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The Nipoferd Consortium

Mission Statement

To enhance collaboration, capacity and performance of the partners to develop low cost and high quality feed that would boost poultry production, reduce protein deficiency gap and improve livelihoods in Nigeria

Vision Statement

A formidable partnership of stakeholders in the poultry industry, innovatively drawing from their expertise, experience and competence to develop and deliver adaptable demand-driven technologies to produce low cost and high quality poultry feed that meets the need of the industry and improve livelihoods

Who we are

The Nigerian Poultry Feeds Research and Development (NIPOFERD) consortium was created in 2011 under the Platform for African-European Partnership in Agricultural Research for Development (PAEPARD) call 2 of the African-European Multi-stakeholder Partnership in Agricultural Research for Development (ARD). The consortium is led by a group of researchers in the Department of Animal Science and Technology, Federal University of Technology Owerri, Nigeria. 
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Nipoferd Background Information

This Nipoferd consortium seeks to address the critical issues of high cost and poor quality feeds in the Nigerian livestock industry. Feed cost constitutes about 75% of input cost of commercial poultry production in Nigeria. Specifically, the rising demand for maize, soybean and groundnut for alternative industrial uses has driven the cost of these important animal feed raw materials upwards in a region that has never produced enough of these to meet the demand for human consumption, the beverage industries and livestock production. The solution therefore has been to explore through research, the use of alternative feed ingredients, such as abundant cassava roots hitherto under exploited by poultry farmers.  Thus, feed cost and quality are the critical issues of production in the industry. Quality being a factor of production, good quality ensures that the farmer derives full benefit of the fund invested in the enterprise. 

High cost and poor quality of feeds has been identified by the Poultry Association of Nigeria (PAN) as the critical factor outside the direct control of most poultry farmers in the Nigerian poultry industry. This partnership therefore aims at empowering members of PAN with the capacity to access cost-effective feeds and raw materials, especially at the small-scale level. To achieve this, there is the need to single out and expose members of the Feedmillers Association of Nigeria (FAN) on the recent advances in the technology of feed milling and cost–effective feed formulation techniques that will both meet the needs of the end users of these manufactured feeds as well as for the profitability of the business of the feed millers. 

The Department of Animal Science and Technology, Federal University of Technology, Owerri, Imo State, Nigeria is a centre of excellence on knowledge formulation and transfer through trainings, demonstrations and other multi stakeholder engagement activities with farmers and feedmillers. The department has extensive experience in farmer capacity building, knowledge extension (farmer town hall discussions), industry linkages, consultancies (FADAMA III Project), volunteerism in animal health campaigns (UNV), multi-disciplinary research for development of locally available novel feedstuffs (Cassava, palm kernel cake, brewers spent grains, leaf meals, wood ash etc) and feed quality research needed to address innovation challenges. 

Recent research efforts at the department have yielded two low level cyanide containing processed cassava products that have been shown to address some of these innovation challenges. Such research efforts point to the production of value added cassava products that could completely replace maize in poultry rations and reduce the current costs of poultry rations by 30% and consequently about 20% reductions in the cost of poultry products production. The transfer of skills and knowledge on the production of these processed cassava products and their appropriate inclusions in poultry rations to the poultry farmer organizations are highly needed.     

Overall Objective of the Partnership
The partnership activity has the overall objective of improving poultry production and income of small-scale poultry farmers through cost-effective and quality poultry feed production knowledge transfer and thereby contributing to the enhancement of nutritional status of the populace. Specifically, the partnership activity will promote the development and adoption of enhanced knowledge in innovative feed production and poultry feeding technologies as well as establish a viable industry-researcher networks that target small-scale farmers, feedmillers and research organizations at the partnership location. 

Beneficiaries

The beneficiaries of the partnership action include small-scale poultry farmers, small-scale feed millers, consumers of poultry products, policy makers on poultry production and poultry science researchers. The results of the partnership activity could be adopted for implementation across the country and subsequently across the entire sub-continent of West Africa as an effective panacea to poverty and animal protein insecurity.

Right from its inception workshop, the NIPORFERD consortium has maintained gender balance in its activities. Consequently, the partnership activities are designed to involve gender, youth and pro-poor components of food security at the partnership location, thus maintaining gender balance. 
Background Information on TropiSymposium 2017

Modern intensive animal production is input driven, with formulated diets accounting for 60 – 70% of cost of production. However, high costs of conventional feed raw materials and commercial finished rations are major constraints of intensive animal production in Nigeria and many tropical developing countries. The rising demand for maize and other grains for other industrial uses and the attendant high cost of these important feed raw materials have been severally reported. The solution therefore has been to explore through research, the use of locally available alternative feed raw materials such as palm kernel meal and cake. 

Palm kernel cake (PKC), obtained from palm fruit (Elaeis guinesis), is an agro-industrial by-product derived from local processing of palm Kernel nuts for vegetable oil in Nigeria and many tropical countries. It is readily available and cheap, particularly in Southern Nigeria. There has been a dramatic increase in global production of PKC with annual growth of 15% amounting to about 8.2 million metric ton in 2012. Industry adapted processing methods include solvent or hydraulic press which accounts for the variations in its biochemical compositions. It is aflatoxin free, palatable, and has considerable potential as carbohydrate, fiber and protein source. 

However, chemical analysis of PKC show that its nutrient content varies widely, depending upon the oil extraction process, the species of the palm tree and the amount of shell content remaining in the cake. PKC has therefore been used as a moderate source of protein and energy in different livestock such as dairy cow, pig, rabbit, laying hen and broiler chickens. Recently, several studies employing enzyme treatment and solid-state fermentation of PKC have been carried out to enhance the nutrient value of PKC for poultry digestion and inclusion level enhancement. For example, enzymic depolymerization of PKC has been employed to release digestible and absorbable sugars for poultry, while supplementation with specific enzymes have resulted in appreciable break down of mannans in PKC. Findings from other studies suggest that PKC could replace commercial manno-oligosaccharide as a prebiotic to improve animal health and immunity. It is therefore our belief that research knowledge developed on better processing of PKC to value added products, feed formulation and production could be harnessed under an interactive knowledge exchange environment for transfer to end users in order to scale up the use of PKC in the Nigerian livestock industry and beyond.
Objective of the Symposium
The symposium has the general objective of harnessing research information on recent developments leading to more efficient utilization of PKC in the Nigerian livestock industry.

The key objectives of the workshops are to; 

1. Share research information and practical experiences on recent developments on PKC utilization in animal production

2. Enhance the capacity of participants on the science and technological innovations involved in the development of new products from PKC and their uses in animal production

3. Identify key challenges and bottlenecks that may hinder the scaling‐up of the use of PKC derived products in animal production

4. Enhance an enduring network of PKC researchers

Format of Symposium

The symposium will be facilitated by the Nipoferd Consortium Innovation Facilitator (IF), who usually would facilitate interactions, discussions and knowledge sharing between the participants during the symposium that will include;

· Presentations on research findings, evidence based cases, experiences and practices. 

