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ABSTRACT 
The present study was intended to proffer solution to the complaint of farm managers who reported that each 

time a pig from the University’s farm is slaughtered for the table, there will be excess fat (lard) in the pork. The 

study therefore was aimed at modifying the ration of the animals by feed component substitution so as to be 

producing pork of high quality. This was successfully achieved by partial substitution of palm kernel cake 

(PKC) in piggery feedstuffs with varying percentages of fibres from vegetable matter and proteins from de-
fatted soy bean meal (DSBM). A formulated feed-treatment formula was prepared and given to acclimatized 25 

male grower pigs for four weeks and by obeying the 100% feed formulation formula of vegetable fibres (VF), 

rice chaff (RC), pawpaw stem/fruit (PSF), de-fatted soy bean meal (DSBM), and percentage-varied palm kernel 

cake (PVPKC). The animals were sacrificed after the four-week treatment and it was observed that the post-

acclimatization weights of the animals were significantly (p < 0.05) reduced and the lard component of the pork 

were also balanced by the treatment.  Hence, the substitution of palm kernel cake and/or any other seed oil 

components of the animal feed with vegetable fibres, significantly (p< 0.05) reduced the fat accumulation by 

farm animals in the long run. The rationale here is that the presence of enough vegetable fibres in animal feed 

formulation mops-up the major components of the lipid profile which on accumulation increases lard.   
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I. INTRODUCTION 
Animal proteins have been of immense importance in both the young and old for their overwhelming 

anatomical, biochemical and physiological roles in man {1}. Pork is cherished by different tribes, although 

some people due to religious observances do not like it. Nigeria is the highest producer of pigs in Africa {12}, 

followed by Southern Africa and third, Uganda who are also the largest consumer of pork in Sub-saharan Africa 

{4}. However, the Tiv tribe of North Central Nigeria where they locally call it (Igio), love pork, hence, the 

University of Agriculture, Makurdi where this work was carried out is domicile in their soil. Pig is one of the 

livestock with the highest feed conversion efficiency (HFCE), {9}, and so the quality of its product- pork is very 

much dependent on what it was fed on. Also, Farmers have important motivation to raising pigs because they 

require minimal inputs in terms of family labour and feeding {15}.  Pig Production in Nigeria has hitherto 

remained at the subsistence level due to many reasons which religious belief, worm infestation due to poor 
rearing systems by some farmers and acclaimed dirty habbit of the animal are inclusive. Nevertheless, the 

advent of establishment of large farms and introduction of mechanization has been of immense assistance and 

has greatly presented Nigeria as the foremost producer of pigs in African continent {3}. 

The Problem of low animal protein intake by some Nigerians can be solved by accelerated pig 

production using species that have fast growth rate, resistance to helminth infestation and excellent meat quality 

{25}. 

Vegetable matters inform of fibres have been the essential component of both man and livestock 

diet/ration. The use of fibres by the digestive tract of man and livestock was dated back to the years of early man 

{9}. Fibres Constitute about 30% of the total constituents used in making diet/ration to meeting its palatability 

and nutritional demands.  It is a known fact that plant fibres are used in many ways by farm animals. However, 
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in addition to their functions; facilitation of peristalsis, absorption of excess sugars from the body and mopping-

up of excess cholesterol as well as increasing feed palatability amongst farm animals help to balance our 

diet/ration {24}. 

 The potentials of agro-industrial by-products such as palm kernel cake (PCK) in animal Nutrition have 

not been fully exploited even when (PKC) is relatively cheap and readily available. 

Also, the import of vegetable matters (fibres) having not been represented very well in feed stuff 

production has resulted in excess lard production in the carcass of pigs meant for the table. Hence, it has been 
the complaint of farm managers that each time a pig from the University’s piggery is slaughtered for the table, 

excess fat (lard) will be present in the meat (pork).This study therefore is aimed at modifying the ration of the 

animals by feed component substitution so as to be producing high quality pork for the University community.    

