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Abstract – Four weeks feeding trial was conducted to evaluate the performance characteristics, carcass and 

haematological parameters of broiler finisher chicken fed pineapple waste-rice bran (PW/RB) mixture based diets. 

Fresh pineapple waste was mixed with rice bran in ratio 1.1 (W/W) to obtain pineapple waste-rice bran mixture. Five 

diets were formulated where 0, 10, 12.5, 15 and 17.5% of wheat offal was replaced with pineapple waste-rice bran 

mixture. Two hundred, four weeks old Marshal broiler chicken were randomly allotted to five dietary treatments. 

Data were collected on feed intake, weight gain, feed gain ratio, carcass characteristics, organ weights and blood 

parameters. Birds fed with 12.5% wheat bran replacement level with PW/RB utilized their feed more efficiently 

(P<0.05) than other treatments as reflected in their daily weight gain and final live weight. There were significant 

differences (P<0.05) across the treatments in the bled weight, defeathered weight, carcass weight, drumstick, heart, 

kidney, and gizzard with 12.5% PW/RB having the highest value when compared with the control diet (0% PW/RB). 

All haematological parameters were significantly affected (P<0.05) except white blood cells counts and mean 

corpuscular heamoglobin (P>0.05). It was concluded that wheat bran in broiler diets could be partially replaced with 

pineapple waste-rice bran mixture at all levels studied but best result could be actualized when 12.5% replacement 

level is considered. 
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I. INTRODUCTION 

The rate of expansion of poultry industry has been greatly affected by high cost of livestock feed in the 

developing nations. Therefore, the search for alternative livestock feeding especially non-ruminants has 

continued to attract the attention of researchers in different part of the World. 

Pineapple waste (PW) occurs as pineapple peel and core, making about 40-50% of the fresh fruit (Buckle, 

1987) and contains majorly sucrose, fructose, glucose and other nutrients (Krueger et al., 1992). FAO (2004) 

ranked Nigeria among the leading pineapple producing countries with about 800,000 metric tons since 2001. 

The abundant availability over the years and its perishability nature initiated transformation of bulk of the 

produce to fruit juice which left the industries with enormous by-product that eventually constitute a pollution to 

the environment, therefore efforts at finding better use of the pineapple waste generated from such huge 

quantities may be important in order to allay the environmental pollution and transform the by-product to a 

potential animal feed resource. Lamidi et al., (2005) found that broiler chicken can tolerate up to 10% PW in the 

diets without deleterious effect. Olosunde (2010) reported that WAD sheep could tolerate up to 45% PW but 

30% was superior even against 0% PW when substituted for corn bran, indicating that it’s a potential feed 

resource when processed. This work therefore attempted to investigate the potential of its mixture with rice 

brand and replacement of wheat offal with such mixture. 
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II. MATERIALS AND METHODS 

Experimental Site and Preparation of Test Ingredient: 

The experiment was conducted at the poultry unit of Teaching and Research Farm, Ladoke Akintola 

University of Technology, Ogbomoso, Oyo State, Nigeria. Fresh pineapple waste was collected from the Lafia 

canning factory of Fumman Agricultural Products Nigeria Ltd, Moore Plantation, Ibadan, Nigeria.  

Experimental Diets and their Composition: 

The procured pineapple waste was mixed with rice bran in ratio 1:1 (W/W). The mixture was sundried over a 

period of time till constant weight was attained, and was milled using hammer milling machine. This was 

therefore analyzed for proximate composition (Table 1) and used to formulate experimental diets (Table 2). Five 

experimental diets were prepared and the gross composition is as shown in Table 2 below. 

Experimental Birds and Management: 

A total of 200, four weeks old Marshal Broiler chicken was fed with experimental diets for a period of four 

weeks. The birds were randomly and equally (weight balanced) to the five dietary treatments in a completely 

randomized design experiment. Each treatment was replicated four times with ten birds per replicate. The birds 

were managed under the same environmental conditions on an intensive care system throughout the 

experimental period. Initial body weights of the birds were taken on replicate basis at the start of the study and 

thereafter on weekly basis. Weekly feed intake was also recorded. The mean daily weight gain, daily feed intake 

and feed to gain ratio were thus calculated from the data obtained during the experimental period. 

