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Abstract
The study evaluated the growth response, carcass traits and cholesterol of growing 
finishing pigs fed different fibre feedstuffs made up of palm kernel cake (PKC), corn 
bran (CB), rice bran (RB) and brewers dried grain (BDG) for twelve weeks. Sixteen 
cross-bred (Large White ×Hampshire) growing pigs of average weight 31.25±1.88 
kg were randomly distributed into 4 experimental diets of 4 animals per treatment 
with each animal serving as a replicate. Diet 1 contained 40% of Corn bran (CB), 
while diets 2, 3 and 4 contained 40% of PKC, BDG and RB respectively. The design 
of the study was completely randomized design. The growth response of the animals 
showed significant difference (P < 0.05) on the average final weight and daily weight 
gain. The average final weight ranged from 55.24 to 72.11 kg with PKC based diet 
having the highest value and RB based diet having the least. The average daily 
weight gain was highest for PKC based diet (0.470 kg) and lowest (0.281kg) for RB 
based diet. The feed conversion ratio (FCR) ranged from 3.39 to 4.66. The carcass 
cholesterol which was significantly affected (p<0.05) by the dietary treatments 
ranged from 43.44 to 53.00 mg/100g) with PKC based diet having the least value. It 
can be concluded from this study that PKC was better utilized by growing/finishing 
pigs than the other fiber feedstuffs for growth, Carcass trait and low Carcass 
cholesterol. 
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Description of the Problem
Pig production in the humid tropics has 
been reported by (1) to be constrained by 
seasonal feed deficits and high cost, 
erratic supply of feed ingredients and 
competition between humans and pigs 
for available feed resources. As a result 
of this, most pig farmers in Nigeria resort 
feeding their stocks with kitchen wastes 
and agro-industrial by products such as 
palm kernel cake, brewers' dried grain, 

wheat offal, rice bran etc.
The continuous use of agro-industrial by 
products as basal diets by most pig 
farmers in Nigeria has been attributed to 
i n c r e a s i n g  u n a v a i l a b i l i t y  a n d  
consequent high cost of the conventional 
feeds (2). Although, the feeding value of 
these agro-industrial by products had 
been  a  cont inuous  subjec t  o f  
investigation by monogastric animal 
nutritionists in Nigeria (3, 4, 5, 6, 7, 8 and 
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9), however, the effects of their inclusion 
on carcass traits and cholesterol 
concentration of the carcass have not 
been fully documented. 
Due to increasing incidence of cardio 
vascular diseases, most elites in Nigeria 
who consume pork tend to be cautious of 
the amount of fat in the pork and this is 
beginning to have effects on pork 
demand among them. This decrease in 
acceptability of pork may adversely 
affect its market and general pig 
production especially in Nigeria (10).
 Most pig farmers especially in the south-
western Nigeria have been using agro-
industrial by products such as palm 
kernel cake, brewers' dried grain, rice 
bran, wheat offal etc as basal diets 
without sufficient knowledge on the 
quality of pork such feeding regime will 
produce. The intention of these pig 
farmers was to embark upon intensive 
production of pigs as an effort geared 
towards increasing animal protein 
supply at reduced cost for human 
consumption (5) .  Farmers  and 
researchers in Nigeria have been using 
agro-industrial by products as basal 
feedstuffs in the diets of growing-
finishing pigs with little or no emphasis 
on the effects of their inclusion on the 
degree of fattiness on the final product 
(pork) and also the effects of their 
inclusion on the leanness of the carcass. 
It has been reported that there was an 
urgent need to return to a balanced fatty 
acid diet by decreasing intake of 
cholesterol especially the type that have 
been  impl i ca t ed  ( low dens i ty  
lipoprotein) and saturated fats  (10).
Hence, this study was carried out to 
further investigate the growth response, 
carcass cholesterol and leanness of 

carcass of growing-finishing pigs fed 
different fibre feedstuffs. 