· Question and answer sessions and discussions after each presentation

· Content reflection exercises at the end of each day of the symposium 

· Evaluation of the symposium by participants using impact survey questionnaires 

Symposium Outputs Documentation and Dissemination

The symposium proceedings will be documented in real time using visual media such as photo and videography, which will be streamed on Facebook, Twitter, YouTube and Paepard blog. Key presentations and discussions will be compiled into a report, which subsequently will be published as print and eBooks. One thousand copies of the book (print copy) will be produced and distributed to stakeholders at relevant agricultural events. The visual media outputs (pictures and videos) will be hosted at the Research Tropica website and the NIPOFERD home page of the PAEPARD website and linked to AgTube and YouTube for wider coverage.
Programme (7 – 8th December 2017)
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ABSTRACTS
TA01

THE NUTRITIVE VALUE OF PALM KERNEL CAKE DURING GROWING STAGES IN THE NIGERIAN LOCAL CHICKEN

K.D. Afolabi

Department of Animal Science, University of Uyo, Uyo, Nigeria

E-mail: kaydafl@yahoo.com Phone: +234 (0) 8060645446.
Palm kernel cake (PKC), a residue and by-product of oil extraction from palm kernel is abundant in Nigeria, non-toxic and readily available at low cost. The Nigerian Local chickens (NLC) are slow growers and are reared under extensive system of management. There is paucity of information on the nutritive value of PKC in NLC compared with improved breeds. In a Completely Randomized Design (CRD), the Feed Intake (FI), Weight Gain (WG), Feed Conversion Ratio (FCR), economy, Apparent Nutrient Digestibility (AND) and hematology of 64 day-old chicks fed 0 (control), 10, 15, and 20% Palm Kernel Cake-Based Diets -PKCBD (22% CP and 3,000Kcal ME/Kg) and 60 nine-week old NLC growers fed 0 (control), 10, 15, 20 and 25% PKCBD (17% CP and 2,813 - 3,070 Kcal ME/kg) for 9 and 12 weeks respectively on deep litter house were thus evaluated. Feed and water provided ad libitum. Data were analyzed using descriptive statistics and ANOVA. The PKCBD were similar (p>0.05) for FI, WG, FCR and hematological parameters (PCV, hemoglobin, red blood cell, platelets, heterophil and eosinophil) across diets but WBC (15.95 - 19.53 x 106/mm), lymphocytes (60.00 - 67.00%), monocytes (0.67 to 2.00%) and AND of Dry Matter (DM), Crude Protein (CP), Crude Fibre (CF), fat and minerals of grower chicken significantly decreased (p < 0.05). The hematological parameters obtained were within the normal range of values documented for healthy chicken. Protein and Metabolizable Energy (ME) intakes of chicks on control diet were significantly (p < 0.05) higher than what obtained for birds fed 10 - 20% PKC based diets whereas the ME intake (144.96 - 155.67 KcalME/bird/day) and protein intake (8.81 - 9.44 g/bird/day) for the growers were similar (p > 0.05). The cost of feed/kg and the cost of feed/kg WG of birds significantly (p< 0.05) decreased with increasing level of dietary PKC. The birds’ performance indices and AND of PKC-based diets in NLC can be precisely predicted. PKC, a cheap and locally available feed ingredient could be safely and economically added up to 20 and 25% levels in the diets of Nigerian local chick and grower chicken respectively without any adverse effect on their hematology, performance and economy, but AND of DM, CP, CF, fat and minerals were significantly decreased (p < 0.05) due its fibre contents. 

Keywords: Nigerian local Chicken, Palm kernel cake, hematology, nutrient digestibility
TS02

EGG LAYING PERFORMANCE AND CARCASS TRAITS OF NIGERIAN LOCAL HENS FED VARYING DIETARY LEVELS OF PALM KERNEL CAKE

K.D. Afolabi1 and A.O. Akinsoyinu2 

1Department of Animal Science, University of Uyo, Uyo, Nigeria

2Department of Animal Science, Babcock University, Ilishan-Remo, Ogun State, Nigeria

Corresponding author: Dr. K.D. Afolabi; E-mail: kaydafl@yahoo.com 

The Nigerian Local Hen (NLH) are slow growers and are reared under extensive system of management. The performance, egg quality and carcass traits  of Nigerian Local hen fed varying dietary levels of Palm Kernel Cake (PKC) under intensive system of management were investigated. Chicks of Nigerian fowl were hatched, raised on deep litter system and fed with chick mash (22%CP and 3,000 kcal ME/kg of feed) and grower mash (17% CP and 3,000 kcal ME/kg of feed) for 9 and 12 weeks respectively before switching over to layers mash in battery cages. Normal vaccination, medication and standard management practices were observed. One hundred and twenty NLH at the point of lay (24 weeks old) were randomly assigned, 2 per cage, with 10 replicates per diet in a completely randomized design, to 6 PKC-based layer diets that contained 20% CP and 2,700 kcal of ME/kg of feed. The PKC was included at levels of 10, 20, 30, 40, and 50% in diets 2, 3, 4, 5, and 6, respectively. Diet 1 without PKC served as the control. To make the diets isocaloric, 0.5, 1.48, 3.35, 5.22, 7.11 and 8.98% palm oil was added to diets 1, 2, 3, 4, 5, and 6, respectively. Feed and water were offered ad libitum for 12 weeks. After 12 weeks in lay, a hen per cage (10 hens per diet or 60 hens altogether) were tagged and starved overnight with access to water. These were individually weighed, slaughtered, stunned, de-feathered, dissected, eviscerated, cut into parts and weighed. The hen-day production (53.8 to 63.3%) peaked at dietary PKC levels of 20 to 40%. Feed conversion ratio was also lowest in hens fed the 20 to 40% PKC-based diets, but it was poorer than the control diet for those fed 50% PKC. The least hen-day production value was recorded amongst birds fed the 50% PKC-based diet. The albumen height (3.16 to 3.73 mm) was highest for eggs laid by hens fed the control and 10% PKC diets. The egg yolk indices of eggs laid by hens fed 0 to 10% dietary PKC (0.2) were significantly (p<0.05) higher than those recorded in eggs laid by hens fed 20 to 50% PKC (0.13 to 0.15). The yolk color score increased significantly across the diets (from 1.0 to 5.9) as the level of palm oil increased. The egg weight, egg circumference, egg shell thickness, egg shape index, and weights of the albumen and yolk were similar across diets. Significant increase in feed intake, % abdominal and gizzard fat and % gizzard were also recorded in hens fed PKC-based diets over those on control diets. Apparent nutrient digestibilities of DM, CP, CF, fat and minerals significantly decreased (p < 0.05). The Nigerian local hens economically utilized up to 40% PKC with added palm oil which are readily available in Nigeria without any adverse effect on the laying performance, egg and post-laying carcass qualities.