Carcass and Blood Analysis: 

Twenty birds were randomly selected from the treatments at an equal amount of 4 birds per replicate for 

carcass cuts and organ examination at the expiration of the experiment, having withdrawn feed for 12hours in 

the presence of abundant water for fasting process. Weight of organs and various cut parts were taken and 

expressed as percentage of carcass weight of the birds. Blood samples meant for haematological analysis were 

drawn from the wing veins of the selected experimental birds and collected in Ethylene Diamine Tetra-Acetate 

(EDTA) bottles. Packed cell volume (PCV), Haemoglobin concentration (Hb), Red Blood Cell (RBC) were 

determined using Wintrobes Microhaematocrit, colorimetric cyanomethaemoglobin method and improved 

Neubauer haemocytometer respectively (Lamb, 1991) while differential count of WBC (leucocytes, neutrophil 

and lymphocytes) were analyzed as described by Jain (1986).  

Chemical and Statistical Analysis 

Proximate composition of the diets and test ingredient were determined by standard method of A.O.A.C. 

(2000). Data collected were subjected to analysis of variance (ANOVA) using SPSS 13.0 computer software 

package. The Duncan’s Multiple Range Tests of same computer software package was used to separate means 

with significant differences, as described by Duncan, (1955). 

Table 1. Analyzed Proximate Composition of Pineapple Waste/Rice Bran Mixture. 

Parameters Percentage 

Crude Protein 12.56 
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Parameters Percentage 

Crude Fibre 15.37 

Crude Fat 2.97 

Ash 16.29 

Nitrogen Free Extract 42.66 

Source: Labouratory work of this research. 

Table 2. Pineapple waste-rice bran based experimental diets and their gross composition. 

Ingredients (%) Control (%) 10% PW/RB 12.5% PW/RB 15% PW/RB 17.5% PW/RB 

Fixed ingredients 83.00 83.00 83.00 83.00 83.00 

Wheat offal 17.00 15.30 14.87 14.45 14.03 

PW/RB 0.00 1.70 2.13 2.55 2.97 

Determined nutrient (%)      

Dry matter 90.86 89.83 89.89 89.75 89.79 

Moisture 9.14 10.17 10.11 10.25 10.21 

Crude protein 19.67 19.21 19.36 18.57 19.69 

Crude fat 3.78 3.92 3.62 3.78 3.69 

Crude fiber 5.38 5.98 4.58 4.69 4.47 

Ash 6.89 7.11 5.92 6.05 6.11 

Nitrogen fee Extract 55.14 53.61 55.91 56.66 55.83 

Metabolizable Energy (Kca/kg) 2939.65 2881.90 2959.65 2954.35 2956.85 

Fixed ingredients %, Maize 50.00, Fish meal 2.50, soybean meal 15.70, Groundnut cake 10.00, Bone meal 2.50, Oyster shell 1.50 , Lysine 

0.20, Methonine 0.10, salt 0.25, Premix 0.25. 

Source: Laouratory activities of this work. 

III. RESULTS AND DISCUSSION 

Results 

The proximate composition of test ingredient and experimental diets was presented above in table 1 and 2 

respectively, 17.5% PW/RB based diets had the highest crude protein while the highest value of crude fat, crude 

fibre  and Ash were found in diet with 10% PW/RB. The growth performance of broiler chicken fed PW/RB 

mixture diets was presented in Table 3. There were significant differences (P<0.05) across the treatment groups 

of final live weight, weight gain, daily feed intake and feed to gain ratio. It was observed that birds on diets 

containing 12.5% PW/RB has the highest value in almost all the growth parameters; final live weight (2327.50), 

daily weight gain (46.86g) and feed to gain ratio (2.65) at the least value of daily feed intake (124.17g). 

Carcass and organ characteristic of broiler finisher chicken fed PW/RB mixture diets were presented in table 

4. There were significant differences (P<0.05) across the treatment groups in the values obtained for bled 

weight, defeatehred weight and carcass weight among the carcass yield but does not followed a definite trend, 
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however utilization of PW/RB up to 12.5% gave better yield than the control. The relative cut-up parts 

proportion had only breast muscle and drumstick that were significant difference (P<0.05) while back, thigh, 

neck, wings, and abdominal fat had no significant difference (P<0.05). Only proportion of Heart, kidney and 

gizzard had significance difference (P<0.05) among the dietary treatment groups. 

The result of haematological parameters was shown in Table 5. There were significance differences (P<0.05) 

across the dietary treatment group of PCV, Hb, RBC, Platelet, Heterophil, Lymphocyte, Monocyte, Eosinophil 

MCV and MCHC while WBC and MCH were not significantly different (P>0.05). 

Table 3. Growth indices of broiler finisher chicken fed pineapple waste-rice bran mixture based diets. 

