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ABSTRACT 

 

Duck is another source of protein for the human consumption come from poultry 

industry. Because of the increase in human population, the demand for the duck meat 

are also increase instead of broiler meat. Palm Kernel Cake (PKC) is the agro industrial 

by-product form the oil palm plantation which is abundance in amount and can be easily 

get from the mill. PKC is a cost effective, cheap and a practical ingredient to be utilized 

in ration formulation for various livestock species. PKC is considered as a moderate 

protein feed, this is because PKC contain about 16 to 18% crude protein which met the 

need of requirement of certain classes of poultry. Taking this as an opportunity, a study 

was conducted using 36 male of Cherry Valley duckling and reared until 56 days of age. 

The duckling were fed a standard duck commercial diet for 14 days. At 14 days of age, 

they were divided randomly into three treatment groups. Each treatment had three 

replicate which contain four duckling per replicate. The dietary treatments were T1 

(control), T2 (basal diet + 15% PKC) and T3 (basal diet + 35% PKC) respectively. The 

experimental diets were isocaloric and isonitrogenous calculated and were formulated 

to meet the minimum requirements of the National Research Council (NRC).Body 

weight, feed intake, weight gain and feed/gain were recorded every week. Body weight 

was measured individually, while feed intake was determined on group basis. After 56 

days, one duck from each replicate of treatment was subjected to carcass composition 

and the remaining of the duck was subjected to the meat quality. Result shows that 

there were no significance difference (p>0.05) of body weight and weight gain of the T2 

and T3 when compare to the T1. Significance different (p<0.05) for feed intake of T3 
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when compared to the T1 but T2 show no significant difference (p>0.05) when compare 

with T1. For the feed conversion ratio (FCR), there was significance different (p<0.05) 

for T3 when compared to the T1 but no significance different (p>0.05) for T2 when 

compare to the T1. For meat quality and dressing percentage, there were no significant 

different (p>0.05) for meat quality and dressing percentage of T2 and T3 when 

compared to the T1. No significant different (p>0.05) observed on the organ proportion, 

liver and heart when compared to the T1. However, significant different (p<0.05) was 

noted for gizzard of T2 and T3 when compared to the T1. From this study, it can be 

conclude that the inclusion of T2 (15%PKC) was recommended for duck feeding 

because it has no significant different in terms of growth performance, carcass 

composition and meat quality when compared to the T1. 
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ABSTRAK 

Itik adalah satu lagi sumber protein untuk kegunaan manusia datangnya daripada 

industri unggas. Disebabkan berlakunya peningkatan dalam populasi manusia, 

permintaan untuk daging itik juga meningkatkan selain daripada daging ayam. Isirong 

kek Sawit (PKC) adalah hasil lebihan industri pertanian ladang kelapa sawit yang 

mempunyai kuantiti yang banyak dan mudah diperolehi dari kilang. PKC adalah efektif 

dari segi kos, murah dan kandungannya adalah praktikal untuk digunakan dalam 

kaedah perumusan makanan bagi pelbagai spesies ternakan. PKC mempunyai 

kandungan protein sederhana, ini adalah kerana PKC mengandungi kira-kira 16 hingga 

18% protein mentah yang memenuhi keperluan keperluan kelas-kelas tertentu unggas. 

Dengan mengambil ini sebagai satu peluang, satu kajian telah dijalankan dengan 

menggunakan 36 ekor itik Cherry Valley jantan dan dipelihara sehingga umur 56 hari. 

Anak itik diberi makanan komersial permulaan selama 14 hari. Pada usia 14 hari, 

mereka telah dibahagikan secara rawak kepada tiga kumpulan. Setiap kumpulan 

mempunyai tiga replika yang mengandungi empat itik setiap replika. kumpulan 

pemakanan pertama adalah T1 (kawalan),kumpulan makanan kedua adalah T2 

(makanan asas + 15 PKC) dan kumpulan makanan ketiga ialah T3 (makanan asas + 

35%PKC). Kumpulan makanan kajian telah di isocaloric dan isonitrogenous dan telah 

dirangka bagi memenuhi keperluan minimum Majlis Penyelidikan Kebangsaan (NRC). 