 

II. MATERIALS AND METHODS 
2.1 Experimental Ration/Design 

Five treatment ration were formulated (table 1) in which palm kernel cake (PKC) concentration was varied and 

substituted with vegetable fibres, (VF), Rice chaff,(RC), Pawpaw stem/fruit (PSF),  De-fatted soybean meal, 

(DSBM)  and Cassava peelings, (CP). 
Group 1Normal control VF 10% + PKC 30% 

Group 2 VF 15% + PKC 30% 

Group 3 VF 20% + PKC 20% 

Group 4 VF 25% + PKC 15% 

Group 5 VF 30% + PKC 5 % 

 

2.2 Animal Protocol  

Twenty five (25) male grower pigs were procured from the University’s piggery at the College of 

Animal Production, North Core of the Federal University of Agriculture Makurdi, Benue State Nigeria. The pigs 

were allotted to the five treatment ration having five (5) pigs per group. 

 

2.3 Experimental 

Five groups of five (5) male grower pigs each of 6 weeks were weighed  and fed with standard feed 

and water ad libitium for four (4) weeks and were re-weighed, after which their masses-initial and final were 

recorded. At the end of this period, they were started on the five (5) treatments plan of Vegetable fibres (VF), 

Pawpaw stem/fruit (PSF), Soy bean chaff (SBC) and Palm kernel cake (PKC), for another four (4) weeks. 

However, the animals were sacrificed at the end of this last four weeks after which their lard growth rate (LGR) 

were measured with LCD Venier Callipers for all groups, and the group mean was also calculated and recorded. 

 

2.4 Statistical analysis:   The data obtained in this study were expressed as mean ± S.D. Test for significance 

between mean parameter in respect of group differences were performed using student t-test {22}. 

 

III. RESULTS 
Table 1: Modified feed component for lard reduction in piggery (in percentages) 
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Key:  DSBM = defatted soy bean meal 

PKC = palm kernel cake 

PSF = pawpaw stem/fruit 

RC = rice chaff 

VF = vegetable fibres 
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IV. DISCUSSION 
Pig is the foremost livestock in animal husbandry that has the highest feed conversion efficiency {5; 

9}. This in no doubt agrees with the results of {23}. In a piece of pork, the lard component is up to 80%. Thus 

the results show that the quantity of  fats (lard) produced by a pig depends on how the feed given to it was 
formulated {6; 14}. Also, since the quantity of lard produced by the female animal is very much greater than 

that of the male, the possibility of female hormones helping in the conversion of feedstuffs to fats is suspected 

{10; 2 }. Pork is a very good source of animal proteins, cholesterol and saturated fats, and it has a wide 

consumption rate. In animal nutrition, proteins serve several purposes such as tissue formation, growth and 

development, repair of worn-out tissues as well as helping in the processes of blood clotting where they are 

called essential blood proteins {16}.  Lard contains saturated fat which serves essential functions of sperm cell 

capacitation in farm animals and also assists in the ripening of human sperm cells as well as assembling and 

transporting them in to the epididymis {19}. The arrival weight (AW) of these pigs showed the range of 1.22 

through 1.264kg indicating that the four weeks acclimatization period produced rapid growth and appreciable 

weight gain in the animals. The post-acclimatization mean weight (PAMW) ranged from 2.204 kg through 

2.352 kg, and thus showed that these animals were well-attended to during their acclimatization period. In 

groups 1 and 11, there was a sort of plateau of weight which may be attributable to equal concentrations of palm 
kernel cake (PKC). However, there was an appreciable decrease in the mean lard quantity (MLQ) in groups 

111,1V and V which were the groups with increasing concentrations of palm kernel cake (PKC) and vegetable 

fibres (VF) respectively. The results therefore showed that even in the presence of increased concentration of 

palm kernel cake (PKC), increasing also the concentration of vegetable fibres will in no small way reduce the 

mean lard quantity (MLQ) in piggery. It was also evident from the result that the weight of the pigs is directly 

proportional to the mean lard quantity (MLQ), hence, this agrees with the work of {16} which stated the 

relationship between body weight, adiposity(lard formation) and blood pressure increase. In the experimental, 

group1 animals have the highest value of PKC and the lowest value of VF, and so group 1 recorded the highest 

value of 2.048 kg. The group 2 animals have the mean lard quantity (MLQ) of 2.338 kg since there was a 

significant (p < 0.05) increase in the percentage increase of the vegetable fibre compared with the value in the 

control. However, group 3 animals have equal percentage of vegetable fibre and palm kernel cake, and these 
recorded significant (p< 0.05) decrease in the group mean mass (GMM) 2.018 kg of the group 3 animals when 

compared with the control. The group 4 animals had 25% of vegetable fibre (VF) and a reduced value of 10% 

palm kernel cake (PKC), and these recorded a group mean mass (GMM) of 1.928 kgs. The lowest value of PKC 