Parameters 
T1(0%) 

PW/RB 

T2(10%) 

PW/RB 

T3(12.5%) 

PW/RB 

T4 (15%) 

PW/RB 

T5 (17.5%) 

PW/RB 
S.E.M + 

Initial weight (g) 1015.65 1015.50 1015.50 1015.55 1015.55 7.239 

Final live weight (g) 2307.75
a
 2290.00

a
 2327.50

a
 1930.00

b
 2212.50

ab
 52.215 

Daily weight gain (g) 46.08
a
 45.84

a
 46.86

a
 32.66

b
 42.75

ab
 1.902 

Daily feed intake (g) 128.17
b
 147.00

a
 124.17

b
 125.00

b
 125.50

b
 2.711 

Feed gain ratio 2.89
ab

 3.32
ab

 2.65
a
 3.93

a
 3.21

ab
 0.171 

a,b
Means in the same row with different superscript are significantly different (P<0.05). 

S.E.M = standard error of mean. 

Table 4. Carcass and organ characteristics of broiler finisher chicken fed pineapple waste-rice bran mixture diets. 

Parameters 
T1                          

(0% PW/RB) 

T2                       

(10% PW/RB) 

T3                         

(12.5% PW/RB) 

T4                 

(15% PW/RB) 

T5               

(17.5% PW/RB) 
S.E.M + 

Carcass yield       

Bled weight (g) 2214.50
a
 2219.75

a
 2240.00

a
 1859.00

b
 2133.00

a
 48.717 

Defeathered weight (g) 2032.25
ab

 2102.25
a
 2126.25

a
 1755.75

b
 2042.50

ab
 48.211 

Eviscerated weight (g) 1739.00 1735.00 1631.75 1411.00 1677.00 49.475 

Carcass weight (g) 1557.75
a
 1572.00

a
 1607.75

a
 1269.75

b
 1523.25

a
 38.075 

Dressing percentage 67.57 68.37 63.23 65.81 68.27 1.071 

Gut length (cm) 216.50
a
 225.25

ab
 227.00

a
 208.75

b
 223.75

ab
 2.569 

Relative cut-up parts (% of carcass weight) 

Breast 23.33
b
 29.68

a
 29.91

a
 29.01

a
 30.87

a
 0.993 

Back 20.76 18.71 20.23 17.75 18.79 0.446 

Thigh 16.29 16.99 18.38 17.23 16.66 0.474 

Drumstick 15.59
ab

 15.06
b
 17.80

a
 15.72

ab
 14.89

b
 0.400 

Neck 7.60 7.93 8.35 8.11 6.99 0.238 

Wings 12.05 11.62 13.91 11.89 11.62 6.352 

Abdominal fat 0.83 1.02 3.25 2.35 4.09 0.536 
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Parameters 
T1                          

(0% PW/RB) 

T2                       

(10% PW/RB) 

T3                         

(12.5% PW/RB) 

T4                 

(15% PW/RB) 

T5               

(17.5% PW/RB) 
S.E.M + 

Relative organ weight (% of carcass weight) 

Heart 0.45
b
 0.48

ab
 0.56

a
 0.51

ab
 0.49

ab
 0.161 

Lungs 0.72 0.80 1.14 0.88 1.01 0.703 

Kidney 0.84
a
 1.01

ab
 1.15

a
 1.12

a
 1.07

a
 0.039 

Liver 2.72 2.7 2.57 3.37 2.81 0.113 

Spleen 0.14 0.10 0.08 0.14 0.11 0.102 

Gizzard 5.37
ab

 4.07
b
 5.64

a
 4.97

ab
 4.44

ab
 0.227 

Proventriculus 0.47 0.48 0.65 0.69 0.62 0.035 

a,b
Means in the same row with different superscript are significantly different (P<0.05). 

S.E.M = standard error of mean. 

Table 5. Haematological parameters of broiler finisher chicken fed pineapple waste-rice bran mixture diets. 