Berat badan, pengambilan makanan, pertambahan berat dan nisbah pertukaran 

makanan telah direkodkan setiap minggu. Berat badan diukur secara individu, 

manakala pengambilan makanan telah ditentukan secara kumpulan. Selepas 56 hari, 

seekor itik dari setiap replika kumpulan dipilih secara rawak untuk diuji peratusan 
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karkas dan baki itik telah digunakan untuk kajian kualiti daging. Keputusan 

menunjukkan bahawa tidak terdapat perbezaan (p>0.05) pada berat badan dan 

pertambahan berat badan T2 dan T3 apabila dibandingkan dengan T1. Terdapat 

perbezaan (p <0.05) bagi pengambilan makanan oleh T3 apabila dibandingkan dengan 

T1 tetapi T2 tidak menunjukkan perbezaan (p>0.05) apabila dibandingkan dengan T1. 

Bagi nisbah penukaran makanan (FCR), terdapat perbezaan (p<0.05) untuk T3 apabila 

dibandingkan dengan T1 tetapi tiada perbezaan (p>0.05) untuk T2 apabila 

dibandingkan dengan T1. Untuk kajian kualiti daging dan peratusan karkas, tidak ada 

perbezaan (p>0.05) untuk kualiti daging dan peratusan karkas T2 dan T3 apabila 

dibandingkan dengan T1. Tiada perbezaan (p>0.05) juga pada bahagian organ, hati 

dan jantung apabila dibandingkan dengan T1. Walau bagaimanapun, terdapat 

perbezaan (p<0.05) pada hempedal T2 dan T3 apabila dibandingkan dengan T1. Dari 

kajian ini, dapat disimpulkan bahawa kumpulan makanan T2 (15% PKC) boleh 

disyorkan kepada itik kerana ia tidak mendatangkan kesan perbezaan dari segi prestasi 

tumbesaran, komposisi karkass dan kualiti daging apabila dibandingkan dengan T1. 
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CHAPTER 1 

INTRODUCTION 

Duck is another source of protein for the human consumption come from poultry 

industry. Because of the increase in human population, the demand for the duck meat 

are also increase instead of broiler meat. This can be seen by the increase number of 

duck farming, variety of the value added duck meat in the market, better processing and 

packaging of the meat duck product. Currently the rearing of duck meat for 

commercially purpose are still in semi intensive system around Malaysia. The per capita 

consumption of duck meat per annum is around 2.0 kg. The low consumption of duck 

meat in Malaysia is due to Malaysia people which are still more prefer to the broiler 

meat and the higher price of the duck meat in the market. But, with the encouragement 

and support from the Malaysian Government for duck production under national 

Agriculture policy, the demand and supply for meat duck need to be increased in order 

to meet the population increase on the future 

Feed remains the most important critical cost for the animal production. The 

study are need for feed ingredients which will reduce the cost of production is important 

aspects in livestock feed and production research. This is because human and livestock 

are in competition for basic ingredients and such as corn and soybean are not usually 

produced in sufficient quantities locally (Oluyemi et al.,1978). Corn and soybean are 

source of energy and protein respectively. Therefore, availability of feed thus become 

the key factor limiting poultry production including duck production. 
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The demand for the animal products are globally increased as a result of 

improved living standards, many farmers tend to manipulate their animals with various 

substances such as hormones, enzymes and replace several feed ingredients with 

agricultural by-product in order for such animals to reach market weight with lower cost 

of production. Improved efficiency of feedstuff utilization and the use of a wide range of 

feed ingredient currently considered inferior likely to produce the largest advances in 

animal feeding. Kwari et al., (2004) stressed the need to utilize alternative feed 

ingredients far removed from human and industrial interest in order to reduce feed cost 

and the cost of poultry products. This type of feed resources should be fully utilized to 

reduce feed cost and also curb the problem of environmental pollution that 

accompanies its disposal. One of the alternatives is by using palm kernel cake as feed 

ingredient in livestock feeding. 

In Malaysia, Palm Kernel Cake (PKC) is the agro industrial by-product form the 

oil palm plantation which is abundance in amount and can be easily get from the mill. 