Keywords: Palm kernel cake, egg quality, Nigerian local hen, palm oil
TS03

CHALLENGES ASSOCIATED WITH UTILIZATION OF PALM KERNEL CAKE (PKC) IN POULTRY NUTRITION AND FEED ADDITIVE APPLICATIONS FOR THEIR MITIGATION

E.K. Ndelekwute and Esther D. Assam

Department of Animal Science, University of Uyo, Uyo, Nigeria

Corresponding author: E-mail: ndelekwute.ek@gmail.com
In this work, the challenges associated with the use of palm kernel cake (PKC) in poultry nutrition and current feed additives applications for mitigating the negative impacts of PKC on poultry performance are examined. Palm kernel cake, a product of palm kernel oil production is used principally to reduce feed cost and invariably increase gross margin in the Nigerian commercial poultry industry. Its inclusion in feeds reduces the levels of very expensive maize and soybean meal needed to balance the diets of intensively farmed poultry. Though the nutritive value of PKC has been fairly adjudged as adequate at certain level of inclusion in diets of different classes of poultry, there are certain attendant challenges that should not be ignored. On dry matter bases, its proximate composition results indicated on the average 18.0% crude protein, 18.0% crude fibre, 8.0% ether extract and 2500 Kcal/kg metabolizable energy, depending on processing method. The lysine and methionine content is less than 1.0% making them critical in high PKC based diets for chicken. The issue of high level of acid detergent fibre (cellulose and lignin), presence of non-starch polysaccharides (NSPs) such as mannan, β-glucan and xylan, grittiness, poor quality protein in terms of its amino acid profile, especially the essential amino acids, rancidity of the product (fats and oil oxidation) during extended storage and mold contamination should be tackled. Feed additives (natural and synthetic types) could come to the rescue in reducing the effects of these challenges. For example, the effects of fibre and NSPs which include poor digestibility could be reduced by addition of appropriate enzymes (cellulase, β-glucanase, xylanase) to PKC based diets. Inclusion of synthetic lysine and methionine could mitigate the negative impact of poor protein quality, while anti-oxidants and mold inhibitors additions to the feed could prevent rancidity and lower the rate of nutrients reduction through possible mold growth respectively, which otherwise would lead to poor feed utilization and physiological dysfunctions. During extended storage of PKC, organic acids such as formic and propionic acids could be used to reduce mold growth and contamination. Application of natural feed additives like spices and essential oils which are currently gaining popularity should be explored. Addition of feed additives have proven to improve productivity of poultry and therefore they should be used to reduce negative impact associated with the use of PKC in poultry feeds.

Keywords: feed additives, negative impact, palm kernel cake, poultry nutrition 
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PERFORMANCE OF BROILERS FED PALM KERNEL CAKE-BASED DIETS SUPPLEMENTED WITH BIOACTIVE YEAST

C. Ezema 

Department of Animal Health and Production, Faculty of Veterinary Medicine, University of Nigeria, Nsukka, Nigeria

E-mail: chuka.ezema@unn.edu.ng Tel. 07060721739

Feed is a major production factor in poultry farming as its cost alone accounts for 65 - 80% of the total cost of production. In an effort to reduce feeding costs, poultry and pig farmers resort to the use of readily available and cheaper non-conventional feed ingredients such as palm kernel cake (PKC), which has over the years been promoted by researchers as viable alternative energy and protein source. The problem with inclusion of PKC in broiler diet however, is that it increases the fibre content of the finished feed, thereby reducing both digestibility and efficiency of utilization of such feeds. Bioactive yeast (Saccharomyces cerevisae) has been shown to secret enzymes that help to digest fibres and other organic matters present in fibrous feedstuffs like PKC. This suggests that supplementing PKC-based broiler diets with bioactive yeast may improve the digestibility and efficiency of utilization of such diets. The aim of this study therefore was to investigate the possible beneficial effects as well as the optimum level of inclusion of bioactive yeast in PKC-based broiler diets for economic broiler production. One hundred and forty Abor Acre broiler chicks were randomly distributed into seven groups of 20 birds each. Each group was further subdivided into four replicates of five birds each in a completely randomized design (CRD). Groups 1 to 5 were placed on an experimental diet that contained 30% PKC. Groups 1 to 4 were fed this experimental diet supplemented with bioactive yeast at the levels of 0.4, 0.8, 1.2 and 1.6 gm yeast /kg of feed respectively for 8 weeks. All the groups were offered the experimental diets ad libitum. Daily feed intake, weekly weight gain, FCR, economics of production, apparent digestibility and hematological parameters of the birds were evaluated. The carcass quality was assessed at the end of the 8th week. There was no significant difference in feed intake. Group 2 weighed significantly heavier (p≤0.05) that the rest. Groups 2 and 3 had the highest apparent crude fibre digestibility of 30.86% and 30.87% respectively. The values for other hematological parameters were not statistically different (p>0.05). Group 3 had a lower total WBC count of 5.88 ± 0.76 x 103 cell/µl compared to group 2 which had a total WBC count of 11.229 ± 5.45 x 103 cell/µl and group 5 that had a total WBC count of 10.17±3.38 x 103 cell/µl. There were no gross differences in the carcass quality, however, Group 2 carcass (2.10 ± 0.10 kg) was significantly heavier (p≤0.05) than others. Feed cost for producing 1 kg live weight of Group 2 birds was N87.32 /kg, Group 5 was N101.81 /kg and Group 7 was N139.31 /kg. Group 2 performed significantly better than others in weight gain, carcass weight and economic gain. Based on the findings of this study, group 2 (30% PKC with 0.8 gm yeast/kg of diet) was recommended for optimum weight gain, carcass quality and economic return in broiler production. However, poultry farmers who want to use PKC without yeast supplementation should not exceed 10% of PKC inclusion. 

Keywords: Palm kernel cake, broilers, poultry feed, bioactive yeast

TS05
PRACTICAL APPLICATIONS OF PALM KERNEL CAKE TO PIG FEEDING BY SMALL-SCALE FARMERS IN SOUTHEASTERN NIGERIA

A.U.C. Ohanaka1, C.M. Nwogu2, B.U. Ekenyem3 and I.C. Okoli1
1Department of Animal Science and Technology, Federal University of Technology, PMB 1526 Owerri, Nigeria

2Department of Animal Production and Health Technology, Imo State Polytechnic, Umuagwo, Owerri, Nigeria

3Department of Animal and Veterinary Medicine, Imo State University Owerri, Nigeria

Corresponding author: A.U.C. Ohanaka; E-mail: ohanakaalbert@gmail.com
The use of non- conventional feed resources (NCFR) as feed ingredient in livestock nutrition has continued to gain attention as possible alternatives sources of protein and energy to livestock in Nigeria due to increasing costs of conventional ingredients also utilized as human food, and as a consequence threatens to limit the growth of the livestock industry. In this regard, agricultural and produce processing by-products that are hitherto discarded are increasingly being utilized by Feedmillers and farmers to formulate and produce livestock feeds, thereby achieving significant reductions in cost of production. One of such agricultural produce processing by-products that have continued to gain attention in livestock feeding is palm kernel cake (PKC), which is the by-product of oil extraction from palm nut. Although PKC has over the years been used as a filler to increase the bulk of animal feeds, it is currently becoming an important source of energy and protein in livestock feeding despite earlier reports of its high fibre content, low palatability, poor amino acids content and limited digestibility by monogastric animals such as poultry and pigs. Recent research reports have highlighted several benefits of PKC in poultry nutrition, especially when supplemented with appropriate enzymes or given as a mix with other feed ingredients. Similar positive results on dry matter intake, body weight gains and feed efficiency have also been reported for different classes of pigs when PKC was used to replace maize wholly or in parts to further drive down the cost of production. Small-scale farmers in southeastern Nigeria have also developed and adopted several methods of improving the utilization of PKC in pig feeding such as its fermentation in water or fresh cattle blood for several days prior to feeding. This treatment has been found to significantly improve intake, palatability and digestibility of the PKC, while reducing the dustiness of the feed. Oil sludges from palm oil processings are also used to ensile PKC so as to increase the energy value of the meal. It is also mixed with the cattle rumen digesta and allowed to ferment for several days in order to improve its feeding value for pigs and reduce feeding costs, although the fibre content of the mix has been found to increase substantially. Farmers in the zone also utilize PKC as a binder for other alternative feedstuffs such as cassava flour or sieviate thereby enhancing the utilization of cassava products in pig nutrition with reduced deleterious effects. Similar actions have also been carried out for cassava peel and spent grain as mixes with PKC for improved intake. There is the need for scientific verification of the production benefits of these location specific farmer practices before promoting then as good livestock production practices.   