Parameters 
T1 

(0%PW/RB)
 

T2 

(10%PW/RB)
 

T3
 

(12.5%Pw/RB)
 

T4                         

(15% PW/RB) 

T5                        

(17.5%PW/RB) 
S.E.M + 

PCV (%) 28.00
b
 27.00

b
 25.00

c
 28.50

a
 29.00

a
 0.37 

Hb (mg) 9.33
b
 8.99

b
 8.33

c
 9.50

a
 9.66

a
 0.12 

RBC (x 10
6
 µl) 4.31

ab
 3.97

cd
 4.56

a
 4.18

bc
 3.67

d
 0.82 

Platelet (x 10
3
/µl) 106.50

b
 134.00

a
 155.00

a
 106.00

b
 132.00

a
 5.30 

WBC (x 10
3
/µl) 17.90 19.13 18.38 20.48 18.40 0.62 

Heterophil (%) 29.50
ab

 25.50
ab

 20.50
bc

 36.50
a
 12.00

c
 2.36 

Lymphocyte (%) 66.00
bc

 69.50
b
 70.50

b
 59.00

c
 84.00

a
 2.28 

Monocyte (x10
3
/µl) 1.50

c
 3.00

ab
 4.00

a
 2.00

bc
 1.00

c
 0.31 

Eosinophil (x10
3
/µl) 3.00

ab
 4.00

ab
 4.50

a
 2.50

b
 3.00

ab
 0.26 

MCV (fl) 65.05
b
 68.65

b
 54.80

c
 68.60

b
 79.15

a
 1.97 

MCHC (%) 21.65
b
 22.85

b
 18.30

c
 22.85

b
 26.35

a
 0.65 

MCH (%) 33.00 33.00 33.00 33.00 33.00 0.00 

abc
means in the same row with different (P<0.05) 

S.E.M = Standard Error of Mean 

IV. DISCUSSION 

The proximate composition of test ingredient was numerically higher than that of pineapple waste; moisture 

(84.9%), crude protein 3.6%, ether extract 2.35%, crude fibre 9.14%, ash 1.7% and carbohydrate 83.02% 

(Kodagoda and Marapana, 2017) and that of rice bran (3% fat, 8-9% crude protein, 80% carbohydrate and 4% 

fibre) reported by Ijaz et al., (2021). The reason for this was as a result of the use of rice bran as an absorbent of 

pineapple waste as Makinde et al., (2011) reported that the use of absorbent to capture the moisture content of 
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pineapple improve the efficiency of utilization of pineapple waste as an animal feed ingredient. The feed gain 

ratio result showed that birds fed with 12.5% PW/RB had lesser and better feed to gain ratio, feed consumed 

were better translated to weight gain, at faster rate than those on other diets as evidenced from their final live 

weight. Since performance is an indication of quality and utilization of the ration (Bamgbose and Niba, 1998). 

However, the decline in feed intake of birds on 12.5% PW/RB could be attributed to the presence of some anti-

nutritional factors which are prevalent in most unconventional feed stuff (D’Mello, 1982). The depression of 

final live weight which resulted in high feed to gain ratio among the birds on 15% PW/RB and 17.5% PW/RB 

and the inconsistency in feed intake values of these treatments suggested poor utilization of these diets. Previous 

works have shown that at higher inclusion levels, unconventional feedstuff may alter the texture, colour, taste 

and odour of diets. Feed consumption and ultimately utilization may be affected by each of the above factors 

independently or in combination (Ander 1992, Nir et al., 1994, Odunsi et al., 1996). 

Since carcass yield is an indication of the quality and utilization of the ration (Bamgbose and Niba, 1998). It 

would seem that birds fed with 12.5% PW/RB better utilized their feed as evidenced by the significantly 

(P<0.05) higher defeathered weight, carcass weight, bled weight and drumstick. Significantly higher values 

were also observed for gut length, this could be due to additional bulk and greater volume of digester staying in 

the gastrointestinal tract during enzymatic digestion (Longe and Fagbenro-Byron, 1990; Ander, 1992). 

Furthermore it has been observed that structural carbohydrate in monogastric diets specifically have mechanical 

effect on intestinal wall and cause gastrointestinal tract to increase in length and thickness (Faniyi et al., 1998). 

Though the mean values of haematological parameters obtained were all significant (P<0.05) except WBC and 

MCH, but no definite trend was observed for any of the parameter. Therefore, it is difficult to attribute the 

variation to the utilization of PW/RB mixture. However, all the values were within the normal ranges of healthy 

growing birds reported by Coles, (1996) and the values were in the range reported by Mitruka and Rawnsley, 

(1977). These substantiate the nutritional adequacy of PW/RB mixture in the diets of broiler chicken.  

V. CONCLUSION 

It can be concluded that addition of rice-bran to pineapple waste improved the nutritional value of pineapple 

waste and that pineapple waste-rice bran mixture can be used to replace wheat offal in broiler finisher chicken 

up to 17.5% without deleterious effect on growth, carcass characteristics and haematological parameters of 

broiler chicken. 
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