Materials and Methods
Location of the Experiment
 The experiment was conducted at the 
Swine Unit of the Teaching and 
Research Farm, Obafemi Awolowo 
University, Ile - Ife, Nigeria which lies 

0
approximately on Latitude 7 28'N and 

0Longitude 4 33'E with an altitude of 
about 244m above the sea level.
Test Ingredients
All the fibre ingredients were purchased 
at Ibadan, Oyo State, Nigeria. The palm 
kernel cake (PKC), corn bran (CB) and 
rice bran (RB) were bought at Farm 
support Ltd, Ibadan, Oyo State, while 
the brewers' dried grain (BDG) was 
purchased at Egbeda area along Ife-
Ibadan express-way, Ibadan. 
Management of Experimental 
Animals
 A total of sixteen growing pigs (Large 
White x Hampshire) with initial average 
weight of 31.25 ±1.88kg were used in 
this study. The animals were randomly 
assigned to 4 experimental diets. There 
were 4 pigs per treatment and each of 
them served as a replicate. Before the 
commencement of the experiment, all 
the animals were given Ivomectin® and 
antibiotics. Other routine management 
practices were strictly adhered to. Feed 
and water were supplied ad libitum to 
the animals throughout the experiment. 
The experiment lasted for twelve weeks 
(84 days).
Experimental Diets
 Diets were formulated to contain four 
different fibre sources at 40% inclusion 
level. Diet 1 contained 40% of Corn bran 
(CB), while diets 2, 3 and 4 contained 
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40% of Palm Kernel Cake (PKC), 
Brewers' dried grain (BDG) and Rice 
bran (RB) respectively (Table 1). 
Experimental diets were fed to the 
animals on treatment basis ad libitum. 
Water was also supplied ad libitum 
throughout the experimental period.
Data Collection: The animals were 
weighed on weekly basis and records of 
weight gain, feed intake and feed to gain 
ratio were calculated on treatment basis.
Carcass and Organs Weight: At the 
end of the experiment, three animals per 
treatment were slaughtered for carcass 
analysis. The live weight was taken 
before slaughtering while the dressing 
weight was taken after slaughtering and 
the dressing percentage was determined 
as below.
 Dressing percentage=  
         Dressing weight × 100
            Live weight        
The carcass weight, organ weight, back 
fat thickness, length of the body among 
others were taken and calculated in 
relation to their dressing percentages. 
Carcass Cholesterol
Meat samples were collected between 

nd rd
the second (2 ) and third (3 ) ribs and 

thalso between the twelfth (12 ) and 
th

thirteenth (13 ) ribs for the analysis. 
Cholesterol  was separated and 
quantified by normal phase High 
Performance Liquid Chromatography 
(HPLC). Total cholesterol content of 
each meat sample was calculated in 
duplicate based on the external standard 
technique from a standard curve area vs. 
concentration.
Chemical Analysis
Each treatment diet and test ingredients 
w e r e  a n a l y z e d  f o r  p r o x i m a t e  
composition. The analysis for dry 

matter, crude protein, crude fibre, fat 
and ash was done according to the 
method of (11) in the laboratory.
Statistical Analysis
Data obtained was statistically analyzed 
using one way analysis of variance 
(ANOVA) and the means were 
separated using Duncan multiple range 
test of (12).

Results and Discussion
Proximate Composition of Test 
Ingredients and Experimental Diets.
The proximate composition of the test 
ingredients is shown in Table 2 while 
that of the experimental diets is shown 
in Table 3. The result showed that BDG 
had the highest crude protein value 
(23.32 %) which was higher than the 
findings from (13) who reported 22.49 
% for crude protein while the least value 
(12.49 %) was found in Corn bran. The 
differences obtained from all the fibre 
feedstuffs for crude protein may be due 
to the differences in source and 
processing methods which each of the 
fibre feedstuffs had undergone (9). The 
dry matter (DM) content was highest in 
PKC (90.24 %). Rice bran had the least 
dry matter value of 89.20 %. Similar 
range of DM was reported (14). Higher 
dry matter value (90.2 %) was reported 
for rice bran (15). The differences in the 
dry matter value may be as a result of 
d i ffe rences  in  the  process ing  
techniques. 
The highest crude fibre value was found 
in BDG (20.57 %) while similar range 
was found in PKC and Corn bran. 
Higher value (17.5 %) was reported (15) 
for rice bran. The variations obtained 
may be due to the differences in the 
nutrient profile of ingredient, specie and 
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 Table 1: Gross Composition of Experimental diets for Growing –  Finishing Pigs

   DIETS  9  
Ingredients (%)  1  2  3  4  
Maize  
Soybean meal  
Groundnut cake   
Corn bran 