PKC is a cost effective, cheap and a practical ingredient to be utilized in ration 

formulation for various livestock species. Onwudike (1986) and Ezieshi and Olumu 

(2004) had report significant reduction in feed cost per gain with increasing PKC 

inclusion rates. Besides that, palm kernel cake (PKC) is a major by-product of palm oil 

production. The by-product from the mechanical expeller procedure is referred to as 

palm kernel cake, while by product from the solvent extraction technique is called palm 

kernel meal (Choct, 2001). The economic incentive arising from the favorable cost of 

PKC relative to cereals add its potential as a source of energy and protein would explain 

its increasing use as feed for animals. 
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Utilization of PKC in animal feed is also a great benefit to the economy as a 

whole. An abundant agro industrial by product, treated as a waste, has become a 

valuable resources and is significantly enhancing the total revenue derivable from the oil 

palm industry. In order to maximize the revenue obtainable from processing of palm 

kernels, demands for PKC must be maximized by the incorporation of PKC in animal’s 

diets at the highest and most profitable level. This level would be determined, not by the 

level of biological yield (meat products) only, but more importantly by derivable 

profitability as the major criteria. In this regard, the relationship between live-weight 

gain, and the associated feed cost is paramount importance. Moreover, it is known that 

cost of feeding represent 70-80% of the total variable cost of poultry production. 

The use of PKC in poultry rations including ducks ration is very limited due to its 

high fiber content. The optimum inclusion level of PKC in poultry rations is various. The 

main reasons are because of the origin and variations in the oil and shell content of the 

PKC used. The optimum levels for broiler chickens, layer chickens and ducks are 

appear to be 20%, 25% and 30% respectively. Higher levels of PKC in poultry or ducks 

rations may result in energy deficiency due to the high fiber content. 

Although numerous research have been conducted on the effect of feeding PKC 

on animal growth and carcass characteristic, it appears that the effect on meat quality 

had been neglected. Thus, this study was designed based on assumptions that feeding 

varying level of dietary palm kernel cake (PKC) had different effect on growth 

performance, carcass composition and meat quality of Cherry Valley duck. 
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1.1 Research Hypothesis 

Different level of palm kernel cake (PKC) have different effects on growth performance, 

carcass composition and meat quality of cherry valley duck.  

 

1.2  Objective  

The general objective of this study was: 

To evaluate the effect of varying levels of dietary palm kernel cake (PKC) on growth 

performance, carcass composition and meat quality of Cherry Valley duck. 

The specific objectives of this study were: 

1. To determine the body weight, weight gain, feed intake and feed conversion ratio 

(FCR) of varying levels of palm kernel cake on cherry valley duck. 

2. To determine the effect of PKC diet on carcass composition 

3. To determine the water holding capacity, pH, texture and color of duck meat fed 

with varying levels of palm kernel cake. 

 

1.3 Significance of the study 

Cost of feeding represent 70-80% of the total variable cost of poultry. Therefore, the 

proposed research to determine effect of varying levels palm kernel cake (PKC) on 

growth performance, feed intake, carcass composition and meat quality of cherry valley 

duck. Thus help farmer to reduce cost and increase the cherry valley production. 



© C
OPYRIG

HT U
PM

34 
 

REFERENCES 

Adamski M, Bernacki Z and Kuźniacka J (2005). The effects of origin and sex on rearing  

 results of ducks from two ancestral paternal strains. Acta Sci. Pol. Zootech. 4:13- 

 28. 

Adzitey F, Rusul G and Huda N (2012). Prevalence and antibiotic resistance of  

 Salmonella serovars in ducks, duck rearing and processing environments in Penang, 

Malaysia. Food Res. Int. 45(2): 947-952.  

Adzitey F (2011). Effect of pre-slaughter animal handling on carcass and meat quality. Int. 

Food Res. J. 18: 484-490. 

Ali, M. S., G. H. Kang, H. S. Yang, J. Y. Jeong, Y. H. Hwang, G. B. Park and S. T. Joo. 2007. 

A Comparison of Meat Characteristics between Duck and Chicken Breast. Asian-Aust. 

J. Anim. Sci. 20:1002-1006. 

Alimon A.R. (2011).The nutritive value of palm kernel cake for animal feed. Available at: 

http://www.chgs.com.my/chinese/download/Palm%20Oil%20Developments/june%2020

04/The%20Nutritive%20Value%20of%20Palm%20Kernel%20Cake%20for%20Animal%

20Feed.pdf, accessed April 2011. 

Alimon, A.R. 2004. The nutritive value of palm kernel cake for animal feed. Palm Oil 

Developments. 40:12-16. 

Allen, C.D., D.L. Fletcher, J.K. Northcutt and S.M. Rusell, 1998. The relationship of broiler 

breast color to meat quality and shelf life. Poult. Sci., 77: 361-366. 

Anonymous (2010). Nutrition of White Pekin Duck vs Chicken, Turkey, Pork and Beef. 

Available at: http://www.culverduck.com/nutrition.asp accessed on 09 July 2011. 