Keywords: Palm kernel cake, cattle blood, rumen digesta, livestock feed, pigs, poultry 
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LEAST COST PRODUCTION OF SAWDUST/PALM KERNEL CAKE BASED DIETS FOR POULTRY ON ZOOTECH FORTIFIER MIX

N.M. Anigbogu1& 2 and M.C. Ugwuene2
1Coordinator Life-Enzyme and Fine Chemical Research, 2Department of Animal Nutrition and Forage Science, Michael Okpara University of Agriculture, Umudike, Abia State, Nigeria  

Corresponding author: Prof. N.M. Anigbogu; E-mail: nmanigbogu@yahoo.com
Three studies were conducted to evaluate utilization of sawdust/palm kernel cake/Zootech Fortifier mix as feed component for broilers. Eighty day-old broiler chicks were used in each of the different studies A - C with 40 birds per treatment (T1 and T2) that replicated 4 times; and conducted as on-farm research studies. The birds were of average replicate weight of 480 g and a maximum difference between groups of 1.02 g. Group feed intake and individual live weight were registered at 7 days interval until the 49 days of the trial. Based on parameters studied in Experiment A, the findings on Zootech Fortifier mix diet (T2) fed broilers revealed; final weight gain, weight gained/day, cost of total feed intake, feed conversion ratio, mortality, cost of production, gross profit, and profit to be favorable (p<0.01, p<0.05) in T2, with differential values range of 11.19 – 63.32% over the farmers practice of using commercial feed as in T1 diet. The feed intake/day, total feed intake and lean meat yield were better (p>0.05) in T2. As in Experiment B; findings on the sawdust/palm kernel cake/Zootech Fortifier mix diet composition (T2) fed to broilers showed: the final weight gain, weight gained, feed intake, cost of feed/kg, feed conversion ratio, total feed intake at 49 days, mortality, lean meat, gross profit and profit were all in favor of T2; with differential values range of 10.64% - 242.31% (p<0.01, p<0.5)  over the farmers practice as in T1 diet fed broilers. Other differential values were noted low (p>0.05), but numerically better than the T1 in all aspects. Based on the Experiment diet fed broilers: the final weight gain, weight gained/day, cost of total feed intake, feed conversion ratio, mortality, cost of production, lean meat, gross profit, and profit were again all in favor in T2 (p<0.01, p<0.05) with differential values range of 19.54 – 75.54% over the farmers practice of commercial feed as in T1 diet. The feed intake/day and total feed intake showed better results (p>0.05) as in T2 as revealed by the differential values. Based on the overall studies of A - C, the differential values were found generally in favor of T2 diets; and ranged from 11.19 – 243.31% (p<0.01, p<0.05, p>0.05) when compared to farmers practice as in T1 diet. 

Keywords: Broilers, sawdust, palm kernel cake, weight gain, feed conversion ratio
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GROWTH PERFORMANCE, CARCASS CHARACTERISTICS AND COST-BENEFITS OF BROILERS FED CORN-PALM KERNEL CAKE BASED DIETS SUPPLEMENTED WITH COMMERCIAL ENZYMES

C. Ezema and C. Uloho 

Department of Animal Health and Production, Faculty of Veterinary Medicine, University of Nigeria Nsukka, Nigeria

Corresponding author:  Dr. C. Ezema; E-mail: chuka.ezema@unn.edu.ng

A six week study was conducted to evaluate the growth performance, carcass characteristics and cost-benefits of broiler chicken fed corn-palm kernel cake based diet supplemented with a commercial enzyme preparation (Maxigrain®). Seventy five Cornish strain day-old chicks were randomly distributed into three treatment groups: A, B and C of 25 birds each. Birds in group A were fed an experimental broiler starter diet containing 10% PKC without enzyme supplementation; birds in group B were fed the same but this time supplemented with the commercial enzyme, while those in group C were fed a diet containing no PKC and also without enzyme supplementation (control) during the starter phase of development (0 – 4 weeks). At the finisher phase (5 – 6 weeks) the birds were fed finisher diets containing 20% PKC without enzyme supplementation (group A), 20% PKC with enzyme supplementation (group B) and 0% PKC without enzyme supplementation (group C and control). Carcass ccharacteristics, organ relative weights and cost benefits evaluation were carried out at the end of the sixth week of feeding. The results showed that group C birds had significantly (p ≤ 0.05) higher growth rate than groups A and B. However, at weeks 5 and 6, group B showed significantly (p ≤ 0.05) higher weight gain than A at the end of the 6th week of the feeding trial. The carcass quality cut parts were significantly (p ≤ 0.05) better for group B birds compared to groups A and C. There was no significant difference (p > 0.05) in the weight of the heart, liver, kidney and abdominal fat. Broilers in group C showed significantly (p ≤ 0.05) higher level of crude fat content in their breast muscle than broilers in groups A and B, while group B had significantly (p ≤ 0.05) higher moisture content, followed by group A, then C. The protein level in group B was however significantly (p ≤ 0.05) lower than that of groups A and C. The cost-benefit value of group C (₦598.38) and economic efficiency (1.43) were observed to be better than the values recorded in the other groups (₦413.45 and ₦375.52), and (1.88 and 2.07) respectively. The group B birds however returned better cost-benefit, economic efficiency and economic ranking than group A. This study suggests that enzyme supplementation may have contributed to improved growth, carcass quality and economic returns in broilers fed with corn-palm kernel cake based diets.