 
Palm kernel cake 

 
Brewers’ Dried grain 

 Rice bran
 Bone meal
 Fish meal

 Salt
 *Vits/Mins

 
premix

 Total
 

40.0  
6.00  
10.0  
40.0

 
-

 
-

 -
 1.50

 2.00
 0.25
 0.25
 100
 

40.0  
6.00  
10.0  
-

 
40.0

 
-

 -
 1.50

 2.00
 0.25
 0.25
 100
 

40.0  
6.00  
10.0  
-

 
-

 
40.0

 -
 1.50

 2.00
 0.25
 0.25
 100

 

40.0  
6.00  
10.0  
-

 
-

 
-

 40.0
 1.50
 2.00
 0.25
 0.25
 100
 Calculated Analysis

 
 

Metabolizable Energy 
(Kcal/kg)              Crude 
Protein (%)                                    

 

Crude Fibre (%)                    

       

 2852.96 

 
    

16.86

 
       

6.51

                             

 2722.96

 
    

19.66

 
      

6.51

 

 2644.96  

 
     

19.66

 
       

9.71

 

 2996.96

 
    

17.26

 
      

6.71

 
*Premix supplied the following p er kg diet: Vit. A 10,000,000 IU; Vit. D 32,000,000 IU; Vit. E 6,000 IU; 
Vit K 2,000 mg; Vit B 1

 

2,000 mg; Vit. B 2

 

5,500 mg; Vit. B 6

 

2,200 mg; Vit. B 12

 

12 mg; Biotin 30 mg; folic 
acid 600 mg; Niacin 10,000 mg; pantothenic acid 7,000 mg; choline chloride 500 ,000 mg; Vit. C 10,000 
mg; iron 60,000 mg; Mn 80,000 mg; Cu 8,00 mg; Zn 50,000 mg; Iodine 2,000 mg; cobalt 450 mg; 
selenium 100 mg; Mg 100,000 mg; anti-

 

oxidant (BHA) 6,000 mg.

 

Diet 1 = Diet with 40% Corn bran (CB)                          Diet 2 = Diet wi th 40% Palm Kernel Cake (PKC) 
Diet 3 = Diet with 40% Brewers’ dried

 

grain (BDG)         Diet 4 = Diet with 40% Rice bran (RB)

 

Table 2: Proximate Composition of Test I ngredients  
  Fibre ingredients     

Parameters (%)
 

Palm Kernel cake
 

Corn bran
 

Rice bran 
 

BDG        SEM ±
 Dry matter (DM)

 Ash 

 Crude fibre

 
Ether extract

 
Crude protein

 

Nitrogen Free extract

 

90.24

 3.68

 10.54

 
6.72

 
22.53

 

56.53

 

89.40

 2.25

 10.55

 
2.33

 
12.69

 

81.18

 

89.20

 8.73

 11.63

 
13.14

 
13.56

 

52.94

 

89.90

         
1.72

 6.21

           

0.95

 20.57

         

1.41

 
3.25

           

1.62

 
23.32

         

1.99

 

46.65

         

5.06

 

BDG: Brewer’s Dried grain                        SEM:  Standard Error of Means

  
 

 
 
 
 
 
 

Table 3: Proximate Composition of Experimental Diets  
  Diets    

Parameters (%)    1   2   3     4           SEM ±
Dry matter (DM)

 
Ash 

 Crude fibre
 Ether extract

 Crude protein
 Nitrogen Free extract

 

89.97
 

7.97
 6.40
 6.65
 16.80

 62.18

 

88.88
 

9.89
 7.18
 6.78
 17.00

 59.17

 

90.33
 

9.54
 7.93
 3.30
 16.86

 62.38

 