A.O.A.C (1990). Association of official analytical chemists, Washington, D.C. Akpodiete, O. 

J.,Eruvbetine,D and Gagiyavwe,E.E (2006) Effects of enzyme Supplementation on palm 

kernel cake based diets on broiler chicken Performance. Nigerian Poultry Science 

Journal, 4: 39-46 



© C
OPYRIG

HT U
PM

35 
 

Beltran, C (1986) Requisitos Calidades y Usos del Pamiste. En Ivmesa Redonda Latino 

Americana Sobre Palma Aceitera. Valledupar. Columbia, 8-12 de junio de 1986. 

ORLAC/FAO p. 145 -146. 

Birner. R. (1992) Availability and Utilization of Agro-industrial By-products and Crop Residues 

as Ruminant Feeds in Peninsular Malaysia. Dept. Vet. Services Malaysia/ GTZ 

Ruminant Development Program Survey Report. 

Campbell, R.G., 1988. Nutritional constraints to lean tissue accretion in farm animals. Nutr. 

Res. Rev.,1:233-253. 

Cherry Valley Farms (2006). Cherry Valley Super M2 – Management Manual. Rothwell, Market 

Rasen, Lincolnshire, LN7 6B, Cherry Valley Farms Limited 

Chin, F.Y (2002) Utilization of Palm Kernel Cake (PKC) as feed in Malaysia. Asian Livestock 

Magazine, October – December, pp: 19- 23 

Choct, M., 2001. Nutritional Constraints to Alternative Ingredients. Technical Bulletin, American 

Soybean Association, Singapore. 

Collingwood, J G (1958). Palm kernel meal. Processed Plant Protein Foodstuffs. Academic 

Press Inc., New York. p. 677-701. 

Cornforth, D.P. 1994. Color: Its Basis and Importance, Chapter 2 in Quality Attributes and their 

Measurement in Meat, Poultry and Fish Products. A.M. Pearson & T. R. Dutson, Eds., 

Advances in Meat Research, Vol. 9. Blackie Academic & Professional, London, 

England, pp. 34-78. (53) 

Cross, H.R., P.R. Durland and S.C. Seideman, 1986. Sensory qualities of meat. In: Muscle As 

Food. P.J. Bechtel, Ed. Academic Press, New York, pp: 279-320. 

Devendra, C. 1977. Utilization of feedingstuffs from the oil palm. Dalam: Feedingstuffs for 

livestock in South East Asia. pp. 116-131. 

Ezieshi, E.V., Olomu, J.M., 2008. Nutritional evaluation of palm kernel meal types. Effects on 

live performance and nutrient retention in broiler chicken diets. Afr. J. Biotechnol. 

7:1171-1175. 



© C
OPYRIG

HT U
PM

36 
 

Ezieshi, E.V. and Olumu, J.M. 2007. Nutritional evaluation of palm kernel meal types: 1. 

Proximate composition and metabolizable energy values. African J. Biotechnol. 6 (21): 

2484-2486. 

Ezieshi, E.V. and J.M. Olomu, 2004. Comparative performance of broiler chickens fed varying 

levels of palm kernel cake and maize offal. Pak. J. Nutr.,3: 254- 257. 

Fadil, Mustafa; Alimon, Abd Razak; Goh Yong Meng; Ebrahimi, Mahdi; Farjam, Abdoreza 

Soleimani (2014). Palm kernel cake as a potential ingredient in Muscovy ducks diet. 

Italian Journal of Animal Science, Vol. 13 Issue 1, p112 

Geay, Y., D. Bauchart, J. F. Hocquette and J. Culioli. 2001. Effect of nutritional factors on 

biochemical, structural and metabolic characteristics of muscles in ruminants, 

consequences on dietetic value and sensorial qualities of meat. Reprod. Nutr. Dev. 

41:1-26. 

Hair-Bejo, M. and A.R. Alimon, 1995. The protective role of zinc in palm kernel cake (PKC) 

toxicity in sheep.Malaysia J. Nutr., 1: 75 - 82. 

Huda N, Putra AA and Ahmad R (2011). Potential application of duck meat for development of 

processed meat products. Current Res. Poult. Sci. 1:1-11. 

Huda N, Lin OJ, Ping YC and Nurkhoeriyati T (2010). Effect of chicken and duck meat ratio on 

the properties of sausage. Int J Poult Sci. 9 (6): 550-555. 

Ingr, I., 1989. Meat quality: Defining the term by modern standards. Fleisch., 69: 1268. 