Keywords: Palm kernel cake, corn, commercial enzyme, broilers, feeds
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PROXIMATE and AMINO ACIDS COMPOSITIONS OF PALM KERNEL CAKE SAMPLES FROM NIGERIA

U.E. Okata1, E.C. Ogundu2, M.C. Uchegbu3 and I.C. Okoli3 

1Department of Agricultural Technology, Federal Polytechnic Nekede, Imo State, Nigeria

2Department of Animal Science, Akwa Ibom State University

Department of Animal Science and Technology, Federal University of Technology Owerri, Nigeria

Corresponding author: Mr. U.E. Okata; Email: chmech2010@gmail.com

PKC is the by-product of the palm kernel oil processing industry with widely ranging nutrient contents, depending upon the oil extraction process, the species of the palm nut and the amount of shell content remaining in the meal. This study reports the proximate and amino acids compositions of PKC samples collected from five locations in Nigeria, in order to establish reference values of these parameters for PKC used in the Nigerian livestock industry. The dry matter (DM) ranged from 92.34 to 93.38%, with a mean of 93.01±0.456%, while the coefficient of variation (CV) between different sample readings was less than 1%. The crude protein (CP) content standardized to a dry matter content of 88% ranged from 13.04 to 14.57%, with a mean of 13.55±0.617% and CV of 4.55, indicating low variation in samples. The crude fiber (CF) contents ranged from 10.65 to 20.75%, with a mean value of 16.02±3.94% and very wide CV (24.59), while ether extract (EE) contents ranged from 2.97 to 6.37%, with a mean value of 4.60±1.37% and very wide CV of 29.783, indicating again that the value cannot serve as reference for the local industry. The total ash content also ranged from 2.42 to 2.89%, with a mean value of 2.73±0.21% and narrow CV of 7.69, while nitrogen free extract (NFE) content ranged from 48.05 to 57.75%, with a mean value of 51.80±4.21%, and narrow CV of 8.27, indicating again that that this mean could serve as reference value for the Nigerian livestock industry. The total amino acid (TAA) and ammonia content of PKC samples ranged from 11.55 to 12.96%, with a mean of 12.02 ±0.57% and narrow CV of 4.78, indicating again that the mean value could serve as the reference for the Nigerian industry. Methionine content of PKC ranged from 0.27 to 0.29%, with a mean of 0.28 ± 0.012% and a narrow CV of 4.364, indicating again that the value could serve as reference for the Nigerian industry. Lysine content ranged from 0.38 to 0.48%, with a mean of 0.43 ± 0.039% and moderate CV of 8.89 indicating again that the value could serve as reference for the Nigerian industry. The threonine contents of the PKC samples ranged from 0.40 to 0.45%, with a mean of 0.42 ± 0.022% and CV of 5.29, indicating again that the mean value could be referenced in the industry. From these results, Nigerian PKC cannot be regarded as a protein source for monogastric animals since it requires fortification with synthetic sources of almost all the essential amino acids for it to drive optimal performance in animals like poultry. There is need to harmonize industrial extractions processes that yield most of the PKC analyzed in this study in order to develop appropriate regulations that assign quality grades to the feedstuffs. For examples, quality grades could be assigned to products of known industrial processes according to protein and amino acids values derived from the analyses of these products.  

Keywords: Palm kennel cake, crude protein, amino acids, animal production
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PERFORMANCE OF GROWER PIGS FED VARYING DIETARY LEVELS OF PALM KERNEL MEALIN THE HUMID TROPICS

B.E. Obua1, L.A. Okoro2, C.C. Osondu2 and V.U. Anyanji2
1Department of Animal Production and Livestock Management, Michael Okpara University of Agriculture, Umudike, Nigeria

2 Department of Animal Production Technology, Imo State Polytechnic Umuagwo, Imo State, Nigeria

Corresponding author: Dr. B.E. Obua; E-mail: benobua@gmail.com
The apparent high cost of quality pig feeds and their seasonal fluctuations militate against optimal pig production. The use of agro industrial by-product (AIBP) is being exploited in pig feeding as a measure for sustainable livestock production and development. Palm kernel meal (PKM), an AIBP has been identified as alternative feedstuffs and could form a major source of energy and/or protein in animal feeds to reduce the increasing cost of major energy and protein sources in pig rations replacing part or whole of the conventional feedstuffs, such as maize and soybean meal and thereby reducing the cost of feeding pigs. A 28-day feeding trial was conducted using 24 crossbred (Large White x Landrace) sixteen-week old weaner pigs with average weight of 20.3 kg to evaluate the effect of dietary inclusion levels of palm kernel meal (PKM) on the performance of grower pigs in the humid tropical environment of South Eastern Nigeria. The pigs were divided into four groups of six grower pigs each, and each group further subdivided into 3 replicates of 2 pigs each. They were randomly assigned to treatments in a completely randomized design (CRD).The pigs were assigned to four dietary treatments containing varying levels of 0, 20, 30 and 40% palm kernel meal, in a corn-soybean meal based diet. Palm kernel meal was used to replace proportions of maize and soy bean meal in the test diets. All the diets were fairly iso-nitrogenous (16% CP) and contain about 2900kcal/kg ME (Metaboliazable energy). Feed was provided at 5.0% of body weight, while water was supplied ad-libitum to the pigs. All the animals were dewormed and treated against ecto-parasites prior to the start of the experiment. They were kept two pigs in a pen measuring 2m by 7m, which had a feeding, drinking and wallowing trough in a standard tropical-type pig house with open sides covered with wire gauze, concrete floor and roofed with corrugated roofing sheets. Results of the study showed that at 40% dietary inclusion level of palm kernel meal, cost per kilogramme of feed (N11.64) was lower (p>0.05) than that of the other diets (N14.63 - N19.11). Generally, pigs fed palm kernel meal diets had similar (p>0.05) average daily gain, feed conversion ratio and final live weight to pigs fed the control diet. Specifically, pigs fed diet containing 40% PKM level had non-significantly (p>0.05) lower cost of a kilogramme weight gain (N36.12) and average daily feed intake (1.07kg) than the other treatments. The results of this trial suggests that palm kernel meal could be incorporated in grower pigs diets up to 40% level without adversely affecting the performance of grower pigs.  
Keywords: Palm kernel meal, pigs, feed, humid tropics
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PERFORMANCE OF WEANER PIGS FED VARYING DIETARY LEVELS OF PALM KERNEL MEAL

B.E. Obua1, D.U. Mmadu1, A.O. Obiahu1, I.N. Ukachukwu1 and J.C. Uwakwe2

1Department of Animal Production and Livestock Management, Michael Okpara University of Agriculture, Umudike, Nigeria.
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*Corresponding author: Dr. B.E. Obua; E-mail: benobua@gmail.com
Palm kernel meal (PKM), an agro industrial by-product (AIBP) has been identified as alternative feedstuffs and could form a major source of energy and/or protein in animal feeds to reduce the increasing cost of major energy and protein sources in pig rations. PKM a by-product of palm kernel processing for oil, could be used to replace part or whole of the conventional feedstuffs, such as maize and soybean meal and thereby reducing the cost of feeding pigs. A 28-day feeding trial was conducted using 24 crossbred (Large White x Landrace) seven-week old weaner pigs with average weight of 5.2 kg to evaluate the effect of dietary inclusion levels of palm kernel meal (PKM) on the performance of weaner pigs in the hot humid tropical environment of South Eastern Nigeria. The weaner pigs were divided into four groups of six weaner pigs each, and each group further subdivided into 3 replicates of 2 pigs each. They were randomly assigned to treatments in a completely randomized design (CRD). The pigs were assigned to four dietary treatments containing varying levels of 0, 10, 20 and 30% palm kernel meal, in a corn-soybean meal based diet. Palm kernel meal was used to replace proportions of maize and soy bean meal in the test diets. All the diets were iso-nitrogenous (22% CP) and contain about 3100kcal/kg ME (Metaboliazable energy). Feed was provided at 5.0% of body weight, while water was supplied ad-libitum to the pigs. All the animals were dewormed and treated against ecto-parasites prior to the start of the experiment. They were kept individually in pens measuring 2m by 7m, and had a feeding, drinking and wallowing trough in a standard tropical-type pig house with open sides covered with wire gauze, concrete floor and roofed with corrugated roofing sheets. Results of the study showed that at 30% dietary inclusion level of palm kernel meal, cost per kilogramme of feed (N20.57) was non-significantly lower (p>0.05) than that of the other diets (N24.10 - N27.64). Pigs fed palm kernel meal diets had similar (p>0.05) average daily gain, feed conversion ratio and final live weight to pigs fed the control diet. However, pigs fed diet containing 30% PKM level had significantly (p<0.05) lower cost of a kilogramme weight gain (N55.95) and average daily feed intake (0.714 kg) than the other treatments. The results of this trial suggests that palm kernel meal could be incorporated in weaner pigs diets up to 30% level without any deleterious effect on  the performance of weaner pigs. However, for optimum performance and maximum profitability in terms of revenue, maximum weight gain and heavier body live weight per pig, 20% dietary level inclusion of PKM is advocated for weaner pigs.