10% in combination with the highest percentage of 30% vegetable fibre (VF) gave the lowest value of post-
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acclimatization treatment group mean mass (GMM) of 1.88 kg. Hence, the above suggests that the higher the 

percentage/concentration of palm kernel cake (PKC) in the feed formulation, the higher the lard deposition in 

the pork. There are diverse roles of fibres in animals nutrition.  They help to form bulk to the gut lumen {18; 

24}. Fibres provide substrate for bacterial fermentation {23}. They also slow down the hydrolytic products of 

digestion {21; 7}. Outside the above roles, this study showed that vegetable fibres and animal proteins contained 

abundant nutrients, phytochemicals and bioactive substances that balance the formation of (lean meat/lard)-pork 

in piggery {11}. Using the results of the tested parameters, it was observed that careful addition of measured 
quantity of vegetable fibres as dorminant component of animal feedstuff reducs the excess accumulation of fats 

in farm animals- adiposity. 

 

V. CONCLUSION AND RECOMMENDATION 
In Nigeria today, partial or total substitution of palm kernel cake or any other fats and oil source (s) in 

piggery feedstuff can serve as a means of diversifying and upgrading local pork production and standardize the 

lard quality for national animal protein demand. Also, the results of the arrival and acclimatization growth rate 

showed that organized feeding of animals using substituted feedstuff, produced good effects in animals meant 

for the table. Finally, the substituted feed formulation produced good quality pork when compared to the excess 
lard pork produced by unregulated feeding of pigs with oil-containing feedstuffs.         

 

Funding 

This piece of work did not have any grant. It was carried out through the shared financial efforts of the 

contributors. 

Authors contribution 

The authors confirm contribution to the paper as follows: the corresponding author conceptualized and, designed 

and wrote the paper, author number 2 performed the analysis and author number 3 contributed data or analysis 

tool. 

Conflict of Interest The authors of this work has no conflict of interest whatsoever before, during and after this 

work. 
 

REFERENCES 
[1]. Althouse, G.C (2011), Management and Nutrition in Alello, S.E, and Moses, M.A (Editions),The Merck Manual for Veterinary 

Professionals. Merck Sharp and Dohme Corp, White house station, NJ, USA.  

[2]. Bertam,  G. Katzung (2017). Basic and Clinical Pharmacology, 14
th
 Edition. Mc Graw hill Inc. pp. 864-873.  

[3]. De Grau A, Dewey, C, Friendship, R, de lange K. (2005). Observational study of factors associated with Nursery pig performance. 

Canadian Journal of Veternary Reserve   69: 241-245. 

[4]. FAOSTAT  (2011). Food and Agricultural Organization of the United Nation Statistics Division. 

[5]. FAOSTAT  (2012). Food and Agricultural Organization of the United Nation Statistics Division. 

[6]. Huang, Y.H, Lo, L.L. Liu, S.H, Ying, T.S. (2010). Age-related changes in semen quality characteristics and expectations of 

Reproductive longevity in Duroc boars. Animal Science Journal 1: 432-437. 

[7]. Irvin, M, (2003) . Pig Production Science and technology.  UPFRONT PUBLISHING LTD Licestershire, UK, pp.3-10. 

[8]. Jeziermy, D, Mosenthic , R., Bauer. (2010). The use of grain legumes as a protein source in pig’s nutrition: a review. Animal Feed 

Science Technology 157 (3-4): 111-28. 

[9]. Katangloe, C.B, Nambi-Kasozi, J, Lumu, R,Bareeba, F, Pesto, M, Ivarsson, E, Lindberg, J.E. (2013). Strategies for coping with 

Feed Scarcity among Peri-urban livestock farmers in Kampala, Uganda. Agric Rural Development Tropical. 113:165-174.  

[10]. Katangole, C.B, Sabilti, E, Bareeba,F,  Ledin,  I .(2O11) Utilization of Market Crop Wastes as Animal feed in Urban and Peri-

Urban Livestock Production in Uganda. Journal of Sustainable Agriculture 35: 329-342.  

[11]. Kennedy,  B.W, Moxley, J.E. (2010). Genetic and environmental factors Influencing litter size, sex ratio and gestation length in the 

pig. Animal Production 27: 35-42 

[12]. Lekule, F.P. and N.C Kvysgaard, (2003). Improving pig husbandry in tropical resource- poor communities and its potential to 

reduce risk of porcine cysticercosis. Acta Tropical, 87: 111-117. 