89.55
       

1.79
14.21

       
0.94

 
3.46

        
0.68

4.55
         

0.60
17.52

       
1.17

60.27

       
3.16

Diet 1 = Diet with 40% Corn bran (CB)                          Diet 2 = Diet with 40% Palm Kernel Cake (PKC) 
Diet 3 = Diet with 40% Brewer’s dry grain (BDG)         Diet 4 = Diet with 40% Rice bran (RB)
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processing methods involved in the 
production (8).  The ether extract values 
ranged from 2.33 to 13.14 %, BDG value 
was the highest and Corn bran had the 
least value (2.33). The differences 
obtained may be due to variation in the 
quantity of monounsaturated fatty acids 
and low saturated fatty acids present in 
these feedstuffs (16). The Nitrogen Free 
Extracts (NFE) values ranged from 
33.49 to 61.58 %. BDG had the highest 
NFE while Corn bran had the least value. 
All these values were within the range of 
values in literature (13). The differences 
obtained for all the parameters measured 
for each of the fibre feedstuff may be due 
to changes in the variety of crops and 
methods of industrial processing (13). 
The crude protein of the diets ranged 
from 16.80% in diet 1 to 17.52% in diet 4 
while the crude fibre ranged from 3.46% 
in diet 4 to 7.93% in diet 3. The ether 
extract was lowest in diet 3 (3.30%) 
while highest value (6.78%) occurred in 
diet 2. The ash was highest in diet 3 
(14.21%) and lowest (7.97%) in diet 1. 
The differences in the proximate values 
of the diets may be due to variations in 
the nutrient profile of the test ingredients. 
The calculated Metabolizable Energy 
( M E )  v a l u e  r a n g e d  f r o m  
2,644.96Kcal/kg in BDG based diet to 
2,996.96Kcal/kg in RB based diet. The 

difference in ME values of the diets may 
be due that the variation in the ME 
concentration of the test ingredients. The 
ME values were within range reported 
(18). 
Growth Response of the Experimental 
Animals
The result from growth response of the 
experimental animals is shown in Table 
4. There were significant differences (P 
< 0.05) across all the treatments for 
average final body weight and average 
daily weight gain. The final weight 
ranged from 55.24 to 72.11 kg with 
highest value found in diet 2 (72.11 kg) 
while the least value was found in diet 4 
(55.24 kg). The average daily weight 
gain was highest in diet 2 (0.470 kg) 
while the least value was found in diet 4 
(0.281 kg). The finding on daily weight 
gain is lower than 0.50 kg/d reported (8, 
17). The value obtained for corn bran 
based diet 1 (0.413 kg/d) was higher than 
the value (0.351 kg/d) reported by (18) 
who fed pigs 30 % corn bran. The range 
of value (0.281 to 0.470 kg/d) obtained 
from the study was higher than value 
reported by (9) who reported (0.20 to 
0.39 kg/d) when pigs were fed 25 % of 
the different fibre feedstuffs. The 
superiority in final body weight and 
average daily weight gain of the animals 
on PKC based diet may be due its being 

 
        Table 4:  Growth Response  of the Experimental Animals  

          
Diets

    
Parameters

 
1(CB)

 
2

 
(PKC)       3

 
(BDG)

 
4

 
(RB)

 
SEM ±

  Average Initial weight (kg)

 Average Final Weight (kg)

 Average Daily Weight Gain (kg)

 
Average Daily Feed Intake (kg)

 
Feed Conversion Ratio (FCR)      

 

31.25

 65.95b

 0.413ab

 
1.36

 
3.39

 

32.63

 72.11a

 0.470a

 
1.59

 
3.87

 

31.83

 61.81bc

  0.357ab

 1.46

 
4.13

 

31.50

 55.24c

 0.281b

 1.31

 
4.66

 

1.88   

 2.08

 0.03

       
0.06

    
0.29     

 
abc

 

Means in the same row having different superscripts differ

 

at p ≤ 0.05,

 

SEM = Standard error of mean.

 

Diet 1 = Diet with 40% Corn bran (CB)                          Diet 2 = Diet with 40% Palm Kernel Cake (PKC) 
Diet 3 = Diet with 40% Brewer’s dry grain (BDG)         Diet 4

 

= Diet with 40% Rice bran (RB).
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more efficiently utilized for growth by 
growing/finishing pigs than the other 
test ingredients in this study. Besides, the 
19.66% crude protein and 2,722.96 
Kcal/kg of ME in the PKC based diet 
m a y  h a v e  b e e n  t h e  b e s t  f o r  
growing/finishing pigs compared to 
others in this study. Also, the differences 
in values obtained for all the growth 
parameters monitored in this study may 
be due to the variations in crude fibre and 
crude protein contents of the test 
ingredients. The average daily feed 
intake ranged from 1.31 to 1.59 kg with 
highest value occurring in diet 2 (1.59 
kg). The differences in feed intake may 
be due to variations in the crude fibre 
content of the diet because pigs may eat 
more to compensate partially for lower 
digestible energy value (19).  The feed 
conversion ratio (FCR) ranged from 
(3.39 to 4.66). Diet 4 had the highest 
value (4.66) while diet 1 had the least 
value (3.39). The differences in the FCR 
may be due to the variations in the feed 
intake and weight gain of the 
experimental animals. 
Carcass Traits and Cholesterol of 
Growing – Finishing Pigs Fed 
Experimental Diets
The result for carcass trait and 
cholesterol of the experimental animals 
is shown in Table 4. There were no 
significant differences (P > 0.05) across 
all the treatments for all the carcass traits 
measured except for liver weight. 
However, the carcass cholesterol was 
significantly affected (P < 0.05) by the 
dietary treatments.  The dressing 
percentage ranged from 72.39 to 75.52 
%. Pigs fed corn bran based diet had the 
highest value (75.52 %) while pigs fed 
rice bran based diet had the least value 

