

Paton, N.D., Cantor, A.H., Pescatore, AJ., Ford, M.J. and Smith, C.A. (2002).
Biotechnology in feed industry. Proceedings of Alltech’s 18" Annual
Symposium. . Lyons T. P. and Jacques K. A. Eds, Nottingham University
Press, Nottingham. UK, pp. 107 — 121.

101


http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-3-527-61201-7
http://uwcme.org/courses/bonephys/%20physiology.%20html
http://uwcme.org/courses/bonephys/%20physiology.%20html

Pavlovski, Z., Skrbic, Z., Lukic, M., Vitorovic, D., Lilic, S. and Petricevic, V.
(2012). Shell quality-Everlasting problem in the today poultry science.
Biotechnology in Animal Husbandry, 28 (3), ISSN 1450-9156. UDC 637.05.
DOI: 10.2298/BAH1203393P. pp, 393-404,

Patrick, H., and Schaible, P. (1980). Poultry: Feeds and Nutrition (Second Edition).
AVI Publishing Company, INC. Westport, Connecticut. 164-168.

Peeler, H.T. (1982). Phosphorus - A review. Pages 1-23 in: Proc. 5th Annual.
International Minerals Conference, Mundelein, Il

Perez, V.G., Jacobs, C.M., Barnes, J., Jenkins, M.C., Kuhlenschmidt, M.S., Fahey,
G.C., Parsons, C.M. and Pettigrew, J.E. (2011). Effect of corn distillers dried
grains with solubles and Eimeria acervulina infection on growth performance
and the intestinal microbiota of young chicks. Poultry Science, 90: 958-964.

Perry, T. W. (1984). Animal Life Cycle Feeding and Nutrition. Academic Press, Inc.
New York, USA.

Phil, G. and Zhihong, M. (2009). High value products from hatchery waste. Asian
Australian Journal of Animal Science.9:061 — 064.

Phirinyane, T.B., Van der Merwe H.J., Hayes J.P. and Moreki J.C. (2011). Effect of
different ratios of coarse and fine limestone particles on production and shell
quality of layers at peak production. Online journal of Animal and Feed
Research, 1(3): 86-91.

Rapp, C.J., Ward, T.L. and Flaker, T.M. (2002). International Poultry production.
Asian Australian Journal of Animal Science.10: 3335.

Ravindran, V. (2015). Poultry feed availability and nutrition in developing countries.
Feed supplements and additives. Monogastric Research Centre, Institute of
Food, Nutrition and Human Health, Massey University, Palmerston North,
New Zealand.

Reddy, D.V. (2005). In; compendium for ICAR sponsored School on ‘Recent
Advance in the feed additives for production of residue free livestock poultry
products” held at Department of Animal Nutrition, Madras veterinary College
(Tamil Nadu Veterinary and Animal Science University) Chennai, India. pp.
57 - 63

Richard, H B. (2007). Calcium research review. MS ILC Resources Director of
Nutrition and Technical Services ILC Resources, 500 New York Avenue Des
Moines, lowa 50313 515) 243-8106 Fax (515) 2443200 1- 800- 247- 2133
www.ilcresources.com. richardb@ilcresources.com. pp. 4

Richards, D.J., Zhao, J., Harrell, R.J., Atwell, C.A. and Dibner, J.J. (2010). Trace

mineral nutrition in poultry and swine. Asian Australian Journal of Animal
Science. 23:1527 — 1534.

102


http://www.ilcresources.com/
mailto:richardb@ilcresources.com

Rivas, M.E., Brendemuhl, J.H., Myer, R.O. and Johnson, D.D. (1995). Chemical
composition and digestibility of dehydrated edible restaurant waste (DERW)
as a feedstuff for swine. Journal of Animal Science. 73 (No. 1):177.

Roche, (2000). Roche Vitamins: Vitamin D in animal nutrition. Hoffman-La Roche
Ltd. Nottingham University, United Kingdom. pp. 322 — 340.

Rodriguez-Navarro, A., Kalin O., Nys Y. and Garcia-Ruiz, J. M. (2002). Influence of
the microstructure on the shell strength of eggs laid by hens of different ages
Brazilian Poultry Science, 43: 395-403.

Rogel, A.M., Annison, E.F., Bryden, W.L. and Balnave, D. (1987). The digestion of
wheat starch in broiler chickens. Australian Journal of Agricultural Research,
38(3); 639-646.

Roland, D. A. Sr. (1986). Eggshell quality. I1V: Oyster shell versus limestone and the
importance of particle size or solubility of calcium source. World’s Poultry
Science Journal. 42: 166-171.

Roland, D.A.Sr. (1988). Eggshell problems: Estimates of incidence and economic
impact. Poultry Science. 67:1801-1803.