Joseph, J. K., O. O. Balogun and M. A. Famuyiwa. 1992. Carcass evaluation and organoleptic 

assessment of some selected Nigerian birds. Bulletin of Animal Health and Production 

in Africa, 40:97-102. 

Koong, L.J., C.L. Ferrell and J.A. Nienaber, 1985. Assessment of interrelationships among 

levels of intake and production, organ size and fasting heat production in growing 

animals. J. Nutr., 115: 1383 - 1390. 



© C
OPYRIG

HT U
PM

37 
 

Kwari, I.D., J.U Igwebuike, N. Bello, S.J. Rabo and M. Birma, (2004). Replacement of 

groundnut cake with sorrel (Hibiscus sabdariffa) seed meal in broiler finisher diets, Proc. 

9th Ann. Conf. Anim. Sce. Nig., pp: 5-7 

Leeson S and Summers J D, 1997 Commercial Poultry Nutrition, Second edition, University 

Books, Guelph, Ontario, Canada: 324-330 

Iyayi, E.A., Ogunsola,O and Ijaya, E (2005) Effects of three sources of fibre and period of 

feeding on the performance, carcass measre, organs relative weight and meat quality in 

broilers. Int. J. Poult. Sci. 4: 695-700 Jegede, J.C, Tegbe, 

Lawrie, R.A., 1991. Meat Science. 5th Edn., Pergamon Press, New York, pp: 56-60, 188, 206. 

Longe, O. G., 1985. Agro.industrial by-products in poultry. Challenges in Nigeria. Proceedings 

of the 1 August School in Animal Science, Department of Animal Science, University of 

Ibadan, August 1985. 

McDonald, P., Edwards, R.A. and Greehalgn, J.F.D. (1995) Animal Nutrition, 5th Edition, 

Longman, London. 

MPOB (2010). Overview of the Malaysian oil palm industry. Kuala Lumpur: Malaysian Palm Oil 

Board. 

Kokoszyński D and Korytkowska H (2005). The evaluation of meat traits of ducks from four 

pedigree strains. Acta Sci. Pol. Zootech. 4: 71-80. 

Kwari ID, Igwebuike JU, Bello N, Rabo SJ, Birma M (2004). Replacement of groundnut cake 

with sorrel (Hibiscus sabdariffa) seed meal in broiler finisher diets, Proc. 9th Ann. Conf. 

Anim. Sci. Nig., pp. 5-7. 

Madruga, M. S., N. Narain, T. F. Duarte, W. H. de Sousa, M. S. Galvão, M. G. G. Cunha and J. 

L. F. Ramos. 2005. Chemical and sensorial characteristics of commercial meat cuts of 

“mesticos” and Boer goats. Ciênc. Tecnol. Aliment. 25:713- 719. 

Mustafa, M. F., Alimon, A. R. Zahari, M. W. Idris I and Hair Bejo. M. Nutrient Digestibility of 

Palm Kernel Cake for Muscovy Ducks. Strategic Livestock Research Centre MARDI, 

P.O. Box 12301, General Post Office, 50774 Kuala Lumpur, Malaysia. 



© C
OPYRIG

HT U
PM

38 
 

NRC (1994). Nutrient requirements of poultry, 9th Revised Ed., National Research Council. 

Washington DC: National Academy Press. 

Nwokolo, E. N., D. B. Bragg, and W. D. Kitts, 1976. The availability of amino acids from palm 

kernel, soybean, cottonseed and rapeseed meal for the growing chick. Poultry 

Sci.55:2300–2304. 

Okeudo N J, Onyike I L, Okoli C V and Chielo I L 2006 Production performance, meat quality 

and feed cost implications of utilizing high levels of palm kernel cake in broiler finisher 

diets. International Journal of Poultry Science 5 (12): 1160-1163 

Okeudo, N.J., K.V. Eboh, Izugboekwe, V. Ndidi and E.C. Akanno, 2005. Growth rate, carcass 

characteristics and organoleptic quality of broilers fed graded levels of palm kernel 

cake. Int. J. Poult. Sci., 4: 330-333. 

Okon, B.I. and B.K. Ogunmodede, 1996. Carcass characteristic of broilers fed pennloinkle 

flesh and palm kernel cake. Nig. J. Anim Prod., 23: 16-20. 