(72.39 %). Lower value range (64.52 to 
68.00 %) was reported by (18) who fed 
pigs with 30% of fibre feedstuff. 
Likewise (20) reported a lower range of 
(68.41 to 70.89 %) when PKC and BDG 
were fed to growing pigs. The back fat 
thickness ranged from (2.33 to 3.23 cm) 
with highest value found in CB based 
diet (3.23 cm) and least found in BDG 
based diet. Lower range (1.17 to 2.43 
cm) was reported by (18). The back fat 
thickness values suggest that the pigs 
might have used the test ingredients used 
in this study for fat deposition 
differently. Also it may be due to 
variations in the fibre content of the diet. 
The heart weight was highest in CB and 
BDG based (0.53 %) while the least 
value (0.43 %) was found in PKC based 
diet. Higher range (0.50 to 0.71 %) was 
reported by (18). The empty stomach 
weight was highest (1.45 %) in PKC 
based diet while least was found in BDG 
based diet. The small intestine length 
was highest (1640.70cm) in CB based 
diet and least (1481.00 cm) in RB based 
diet. The differences obtained from this 
study may be due to the differences in 
the crude fibre content of the diet. 
There were significant differences (P< 
0.05) across the treatments for liver 
weight and carcass cholesterol. The liver 
weight was highest in PKC based diet 
(2.66 %) while the least value was found 
in diet 4 (1.93 %). The Carcass 
cholesterol was highest in RB based diet 
(53 mg/100g) while the least value was 
found in PKC based diet (43.44 
mg/100g). The PKC showed a 
significant decrease (P<0.05) in carcass 
cholesterol content when compared with 
CB, BDG and RB by 10.12%, 0.53% 
and 18.04% respectively. The variations 
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Table 5: Carcass Traits and Cholesterol of the Experimental Animals  
          Diets    
Parameters

 
1 CB

 
2 PKC

 
3 BDG

 
4 RB

 
SEM ±

 
Live weight (kg)

 Dressing %

 Back fat thickness (cm)

 
Heart (%)

 
Empty stomach weight (%)     

    

Liver (%)

 

Length of small intestine (cm)

 

Length of large intestine (cm)

 

Carcass length  (cm)

 

Carcass Cholesterol (mg/100g)                       

65.94b

 75.52

 3.23

 
0.53

 
1.44 

 

2.21ab

 

1640.70

 

463.33

 
  

73.67

 

48.33ab

 

72.11a

 74.01

 3.00

 
0.43

 
1.45

 

2.66a

 

1251.70

 

407.33

 
  

72.33

 
  

43.44b

 

61.81bc

 74.04

  2.33

 
0.53

 
1.24

 

2.33ab

 

1580.00

 

565.00

 
   

72.67

 
  

43.67ab

 

55.24c

 72.39

 2.67

 
0.49

 
1.41

 

1.93b

 

1481.00

 

403.33

 
  

73.00

 
 

53.00a

 

2.08

    1.09

 0.26

        
0.02

     
0.06        
0.10

  

97.06  
31.65

    

 

0.53

 

1.00

 

abc Means in

 

the same row having different superscripts diff er

 

at p ≤ 0.05,

 

SEM = Standard error of 
mean.

 

Diet 1 = Diet with 40% Corn bran (CB)                          Diet 2 = Diet with 40% Palm Kernel Cake (PKC) 
Diet 3 = Diet with 40% Brewer’s dry grain (BDG)         Diet 4

 

= Diet with 40% Rice bran (RB)

 
 
 

obtained in the cholesterol of the carcass 
may be due to the differences that exist in 
the ether extract content of the test 
ingredients which had been reported by 
(21) to have influence on the cholesterol 
content of the muscle. However, the 
range of the cholesterol content of the 
pork longissimus muscle in this study 
fell within the one obtained (30 – 81 
mg/100g) by (22).    