Keywords: Palm kernel meal, pigs, feed, humid tropics 
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METHODS FOR IMPROVING THE NUTRITIVE VALUE OF PALM KERNEL CAKE AND ITS UTILIZATION AS SUBSTRATE FOR THE PRODUCTION OF VALUE ADDED PRODUCTS

I.P. Ogbuewu, and I.C. Okoli 
Department of Animal Science and Technology, Federal University of Technology, PMB 1526, Owerri, Nigeria
Corresponding author: Dr. I.P. Ogbuewu; E-mail: dr.ogbuewu@gmail.com
Nigeria as the fifth world largest producer of palm oil products generates large volumes of palm oil processing wastes such as palm kernel cake (PKC) that could be harmful to the environment if not well managed. Several studies in Nigeria promoted the incorporation of PKC directly in to monogastric animal diets, with limited results, due to its fibrous and gritty nature. Several methods such as physical, chemical, biological or combination of these treatments have been used to overcome these constraints, with chemical and biological treatments having greater positive effects. Solid state fermentation, enzyme treatment and probiotic supplementation have been shown to improve the nutrient value of PKC. The conversion of PKC into different value-added products is presently receiving research attention as this can improve its utilization in animal production, while creating additional source of income for the palm oil industry. PKC fibre can also serve as prebiotics for modifying gut microbiota and/or immunity of animals, resulting in improvements in their growth and health. Specifically, cell wall of extracts from PKC contain 580 g/kg mannan 120 g/kg cellulose, 488 g/kg D-manose and 40 g/kg xylan that serve as functional prebiotics. Furthermore, the beneficial effects of mannan-OSC, a prebiotics present in PKC on intestinal microflora have been reported.  The antimicrobial activity of PKC protein on the growth of spore-forming bacteria after enzymatic hydrolysis with alcalase has also been documented. PKC has also been used to generate industrial heat by direct combustion or as substrate for production of biofuel, cellulose, organic acids and enzymes. Value added PKC products are however still expensive due to the costs of processing them, indicating the need to simplify these processes in order to make the products accessible to all levels of the livestock industry. This paper reviews the methods for improving the nutritive value of palm kernel cake and its utilization as substrate for the production of value added products for animal production.

Keywords: Palm kernel cake, solid state fermentation, prebiotics, probiotics, enzymes
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GROWTH PERFORMANCE AND CARCASS CHARACTERISTIC EFFECTS OF REPLACING MAIZE WITH PALM KERNEL NUT MEAL (PKNM) IN BROILER DIETS IN SOUTHEASTERN NIGERIA

Chinwe M. Nwogu1, C.C. Achonwa2, R.K. Nwogu3, M.C. Ugwuene3 and I.C. Okoli2
1 Department of Animal Production and Health Technology, Imo State Polytechnic, Umuagwo, Imo State, Nigeria

2 Department of Animal Science and Technology, Federal University of Technology, Owerri, Imo State, Nigeria

3 Department of Animal Nutrition and Forage Science, Michael Okpara University of Agriculture, Umudike, Abia State, Nigeria

In this study, the physicochemical  characteristics of palm kernel nuts was first reviewed in comparison with other locally available energy raw materials such as maize, sorghum and cassava flour in order to determine its suitability as an energy feed ingredients in broiler feeding. Secondly, a market survey of the current prices of these materials was carried out to compare their cost contributions to the formulation of broiler diets in south eastern Nigeria. Based on these physicochemical and economic attributes of palm kernel nuts (PKN), palm kernel nut meal (PKMN) was prepared by grinding cleaned PKNs with a hydraulic crusher into polyethylene woven sacks and used to prepare diets offered to broilers within one week of the PKNM preparation. One hundred and eight broiler chicks were used for the experiment. They were divided into six groups of eighteen birds each and further replicated three times with six birds per replicate in a completely randomized design (CRD) and randomly allotted to six treatment diets containing PKNM at 0, 20, 40, 60, 80, 100% (T1 - T6) as replacement for maize in a feeding trial that lasted for eight weeks with T1 serving as control. Data generated from the study showed that PKN is rich in oil, has a crude protein range of 7.01 - 14.8%, crude fibre range of 11.09 - 20.4%, NFE range of 33.40 – 43.8%, ash value of 3.4% and metabolizable energy of 2440 kcal/kg. Its current supply price range of between N112.00 and N117.00 per Kg in south eastern Nigeria and was cheaper than the price of maize and sorghum and similar to the price range of processed cassava flour (N100.00 – 110.00) per Kg. The feeding trial results showed that it required up to 40% maize replacement with PKNM to elicit observable treatment effects on feed intake, weight gain, final body weight and feed conversion ratio in finisher broilers. The daily feed intake (99.215 g), weight gain (66.429 g), final body weight (1.92 kg) and feed conversion ratio (1.38) of birds fed 40% replacement were significantly higher (p<0.05) than other treatment diets values respectively. It also required the same replacement levels to achieve superior (p<0.05) values of percentage dressed weight than other treatment diets including control. Percentage dressed weight of 81.80% was significantly higher (p<0.05) than other treatment diets. This study demonstrates the beneficial effects of replacing maize with PKNM in broiler diets and therefore recommends replacement of maize with PKNM at 40% for farmers to attain optimum production with least input cost.  

Keywords: palm kernel nuts, maize, feed, broiler

TS13

QUALITY SCORES OF THE AMINO ACIDS CONTENT OF PALM KERNEL CAKE SAMPLES FROM NIGERIA

U.E. Okata1, I.P. Ogbuewu2, M.C. Uchegbu2 and I.C. Okoli2
1Department of Agricultural Technology, Federal Polytechnic Nekede, Imo State, Nigeria

2Department of Animal Science and Technology, Federal University of Technology Owerri, Nigeria