Oluyemi, J.A., A.S. Arafa and H. Haems, 1978. Influence of sand and grit on performance of 

turkey poult fedon diets containing different concentrations of protein. Br. Poult. Sci., 19: 

105-109 

Onifade, A.A., Babatunde, G.M., 1998. Comparison of the utilisation of palm kernel meal, 

brewers’ dried grains and maize offal by broiler chicks. Brit. Poultry Sci. 39:245-250. 

Onwudike, O.C., 1986. Palm kernel meal as a feed for poultry. Diets containing palm kernel 

meal for starter and grower pullets. Anim. Feed Sci. Tech. 16:187-194.  

Panigrahi, S. and C.J. Powell, 1991. Effect of high inclusion of palm kernel meal in broiler chick 

diets.Anim. Feed Sci. Tec., 34: 37-47. 

Pfeuffer M (2001). Physiologic effects of individual fatty acids in animal and human body, with 

particular attention to coronary heart disease risk. Arch. Tierz. 44: 89-98. 

Putra AA, Huda N and Ahmad R (2011). Changes during duck meatball manufacturing using 

different binders after the preheating and heating process. Int. J. Poult. Sci. 10(1): 62-

70. 



© C
OPYRIG

HT U
PM

39 
 

Ravindran, V. and R. Blair. 1992. Feed resources for poultry production in Asia and the Pacific. 

II. Plant protein sources. World’s Poult. Sci. J. 48:3, 205-231. 

Renerre, M. (1990). Review: factors involved in the discoloration of beef meat. International 

Journal of Food Science and Technology, 25,613–630. 

Rizal, Y. 2006. Poultry Nutrition Sciences. Andalas University Press.Padang. 

Rhule, S.W.A. 1996. Growth rate and carcass characteristics of pigs fed on diets containing 

palm kernel cake. Anim. Feed Sci. Technol. 61: 167-172. 

Smith, D. P., D. L. Fletcher, R. J. Buhr and R. S. Beyer. 1993. Pekin ducklings and broiler 

chicken pectoralis muscle structure and composition. Poult. Sci. 72:202-208. 

Soltan, M.A., 2009. Growth performance, immune response and carcass traits of broiler chicks 

fed on graded levels of palm kernel cake without or with enzyme supplementation 

LRRD, 21: 3. 

Sundu, B., A. Kumar and J. Dingle, 2006. Palm kernel meal in broiler diets: Effect on chicken 

performance and health. World’s Poult. Sci. J., 62: 316-325. 

Sundu, B., Kumar, A. and Dingle, J. 2005. Response of birds fed increasing levels palm kernel 

meal supplemented with enzymes. Austr. Poult. Sci. Symp. 12: 63-75. 

Tai C and Tai JJL (2001). Future Prospects of Duck Production in Asia. Journal of Poultry 

Science 38: 99-112. 

Trocino A., Xiccato G., Queaque P. I., Sartori A. (2002). Effect of transport duration and sex on 

carcass and meat quality of growing rabbits. In Second Rabbit.Congress of the America 

(pp. 232–235). La Habana, Cuba. 

Varel, V.H., H.G. Jung and W.G. Pond, 1988. Effects of dietary fibre on young adult genetically 

lean, obese and contemporary pigs: rate of passage, digestibility and microbial data, J. 

Anim. Sci., 66: 707-712. 

Warkup CC, Marie S and Harrington G (1995). Expression of Tissue Proteinases and 

regulation of Protein degradation as related to Meat Quality. Ed. A. Quali D., Demeyer 

and F.J.M. Smulders. Ecceainst. Ultrechit. The Netherlands, pp: 225-231. 



© C
OPYRIG

HT U
PM

40 
 

Witak B (2008). Tissue composition of carcass, meat quality and fatty acid content of ducks of 

a commercial breeding line at different age Arch. Tierz. Dummerstorf 51:266-275. 

Wołoszyn J, Książkiewicz J, Skrabka-Błotnicka T, Haraf G, Biernat J and Kisiel T (2006). 

Comparison of amino acid and fatty acid composition of duck breast muscles from five 

flocks. Arch. Tierz. Dummerstorf 49:194-204. 

Yeong, S.W., Mukherjee, T.K., Hutagalung, R.I., 1981. The nutritive value of palm kernel cake 

as a feedstuff for poultry. pp 100-107 in Proc. Nat. Workshop on Oil Palm By-product 

Utilization, Kuala Lumpur, Malaysia. 

Zhou L (2011). Downloaded from http://www.mlfduck.com/Integrated%20White%20 

Pekin%20Production%20System.pdf on 19/08/2011. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