Roland, D. A. Sr., and M. Bryant., (1999). Optimal shell quality possible without
Oyster shell. Journal of Feedstuffs. 71:18-109.

Ross Breeders, (1998). Ross Broiler Parent Stock Management Guide, Newbridge
press, United Kingdom. 40-46.

Rougiere, N. and Carré, B. (2010). Comparison of gastrointestinal transit times
between chickens from D+ and D— genetic lines selected for divergent
digestion efficiency. Journal of Animal Science, 4: 1861-1872.

Roush, W.B., Mylet, M., Rosenberger, J.L. and Derr, J. (1986). Investigation of
calcium and available phosphorus requirements for laying hens by response
surface methodology. Poultry Science, 65: 964-970.

Rutz, F., Pan, E.A., Xavier, G.B. and Anciuti, M.A., (2003). Nutritional
Biotechnology in the field and food industries. Proceedings of Alltech’s 19"
Annual Symposium. . Lyons T. P. and Jacques K. A. eds. Nottingham
University Press, Nottingham. UK, pp. 147 — 161.

Safaa, H.M., Serrano, M.P., Valencia, D.G., Frikha, M., Jiménez-Moreno, E., and
Mateos, G.G. (2008). Productive Performance and Egg Quality of Brown Egg
Laying Hens in the Late Phase of Production as Influenced by Level and
Source of Calcium in the Diet. Poultry Science, 87: 2043-2051
D0i:10.3382/ps.2008-00110.

Safamehr, A., Hedatyati, S. and Shahir, M.H. (2013). The effects of dietary calciu
sources and vitamin D3 on egg quality and performance in laying hens.

IranianJournal of Applied Animal Science. 3(1): 167-175.

103



SAS Institute, (2010). SAS User‘s Guide: Statistics. Version 9.4. SAS® Institute
Inc., Cary, NC.

Saunders-Blades, J.L., Maclsaac, J.L., Korver, D.R. and Anderson, D.M. (2009). The
effect of calcium source and particle size on the production performance and
bone quality of laying hens. Poultry Science, 88: 338-353.

Schaafsma, Z., Van Doormal, J.J., Muskiet, F.A., Hofstede, G.J., Pakan, I. and Van
Der Veer, E. (2002). Positive effects of a chicken eggshell powder enriched
vitamin-mineral supplement on femoral neck bone mineral density in healthy
late post-menopausal Dutch women. Brazilian Journal of Nutrition, 87: 267-
275.

Scheideler S.E. (1996). Eggshell calcium effects on egg quality and Calcium
digestibility in first-or third-cycle laying hens. Journal of Applied Poultry
Research. 7: 69-74.

Schwartz, R.W. (1996). Practical aspects of calcium and phosphorus nutrition. Avian
Farms. Technical Newsletter. April, 1996. Avian Farms, INC.

Sehgal, H.S. and Simmi, S. (1993). A note on evaluation of some wastes and by
products from agriculture and animal husbandry feed ingredients for Cirrhina
mirigala. Bio-chemical resource Technology. 41: 9-11.

Seres, H. (1992). Manual of Pig Production in the Tropics. CAB International.
Wallingford, UK. 24-25.

Shafie, S. and Othman, M.N. (2006). Halal certification: an international marketing
issues and challenges, Proceeding at the International IFSAM with World
Congress, Penang, pp. 28-30.

Shakouri, M.D., Kermanshahi, H. and Mohsenzadeh, M. (2006). Effect of different
non starch polysaccharides in semi purified diets on performance and
intestinal microflora of young broiler chickens. International Journal of
Poultry Science, 5: 557-561.

Sims, M.D. and Garrett, J.E. (2010). Net absorption, carcass concentration and
performance responses of broiler chickens to organic (SQM) and inorganic
zinc, copper and manganese. International Poultry Scientific Forum. Abstract
M5.

Simons, P.C.M. (1986). Major minerals in the nutrition of poultry. In, C. Fisher and
K.N. Boorman (Eds.) Nutrient Requirements of Poultry and NutritionalN
Research. Poultry Science Symposium. Butterworths, London. 19:141-153.

Simona Popova-Ralcheva, V., Sredkova, G. and Valchev, N.B. (2009). The effects of

the age and genotype on morphological egg quality of parent stock hens.
Archiva Zootechnica 12:2, 24-30, 2009.

104



Singh, K.S. and Panda, B. (1996). Poultry Nutrition (Third Edition). Kalyani
Publishers. 3:104-113.

Siske, V., Zeman, L. and Klecker, D. (2000). The egg shell: A case study in
improving quality by altering mineral metabolism-naturally. In: Lyons TP,
Jacques KA, editor. Biotechnology in the feed industry. Proceedings of All
tech's 16th Annual Symposium. Nottingham University Press. Nottingham,
UK: p.327.