Corresponding author: Mr. U.E. Okata; Email: chmech2010@gmail.com

The nutritive value of proteins depend on their capacity to produce nitrogen and amino acids in adequate amounts to meet the requirements of livestock. Scores such as essential amino acids indices comprising chemical scores, chemical scores to crude protein ratio and total essential amino acid to crude protein content ratios among others have been used to evaluate the quality of non-conventional feedstuffs. Amino acids have also been classified base on chemical principles (pH) into three main categories, the neutral, acidic and basic amino acids. In this study, three simple scoring techniques, qualitative, quantitative and chemical partitioning of the amino acids compositions of PKC samples collected from different parts of Nigeria was carried out. Qualitatively, the Nigerian PKC was scored rich only in one essential amino acid, arginine and moderate in others such as isoleucine, leucine, valine and phenylalanine and low in other essential amino acids. On mean total amino acids bases, the Nigerian PKC contained 47.92% essential amino acids, and 50.26% non-essential amino acids. Similarly, the percentage essential amino acids without histidine and arginine was 31.35%, while the Histidine + Arginine content was 1.99 ± 0.143%. The percentage mean total neutral amino acids in the PKCs was 67.58%, while the basic amino acids value was 20.13%. The PKC was also high in polar amino acids (59.88%), while the mean methionine in total sulphur amino acids was 41.35%. Since the Nigerian PKC is rich only in arginine and moderate in isoleucine, leucine, valine and phenylalanine and low in other essential amino acids, it cannot be regarded as a protein source for monogastric animals. Therefore, farmers will need to fortify PKC-based diets with synthetic sources of the limiting essential amino acids or add considerable amount of protein rich ingredients for such diets to drive optimal performance in monogastric animals like poultry.  
Keywords: Palm kernel cake, protein score, amino acids, poultry
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THE PHYSICAL CHARACTERISTICS AND FIBER COMPOSITIONS OF PALM KERNEL CAKE IN RELATION TO MONOGASTRIC ANIMAL NUTRITION

A.A. Omede1, E.C. Ogundu2, M.C. Uchegbu3 and I.C. Okoli3
1Department of Animal Production. Kogi State University, PMB 1008, Anyigba, Nigeria 

2Department of Animal Science, Akwa Ibom State University, Obio Akpa, Nigeria
3Department of Animal Science and Technology, PMB 1526, Owerri, Nigeria

Corresponding author: Dr. A.A. Omede; Email: jabulaniapeh@yahoo.com
Palm kernel cake (PKC) is a by-product of palm kernel oil (PKO) extraction, with many economic importance. It plays a vital role in the nutrition of farm animals, including monogastric animals. However, most information about PKC deal with its chemical composition. Little or nothing is known about its physical properties. In as much as its’ chemical composition varies, depending on sources and method of processing, its physical characteristics could play a vital role in a finished feed as well as its utilization by monogastric animals. Studies indicate that the physical characteristics of feed or feed ingredients affect nutrition of animals. PKC is shown to have the highest values for some physical characteristics when compared to some other industrial by-products of importance in monogastric nutrition. These characteristics are further affected by particle size. Soluble and non-soluble non-starch polysaccharides (NSPs), which  are generally considered as anti-nutritional factors are present in PKC, and in different ways reduce its utilization in monogastric animal unless with the intervention of feed enzymes. Current approaches to the enhancement of the nutritional value of PKC in monogastric nutrition include solid state fermentation with fungal and bacterial organisms and physical treatments, such as extrusion, which have shown some promise, especially in depolymerisation of the  of the β-mannan in PKC. Furthermore, NSPs such as mannose and mannan-oligosaccharides present in PKC could serve as prebiotics in broiler chicken production and are being promoted as one of the viable alternatives to antibiotic use in animal production. Further studies into the relationships between the physical characteristics, fiber and chemical compositions of PKC and how their negative influences on monogastric nutrition could be mitigated are suggested. 

Keywords: Palm kernel cake, monogastric animals, non-starch polysaccharide, fiber, feeds
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APPROPRIATE EXTENSION AND ADVISORY SERVICES APPROACHES IN DISSEMINATING PALM KERNEL CAKE PRODUCTION TECHNOLOGY IN NIGERIA
J.U. Chikaire1, L.C. Okoli1, G.N. Ben-Chendo2, F.N. Nnadi1 and I.C. Okoli3
1Department of Agricultural Extension, Federal University of Technology, Owerri, Nigeria
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Building farmers’ capabilities through agricultural extension and advisory services provides an excellent starting point for sharing feeds/nutrition knowledge and developing farmers’ healthy nutrition attitudes and practices in socio-culturally appropriate manner. Therefore, for research to be effective, there must be an efficient mechanism whereby its findings can be used by the end-users. This process is the function of extension/advisory services. For increased livestock production, it is important to keep farmers updated on information regarding various feed production technology processes- in this case palm kernel cake (PKC) production. Inadequate access of farmers to relevant livestock Information/technology has an effect on all livestock sub-sectors and different stages of livestock production. PKC technology dissemination therefore is important for improved smallholder farmer livestock production and consequent increase in family income. Developing a medium to exchange information is vital because it is necessary to integrate information from researchers, farmers and extension agents to be able to develop technologies that work. This paper thus discusses the importance of extension and advisory services approaches that could be used to reach livestock farmers. Such approaches include training and visits, participating approaches, project approaches, farmer field school (FFS), farmer-fish and farmer to farmer engagements among others. We recommend and appreciate the participatory approaches for use in disseminating PKC technologies.

Keywords: Palm kernel cake, approaches, extension, advisory services, technology, production
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G.N. Ben-Chendo1, and J.U. Chikaire2 and C.I. Okoli3
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This study ascertained the profitability of palm kernel cake (PKC) production in Southeast Nigeria. With the use of a well-structured questionnaire, a multi-stage sampling technique was employed to select 140 PKC producers in six Local Government Areas (LGAs) namely Awka south, Nnewi north and Onitsha north in Anambra state, and Owerri municipal, Orlu and Okigwe south in in Imo state of Southeast, Nigeria. The data collected were analyzed using descriptive statistics, net income and profitability analytical tools. The results revealed that majority of the respondents were males (62.86%), married (50%) and had secondary education (51.43%). Most (53.57%) of them have been in the business for 6 years and have an average of 2 laborers. For every tonne of palm kernel nut (PKN) processed, the respondents got an average of 410 litres of palm kernel oil (PKO), 540 kg of PKC and 25 kg of sludge which were sold at N200/litre, N15/kg and N20/kg respectively. The respondents’ most common source of capital was from bank loan (64.29%). The study revealed that PKC business had a higher profitability index of 0.71 which implied that there was 71% return for every naira invested per tonne of PKN. Based on the findings, the major constraints faced by the respondents were, use of crude methods in milling, lack of credit facilities and intensive labor during milling. The result of this study calls for producers to form cooperatives for alternative sources of funds to replace obsolete machines, organize training workshops on new technologies to reduce labor cost.

Keywords: Palm, kernel, nut, cake, oil, returns, sludge
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NUTRITIONAL VALUE AND HEALTH BENEFITS OF BIOACTIVE MOLECULES DERIVED FROM PALM KERNEL CAKE

C.C. Ogbu and I.C. Okoli
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Palm kernel cake (PKC) is an important by-product of palm kernel oil extraction. Annual national output is estimated at 75,000 metric tonnes and Nigeria is among the leading producers of PKC in sub-Saharan Africa. Palm kernel cake is currently used for livestock feeding, especially in ruminant and swine production. The use of PKC in poultry diet and in the diets of other monogastric animals is limited by the high content of poorly digestible non-starch polysaccharides (NSP), low protein digestibility and absence of limiting amino acids like lysine, methionine and tryptophan. Interventions to enhance the nutritive value of PKC in order to make it amenable to monogastric feeding have been the subject of considerable research in the last decade. To date reports on the value of PKC has dwelt mostly on production parameters and intestinal biology of livestock and poultry with little attention on other economic and health benefits derivable from PKC. In addition to its utility as feed ingredient for animals, PKC has been shown to contain bioactive molecules that could benefit animal health and production, food and pharmaceutical industries. The present review focuses on current knowledge and understanding of the nutritional and potential health benefits of bioactive molecules derivable from palm kernel cake.