[13]. Main, R.G, Dritz, S.S, Tokach, M.D, Goodbanc, P.D. Nelson, J.L. (2004) Increasing weaning age improve pig performance in a 

multisite production system. Journal of Animal Science 18: 1499-1567.  

[14]. Morek, J.C, Mphinyane, H.G.  (2011) Opportunities and challenges of pig production in Botswana. Livestock Reserve Rural 

Development 23,4. 

[15]. Muhanguzi, D, Lutwama, V,Mivine, F. (2012). Factors that Influence pig production in Central Uganda: Case Study of Nangabo 

Sub-County Wakiso District. Veterinary World 5: 346-351.  

[16]. Murray, Epstein  and  James,  R.  Sowers  (1992).  Hypertension , Volume. 19  No. 5 Veteran  Affairs  Medical Centre  Miami, 

USA. 

[17]. Murray, R..K, Granner, D. K., Mayes, P. A. and Rodwell, V. W. (2000). Harper’s Biochemistry,  25
th 

 Edition. Mc Graw  Hill, 

Health Profession Division, USA. 

[18]. National Institute of Statistics of Rwanda,( N I S R, 2012).  

[19]. Nelson, V.U and Cox, M.M (2001). Lehninger Principle of Biochemistry  3
rd

 Edition. New York. Available online at 

http//:www.worth publishers. Com/ lehninger. Worth Publishers, 

[20]. Olufunke, O.C, Van Veenhuizen, R, Drechset,  P. (2003). Contribution of Urban and Peri-Urban Agriculture to food security in 

Sub-saharan African. In Africa session of 3rd wwf. Kyoto, Japan. 

[21]. Pascoal, L. A. F., Thomaz, M. C., Wanatabe, P. H., Ruiz, U. D. S., Amorum, A. B., Daniel,  E (2015). Purified cellulose soybean 

hulls and citrus pulp as a source of fibre for weaned for weaned piglets. Science Agriculture 72 (5): 400-10. 



Investigation on the Roles of Vegetable Fibres on Lard Quality in Piggery 

Corresponding Author: Nwankwo, M . O                                                                                                   26 | Page 

[22]. Petrie, A. and   Watson, P.  (2002) Hypothesis test -1 the test comparing one or two means.  Statistics for Veterinary and Animal  

Science.  Blackwell Science Ltd, UK. pp. 78-88. Release  8: 5. 

[23]. Petrus,  N.P., I. Mpofu, M.B. Schneidner and M. Nepember, (2001). The constraint and potentials of pig production among 

communal farmers in Etayi constituency of Namibia, Livestock Research for Rural Development, 23: 7. 

[24]. Pluchke,  A. M., Williams, B. A., Zhang, D. G., Gidley, M. J. (2018). Dietary pectin and Mango pulp effects on small intestinal 

enzyme activity levels and macronutrient digestion grower pigs. Food function 9 (2) : 991-9. 

[25]. Rekwot, P, Abubakar, V, Jegede, J. (2003). Swine production characteristics and management systems of small holder piggeries in 

Kaduna and Benue States of North Central Nigeria. Nigeria Veterinary Journal 24, 34-40. 

[26]. Vasudevan, D.  M.  Sreekuman,  S   and  Kannan  VaiDYanathan   (2011).   Text book of Medical  Student , 6
t h

 Edition,  Jaypee  

Brothers  Medical  Publishers (P) Ltd. New  Delhi  India. 

[27]. Wachaba, J, Maribel, J, Murei, C, Kyule, M, Zessin,  K,  Olioch-Kosura, W. (2004). Health and Production in Kikuyu Division 

Central Kenya. Preventive  Veterinary Medicine. 63: 197- 210. 
[28]. Wiliams, B. A. Zhang, D. G., Lisle, A. T.  Mikkelsen, D., Mc Sweemy, C. S., Kang , S. (2016). Soluble arabinoxylan enhances 

large intestinal microbial health biomarkers in pigs fed a red meat-containing diet.Nutrition 32 (4)     

[29]. Zhang, D., Williams, B. A., Mikkelson, D., Li, L., Kexotes, H. L., Lisle, A. T. (2015). Soluble arabinoxylan alters digester flow and 

protein digestion of red meat-containing diets in pigs. Nutrition 31:1141-7. 

 

 

 

 

 

 

 

     