Conclusion and Application
It can be concluded that:

1. All the animals fed the different 
fibre feedstuffs performed 
sa t i s fac to r i ly  on  a l l  the  
parameters monitored.

2. However, PKC was better 
utilized by growing pigs than the 
other fiber feedstuffs for growth, 
Carcass trait and low Carcass 
cholesterol. 

References
1. Halimani, T.E., L.R. Ndlovu, K. 

Dzama, M. Chimonyo and B.G. 
M i l l e r ,  ( 2 0 0 7 ) .  G r o w t h  
Performance of pigs fed on diets 
containing Acacia karoo, Acacia 

nilotica and Colophospermum 
mopane leaf meals. Livestock 
Research for Rural Development 
(LRRD) Vol. 19, Art. No. 12. 
Retrieved March 27, 2014, from 
http://www.lrrd.org/lrrd19/12/hal
i19187.htm

2. Damisa, M .A. and Bawa, G.S. 
(2007). An Appraisal of Weaner 
Pigs Fed different levels of 
Cassava Peal  Meal Diets,  
Australian Journal of Basic and 
Applied Sciences, 1(4): 403-406.

3. Fetuga, B.L. and Tewe, O.O. (1975). 
Potentials of Agro-Industrial by 
Products and Crop Residues as 
Livestock Feed Components. 
Nigeria Food Journal 2:136-142.

4. Fetuga, B.L., Babatunde, G. M. And 
Oyenuga,V. A. (1975). The value 
of palm kernel meal: 1.The effect 
of varying the proportion of 
protein contribution from blood 
meal and palm kernel meal on the 
performance and carcass quality 
of finishing pigs. The Journal of 
Agricultural Science.88:655-661.

5. Adesehinwa, A. O. K., I. I. Dafwang, 
B. K. Ogunmodede and T. S. B. 

Akinfala et al

120



Tegbe, (1998). A review of 
utilization of some agro-industrial 
by-products in pig rations. 
Nigerian Journal of Agricultural 
Extension, 11(1&2): 50-64.

6. Alade, N. K., Igwebuike, J. U. and 
Lawan, A. (2002). Effect of 
varying proportions of wheat bran 
on the growth performance and 
carcass components of growing 
rabbits. Journal of Sustainable 
Agriculture and the Environment, 
4: 1-7.

7.  Iyayi, E. A., O. Ogunsola, and Ijaya, 
R. (2005). Effect of three sources 
of fibre and period of feeding on 
the performance, carcass measure, 
organs relative weight and meat 
quality in broilers. International 
Journal of Poultry Science. 4:695-
700.

8. Adesehinwa, A. O. K. (2007). 
Utilization of Palm Kernel Cake as 
a Replacement for Maize in Diets 
of Growing Pigs: Effects on 
Performance, Serum Metabolites, 
Nutrient Digestibility and Cost of 
Feed Conversion. Bulgarian 
Journal of Agricultural Science, 
13: 596-600. 

9.  Akinfala, E.O., Macaulay, O. and 
O g u n d e j i ,  S . T .  ( 2 0 1 4 ) .  
Comparative Utilization of 
Different Fibre Feedstuffs by 
Weaning/Growing Pigs in the 
Tropics. Journal of Agricultural 
Science and Technology, A4:149-
154.

10.  Omojola, A.B., Fagbuaro, S.S. and 
Ayeni, A.A. (2009). Cholesterol 
Content, Physical and Sensory 
Properties of Pork from Pigs Fed 
Varying Levels of Dietary Garlic 
(Allium sativum). World Applied 

Sciences Journal 6 (7): 971-975.
11. A.O.A.C., (2000). Association of 

official Analytical Chemists. 
Official Methods of Analysis. 

th
17  edition, Washington D.C.

12. SAS, (2009). Statistical Analysis 
Software. SAS/STAT User's 
Guide, version 9.1 for windows. 
SAS Institute, Inc.,Cary, NC, 
U.S.A.   

13. Amaefule, K.U., Onwudike, O.C., 
Ibe, S.N. and Abasiekong, S.F. 
(2006). Performance, cost benefit, 
carcass quality and organ 
characteristics of pigs fed high 
graded levels of brewers' dried 
grain diets in the humid tropics. 
Pakistan Journal of Nutrition, 5 
(3):242-247. 