Keywords: Palm kernel cake, feedstuff, livestock production, animal health  
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PHYSICOCHEMICAL CHARACTERISTICS OF PALM KERNEL CAKE AND STRATEGIES FOR IMPROVING ITS NUTRITIVE VALUE FOR POULTRY AND PIGS
N. O. Aladi, A.K. Chukwukaelo, L.C. Ikpamezie, S.O. Ukossa and N.J. Okeudo
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Review of literature shows that though palm kernel cake (PKC) has a nutrient density higher than most conventional feed ingredients used in poultry and pig feeding, its use in monogastric diets is limited (30% for poultry and 60% for pigs) and is largely driven by economic factors occasioned principally by high cost of maize and other grains rather than the nutritional potentials inherent in PKC. Its gross energy (4998 kcal/kg), crude protein (14 – 21%) and mineral composition are superior to maize and soybean meal. It value for poultry and pigs is however limited by high content of insoluble crystalline mannan which make up to 30% of its cell wall component. Monogastric animals have limited ability to elaborate mannanase needed to breakdown the mannan to mannoligosaccharides, mannobiose and mannotriose. The use of commercial exogenous enzymes in PKC-based diets have not been very effective because they either do not contain the requisite enzymes or their activities are limited by factors intrinsic to the metabolism of the farm animals. An understanding of the physical and microstructure of the mannan in PKC is therefore needed and is also reviewed in this paper. The insight drawn from this, explains reasons for the recent interest in the use of biodegradation via solid state fermentation (SSF) as a technical tool for improving the nutritive value of PKC. Scientific data from our experiments further indicate that blending PKC with several nonconventional feed materials (NCFM) rich in moisture and fermentable sugars and the subjecting the mixture to SSF hold great promise towards better utilization of PKC in monogastric animals’ nutrition in the future. This will not only spare maize for human consumption but will increase productivity of farm animals and reduce environmental pollution by converting many by-products like PKC, which are often improperly disposed into livestock feeds. These would in the long run engender healthier lives, cleaner environment and greener earth.

Keywords: Palm kernel cake, broilers, pigs, mannan, solid state fermentation
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UTILIZATION OF PALM KERNEL CAKE IN FEEDING POULTRY

N.J. Okeudo

Department of Animal science and Technology, Federal University of Technology Owerri, Nigeria

Palm kernel cake (PKC) is fully entrenched as a major feedstuff for poultry in feed milling operations in Nigeria. Its relative low cost and availability locally constitute its main advantages. PKC is a medium grade protein and energy feedstuff (crude protein, 12 - 23%; metabolizable energy, 2500 kcal/kg), with good essential amino acids profile and high in trace minerals. However, PKC is high in crude fibre (17.5%) and mannan, the highly indigestible non-soluble polysaccharide (NSP). Incorporation of high levels of PKC in poultry diets has not been associated with any impairment in organoleptic or sensory quality, though evidence exists suggesting that this may in fact lead to improvements in flavor intensity and hedonic scores. In order to prevent a probable negative effect on egg shell thickness, supplementation with calcium may be a necessity. From available evidence it was recommended that PKC can be included in poultry diets at the following levels, without any negative effect on live weight gains: broiler starter, 25%; broiler finisher, 35%; layer starter, 30%; layer grower, 40%; and laying birds, 35%.

Keywords: Palm kernel cake, feedstuff, mannan, non-soluble polysaccharide, poultry
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 PALM KERNEL CAKE AND SOME AGRO BY-PRODUCTS MIXTURE:  A POSSIBLE ENERGY SOURCE IN POULTRY DIET

E.B. Etuk, C.A. Anosike and I.U. Obasi
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Maize, which is a staple for humans typically, provides the bulk of energy in poultry diets in Nigeria. Over the years, the fluctuating cost of maize has resulted in very unstable price of feed often reaching unsustainable levels. Most close substitutes to maize sometimes face very similar challenges. However, a closer look at some agro by-products indicated that some relief could be obtained at least in part by combining them in poultry diets. Studies were therefore, carried out to determine the possible use of 2 parts of palm kernel cake in combination with 1 part of yam peels and 1 part of plantain peels to replace 50% of maize in broiler and turkey diets. Results of the studies indicated that starter broilers performed obviously poorly in most growth parameters measured compared to those fed the maize based diets except. Finisher broilers produced 10.50% higher feed intake, 17.08% poorer feed conversion ratio and 10.72% lower body weight gain compared to those on maize based diets. However, feed cost and feed cost per kg body weight gain were comparably lower at 23.33% and 11.46%, respectively. Similarly, for turkeys, up to 20% reduction in feed cost, comparable and at older age better growth rates were obtained. Finisher broilers and turkey producers particularly, those targeting specific weight markets could therefore, find the 2:1:1 combination of palm kernel cake, yam peels and plantain peels a cheaper energy source to replace 50% of the maize in the diets.

Keywords: Palm kernel cake, finisher broilers, turkey, yam peels, plantain peels 
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EFFECT OF DIETARY SUPPLEMENTATION PALM OIL AND PALM KERNEL OIL ON GROWTH PERFORMANCE AND TESTICULAR DEVELOPMENT IN ALBINO RATS
S.C. Akomas and T.H. Azubuike
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In this study 36 male albino rats having an average body weight of 50±4 g and average age of 3 weeks were used to determine the effects of palm oil (PO) and palm kernel oil (PKO supplementation on the growth performance and testicular development in albino rats. The rats were divided into four groups of nine rats each and further replicated three times, with three rats per replicate in a completely randomized design (CRD). Group II and III rats were given standard rat chow supplemented with 8 ml/Kg of PO and PKO respectively as part of the energy source in their diet. Group I and IV were the control groups and did not receive the oils in their diets, however, 80 mg/ml of vitamin E was included in the diet of the Group IV rats as the positive control. The effect of freshly included oils on growth performance and testicular development was evaluated after 42 days of feeding at two weekly intervals of samples collection, bearing in mind that the spermatic cycle was 9 – 12 days. Effects on seminiferous tubules were assessed and also epidydimal sperm reserves. Body weights at the end of the feeding trails ranged from the highest values seen in vitamin E group with 191.97 ± 2.42 g to the lowest, 162.80 ± 2.42 g recorded in the PKO supplemented group. Histology showed that lumen the seminiferous tubules contained tails of matured sperm cells, but over time the positive effect of vitamin E waned and the effect became adverse on the seminiferous tubules. The group that received PKO not only showed destroyed matured sperm cells but also destroyed developing sperm cells. From the findings, PKO has a destructive effect on the seminiferous tubules in rats, while vitamin E enhanced semen production. There is therefore the need to supplement vitamin E whenever it is suspected that the PKC used in the diets of breeding male animals contain high levels PKO.

Keywords: Albino rats, palm oil, palm kernel oil, vitamin E, testicular development
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