Siti Hasnah, H., Dann, S., Annuar, M.K., and De Run, E.C. (2009). Influence of the
Halal certification mark in food product advertisement in Malaysia. Chapter
14 of The New Culture of food. Marketing Opportunity from ethnic, religious
and cultural diversity. England.

Sklan, D., Smirnov, A. and Plavnik, I. (2003). The effect of dietary fiber on the small
intestines and apparent digestion in the turkey. Brazilian Poultry Science, 44:
735-740.

So, M.H. (1999). Current drive and counterplan for recycling of food waste as animal
feed. Symposium on Recycling of Food Waste as Feed, 1999. 7. 2., National
Livestock Research Institute, Suwon, Korea.

Sonaiya, E.B. and Swan, S.E.J. (2004). Small-scale poultry production, technical
guide manual. FAO Animal Production and Health 1. Food and Agriculture
Headquarters, Kaptagat road, Loresho, Nairobi, Kenya.

Sreenivasaiah, P. V. (1998). Scientific Poultry Production (Second Edition).
Parimala Mudranalaya, Bangalore, India. 314 -316.

Suda, T., Shinki T. and Takahashi N. (1990). The role of vitamin D in bone and
intestinal Cell differentiation. Annual Review of Nutrition, 10: 195-211.

Sugiyama, T. and Kasuhara S. (2001). Avian metabolism and bone function. Asia
Australasian Journal of Animal Science. 14: 82. (Abstr.).

Sulistiyanto, B., Akiba, Y. and Sato, K. (1999). Energy utilization of carbohydrate,
fat and protein sources in newly hatched broiler chicks. Brazilian Poultry
Science, 40: 653— 659.

Strong, C.F. (1989). Research note: Relationship between several measures of shell
quality and egg breakage in a commercial processing plant. Poultry Science.
68: 1730-1733.

Sultana, F., Islam, M.S., Howlider, M.A.R. (2007). Effect of dietary calcium sources
and levels on egg production and egg shell quality of Japanese quail.
International Journal of Poultry Science, 6(2): 131-136.

Swick, R.A. (1995). Importance of nutrition and health status in poultry. Technical
Bulletin, American Soybean Association, Singapore. 1 - 6.

105



Swiatkiewicz, A., Arczewska-Wlosek, and Jozefiak, D. (2014). The efficacy of
organic minerals in poultry nutrition: review and implications of recent
studies.World's Poultry Science Journal.70: 457-486.

Taylor, T.G. and Dacke, C.G. (1984). Calcium metabolism and its regulation. In:
Physiology and biochemistry of the Domestic Fowl. Volume 5, (B.M.
Freeman Ed), Academic Press, London, U.K. pp. 125-170.

Theofan, G., Nguyen, R.H., and Normal, A.W. (1986). Regulation of calbindin-
D28K gene expression by 1, 25 dihydroxycholecalciferol D3 is correlated to
Receptor occupancy. Journal of Biological Chemistry. 261 (36): 16943-7.

Thompson, J.K. and Fowler, V.R. (1990). The evaluation of minerals in the diets of
farm animals. In, Wiseman J. and Cole D.J.A. (Eds.) Feedstuffs Evaluation.
Butterworths, London, UK. 246-247.

Tieman, M. (2015), “Halal clusters”, Journal of Islamic Marketing, 6: (No. 1), 453 —
478. pp. 2-21.

Touchburn, S.P., Sebastian, S. and Chavez, E.R. (1999). Phytase in poultry nutrition.
In, P.C.Garnsworthy & J. Wiseman (Eds) Recent Advances in Animal
Nutrition. Nottingham University Press. 147: 155-157.

Tunc, A.E. and Cufadar, Y. (2015). Effect of Calcium sources and particle size on
Performance and Eggshell quality in laying hens. Turkish journal of
Agriculture — Food Science and Technology, 3(4): 205-209.

Underwood, E.J.U. (1981). The Mineral Nutrition of Livestock (Second edition).
Commonwealth Agricultural Bureau. England, United Kingdom. 31-43.

Underwood, E.J.U. and Suttle, N.F. (1999). The Mineral Nutrition of Livestock. (3rd
Edition). Commonwealth Agricultural Bureau International. Wallingford,
UK.

USDA-APHIS, V.S. (1995). Risk assessment of the practice of feeding recycled
commaodities to domesticated Swine in the U.S. United States Department of
Agriculture Animal and Plant Health Inspection Service, Veterinary Services.
Centers for Epidemiology and Animal Health. Fort Collins, CO.