14. Amaefule, K.U., Abasiekong, S.F., 
Ibe, S.N. and Onwudike, O.C. 
(2009). Digestibility and Nutrient 
utilization some Agro- industrial 
by- products fed to growing Pigs 
in the Humid tropics. Pakistan 
Journal of Nutrition, 8 (4): 355- 
360. 

15. Len, N.T., Jan E. L., and Brian O. 
(2008). Effects of dietary fibre 
level on the performance and 
carcass traits of Mong cai, F1 
crossbred (Mong cai × Yorkshire) 
and land race × Yorkshire pigs. 
Asian – Australian Journal of 
Animal science, 21(2): 245 -251.

16.  Babcock, D. (1987). Rice bran as a 
source of dietary fibre, Cereals 
Foods World, 32: 538 -539.

17.Adesehinwa, A.O.K. (2004). 
Implications of feeding high 
levels of maize offal as energy 
source on the growth and cost of 
feed conversion of growing pigs. 

Akinfala et al

121



Journal of Food, Agriculture & 
Environment, 2 (3&4): 96-99. 

18. Akinfala, E.O. and Ogundeji, S.T. 
(2014). Effects of different fibre 
feedstuffs  on the Growth,  
Economy of Production and 
Carcass traits of Growing pigs in 
the Tropics. Journal of Agriculture 
and Rural Development, 12: 18 – 
26.

19. Zoiopoules, P.E. (1989). Effects of 
feeding high fiber to pigs. The 
p r o d u c t i o n  o f  m e a t  i n  
Mediterranean countries, Paris 
CIHEAM: 147 – 150.

20.  Adesehinwa, A. O. K., Obi, O. O., 
Makanjuola, B. A., Oluwole, O. O. 
and Adesina, M. A. (2011). 
Growing pigs fed cassava peel 
based diet supplemented with or 
without Farmazyme ® 3000 
proenx: Effect on growth, carcass 
and blood parameters, African 
Journal of Biotechnology 10(14): 
2791-2796. 

21.  Adesehinwa, A. O. K., and B. K. 
Ogunmodede, (2002). Utilization 
of maize offal as a replacement for 
maize in the diets of growing pig . 
Nigerian Bulletin of Animal 
Health and Production in Africa. 
50 (4): 236-242.

22. Sinclair, A. J., Barone S., Stobaus T., 
Tume R., Beilken S., Muller W., 
Cunningham J., Barnes J. A. And 
Greenfield H. (2010). Lipid 
Composition of Australian Pork 
Cuts 2005/2006. Journal of Food 
Chemistry. 121: 672-681 

Akinfala et al

122


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167
	Page 168
	Page 169
	Page 170
	Page 171
	Page 172
	Page 173
	Page 174
	Page 175
	Page 176
	Page 177
	Page 178
	Page 179
	Page 180
	Page 181
	Page 182
	Page 183
	Page 184
	Page 185
	Page 186
	Page 187
	Page 188
	Page 189
	Page 190
	Page 191
	Page 192
	Page 193
	Page 194
	Page 195
	Page 196
	Page 197
	Page 198
	Page 199
	Page 200
	Page 201
	Page 202
	Page 203
	Page 204
	Page 205
	Page 206
	Page 207
	Page 208
	Page 209
	Page 210
	Page 211
	Page 212
	Page 213
	Page 214
	Page 215
	Page 216
	Page 217
	Page 218
	Page 219
	Page 220
	Page 221
	Page 222
	Page 223
	Page 224
	Page 225
	Page 226
	Page 227
	Page 228
	Page 229
	Page 230
	Page 231
	Page 232
	Page 233
	Page 234
	Page 235
	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Page 241
	Page 242
	Page 243
	Page 244
	Page 245
	Page 246
	Page 247
	Page 248
	Page 249
	Page 250
	Page 251
	Page 252
	Page 253
	Page 254
	Page 255
	Page 256
	Page 257
	Page 258
	Page 259
	Page 260
	Page 261
	Page 262
	Page 263
	Page 264
	Page 265
	Page 266
	Page 267
	Page 268
	Page 269
	Page 270
	Page 271
	Page 272
	Page 273
	Page 274
	Page 275
	Page 276
	Page 277
	Page 278
	Page 279
	Page 280
	Page 281
	Page 282
	Page 283
	Page 284
	Page 285
	Page 286
	Page 287
	Page 288
	Page 289
	Page 290
	Page 291