Van der Klis, J.D. and Versteegh H.A.J. (1996). Phosphorus nutrition of poultry. In,
P.C. Garnsworthy, J. Wiseman and W. Haresign (Eds) Recent Advances in
Animal Nutrition. Nottingham University Press.71-80.

Van Krimpen, M.M., Kwakkel, R.P., Van Peet-Schwering, C.M.C., Den Hartog, L.
and Verstegen, M.\W.A. (2009). Effects of nutrient dilution and nonstarch
polysaccharide concentration in rearing and laying diets on eating behavior
and feather damage of rearing and laying hens. Poultry Science, 88: 759-773.
Van Niekerk. (2014): Egg quality. Low input Breeds technical note.
Download www.lowinputbreeds.org

106


http://www.lowinputbreeds.org/

Vits, A. (2005) Production, egg quality, bone strength, claw length, and keel bone
deformites of laying hens housed in furnished cages with different group
sizes. Poultry Science, 84(No.10), pp. 1511-1519.

Vloreen N.M., Ardiana M.R.A. and Siti N. M.1. (2012). Acceptance on Halal Food
among non-Muslim consumers. Procedia - Social and Behavioral Sciences,
121 (2014) 262 — 271

Walker, P. (2000). Food residuals: Waste product, by-product, or coproduce. In:Food
waste to Animal Feed. lowa State University Press, Ames, lowa, USA.

Waldroup, W.P. (1997). Calcium and phosphorus sources for poultry feeds.
University Professor of poultry nutrition, University of Arkansas,
Fayetteville, AR USA. Fat and Proteins research foundation, INC.

Wang, S., Chen, W., Zhang, H.X., Ruan, D. and Lin, Y.C. (2014). Influence of
particle size and calcium source on production performance, egg quality, and
bone parameters in laying ducks. Poultry Science, 93: 2560-2566.

Wang, C., Zhao, J., Zhao, X., Bala, H. and Wang, Z. (2006). Synthesis of nano sized
calcium carbonate (aragonite) via a polyacrylamide inducing process, Powder
Technology, 163(No. 3): 2006, pp. 134-138.

Wasserman, R.H., Smith, C.A., Smith, C.M., Brindak, M.E., Fullmer, C.S., Krook,
L., Penniston, R.H. and Kumar, R. (1991). Immunohistochemical localization
of calcium pump and calbindin-D28K in the oviduct of the laying hen.
Histochemistry, 96(5): 413-8.

Weaver, C.M., (2001). Calcium. The Linus Pauling Institute. Department of Foods
and Nutrition, Purdue University press. Pp.1 - 12.

Westendorf, M.L., Dong, Z.C. and Schoknecht, P.A. (1998). Recycled cafeteria food
waste as a feed for swine: nutrient content, digestibility, growth and meat
quality. Journal of Animal Science, 76: 2976-298.

Westendorf, M.L. (2000). Food waste as animal feed: An introduction. In: Food
Waste to Animal Feed. lowa State University Press, Ames, lowa, USA.

Whitehead, C.C. (1991). Nutrition of the breeding bird and developing embryo. In,
S.G.Tullet (Ed.) Avian Incubation, Poultry Science Symposium 23.
Butterworth-Heinemann Ltd. London, UK. 227-229.

Whitehead, C.C. and Wilson, S. (1992). Characteristics of osteopenia in laying hens.
In, C.C. Whitehead (Ed.) Bone Biology and Skeletal Disorders in Poultry:
Poultry Science Symposium 23. Carfax Publishing Company. Abingdon,
Oxfordshire, UK.265-293.

Whitehead, C.C., and Fleming, R.H. (2000). Osteoporosis in cage layers. Poultry
Science, 79: 10331041.

107



Williams, R. (2004). Lime Kilns and Lime Burning. Journal of Nutrition. 103: 1187
—1194. ISBN 978-0-7478-0596-0. pp.4

William, N.S., Horracio, S.R., Paulo, R.S., Luis, F.U. and Marcelo, A. S. (2006).
Nutritional requirements of Calcium in white laying hens from 46 to 62 wk of
age. International Journal of Poultry science, 2: 181-184.

Yusuf, C. (2014). Effect of alternative calcium sources on performance and eggshell
quality in laying hens. Journal of Macro Trends in Applied Science. 2, Issue 1
2014.

Zaman, M.A., Sgrensen P. and Howlider M.A.R. (2004). Egg production
performances of a breed and three crossbreeds under semi-scavenging system
of management. Livestock Research for Rural Development.16 (No.43),
1134.

Zeidler G. (2001). Shell egg quality and preservation .5th Ed... Donald D, Bell,
William D, Weaver, Jr., Kluwer. Academic Publishers. United Kingdom.

108


http://books.google.com/?id=ryap1yyEGAgC&pg=PA4
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-7478-0596-0

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	1.pdf
	Blank Page




