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Abstract

Rabbit consumption and production in Nigeria canbetcompared with poultry and beef consumption and
production. Inclusion of rabbit meat in our dietutth help to solve the problem of shortage of protei
consumption by alternating Sunflowdithonia diversifolia) in rabbit diet. Thirty — two male growing (weaners
rabbit at 6 weeks old of 9.5 -10kg were rearedlforweeks. They were randomly allocated to fourtineats
containing; T1 (100% tridax), T2 (100% compoundeéd), T3 (50% compounded feed and 5U#honia
diversifolia) and T4 (100%fithonia diversifola), to evaluate for proximate, minerals and palatgbgtatus in a
completely randomized desigResults shows that T3 had the highest proteinetmin36.54%) and least
significant moisture content (52.80%) (p<0.05) thah, T2 and T4, for proximate composition. Mineral
composition had no significant difference (p>0.6&) all the treatment evaluated. When the shouédet the
thigh nutrients are compared, the shoulder wasrebdeto have the higher protein content of 33.68%h
content of 1.11% and lower moisture content of 5%5han the thigh with, 32.67% protein content,/@Gash
content and highest (p<0.05) 58.21% moisture cant&hen samples were processed, grilled produatsttea
highest protein content of (45.50%), ash (1.54%) ather extract (9.69%) with least moisture conteht
(36.17%) compared with the fresh and boiled sampigsificantly, (p<0.05). For acceptability, thengdlists
rated T1 for both boiled and grilled products higthdéollowed by T3 for both products and T2 for yagkilled
product, significantly and also rated boiled (6.@8)grilled products (5.79). Rabbit fed 50% inctusiof
Tithonia diversifolia in their diets performed better in proximate conitims and palatability status.
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1. Introduction

In order to bridge the gap of dismally low protémtake in developing countries, some steps shoaltbhken.
One of such necessary steps is the utilization iofarlivestock like rabbit. This is because it cgsupply high
quality animal protein and attracts low costs obduction, has small size, ability to utilize foragehort
gestation interval, high facundity and rapid growvate.

There is need to improve rabbit production in Nigédor increased supply of animal protein due fghhtost of
chicken, pork and beef, exploring other forms ofatnike quail, snail, and rabbits, can increasesoomer’s
protein intake. Bamgboset al. (2004) supports the necessity of exploring othes leommon but potential
sources of animal protein such as rabbits. Rabbdtrproduction has been on the increase in Nigeniacent
years. The rabbitJryctolagus cuniculus) is one of the most productive meat producing agrahdomesticated
animals. The feeding habits offer no appreciabl@metition with man, and this is because it can Suits on
green as basal diets. The combinations of theseactesistics are unique. In addition to this, ré&bliiave a
number of other characteristics that might be athgeous to subsistence farming system, such assimaill
body size, short generation interval, with a reklii short gestation period average of 30 - 31 dawe daily
weight gain is high in proportion to the body wdigthich gives them a rapid growth rate, and seruaurity is
early. Rabbit reaches the weight of a sexually neatuinimal 30% faster than other animals (Ajetyal. 2005)
and also make rabbits suitable as meat produciad faestock in developing countries (Arijeniveaal. 2000).

One reason for the acute shortage of animal protethe diets of most Nigerians is inadequate suppld
exorbitant cost of conventional feed ingredientdleg to high cost of meat and animal products saglbeef,
mutton, goat meat, poultry eggs and milk. Rabb#sehbeen recommended as having the best productive
advantages to bridge the protein deficiency gapw@daet al. 2005). Similarly, lyeghe — Erakpotobet al.
(2002) reported that increased rabbit productioonis sure way of meeting the animal protein requéngs of

the populace. Akinmutimi & Ezea, (2006) stated #@mtventional feeds account for about 70% of thal wost
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of rabbit production making them expensive to nfastners. And so, alternating other cheap foliagetd in
rabbit feed to reduce feed cost and to build upitabuscle so as to affect consumer protein infzdtively.

But alternating rabbit feed with other availablennchuman competitive foliage’s with little or no sto
implication could help reduce cost of feeds ana ddave a positive impact in the meat attributes @atbit
production as a whole. Studies have reported oretfeet of feeding the sunflower to rabbits, thavies of
tropical grasses and forage legumes are excellemtass of protein, vitamin and xanthophyll’s. Somfér is of
high nutritional value, containing all the knowrsestial amino acid and also is rich in minerals =it@mins
especially the B-complex vitamin (Day1954).

The enormous potential of rabbits in alleviatingnzad protein inadequacy in developing economidsriged on
its attributes. These include; ability to thrive llen forages, high reproductive potential with ghgestation
period, early maturity, highly prolificacy and atjlto re—breed shortly after kindling (Odimba 2p0Egboet
al. (2000) reported that rabbits are efficient convertd feed to meat and utilize up to 30% fibre gaimast 10%
by most poultry species. Thus, the daily weighhgafi rabbit is high in proportion to the body weighhich
gives them a rapid growth rate before sexual mgtuxiutritionally, rabbit meat is high in proteimblow in fat
and cholesterol, and highly digestible with dresaight of 82 to 85% (Yusudt al. 2011). The potential of
forages as feed for rabbit is of particular sigrdfice because of their availability and abilityrabbits to
effectively digest leaf protein (Bello 2003).

This study will therefore determine rabbit meatldigs fed Tithonia diversifolia as inclusion in their diet.

2. Materials and Methods
2.2 Experimental Animal
Thirty-two (32) male weaners of New Zealand rabidre used for this study. They were given vitanons
arrival at the Teaching and Research farm, Depantnoé Animal Science, Ejigbo Campus, Osun State
University, Osogbo Nigeria. The initial weight dfet animals was obtained and the animals were aatitied
for two weeks before the commencement of the ewpant for additional 8weeks. The animals were mathage
intensively and daily routine management was cduwigt.

2.3 Feeding of experimental animals

The animals were kept in individual ventilation eagmeasuring 57 x 53 x 60cm in the Departmentditrab
house. The cages were identified by rabbit treatraed replicate number. The animals were randottdgated
to four dietary treatments groups.

T1- 100%Tridax only (Control).

T2- 100%Tithonia diversifolia only.

T3- 50% Finished feed and 50%thonia diversifolia .

T4- 100%Tithonia diversifolia.

There were four (8) rabbits per treatment, andviddil initial body weights of the experimental bétis were
recorded by weighing them using a digital weighsaple before allocating them to the experimentat. di
Feeding was done twice per day at 0800 hr and h600

Table 1:Composition of the compounded feed

INGREDIENTS PERCENTAGE
Maize 30.00
Soya Bean Meal 16.00
Wheat bran 18.15
Bone meal 2.00
Periwinkle shell 1.00
Premix 1.00
Salt 0.35
Palm Kernel Cake 31.50
TOTAL 100.00
Crude protein 19.00
Energy (ME Kcal/kg) 2450.00
Methionine/ cysteine(%) 0.68
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Lysine 1.04

2.3 Saughter procedure

Twenty - four (24) rabbits, 6 per treatment werdected randomly for slaughtering. The animals were
slaughtered at the end of thé"\eeks of the experiment. Before slaughter, bath feas withheld for twenty -
four hours. Animals were slaughtered by dislocatimg neck and bleeding by severing the jugular sveind
carotid arteries using a sharp knife. The skin waen pulled out. Evisceration was done by slittithg
abdominal wall of the skinned animal longitudinalising a sharp knife.

2.4 Processing method

The thigh muscles and shoulder muscles of the fdutreatments were removed from the replicates aadh
was weighed before dividing it into three (3).the muscles for fresh, boiled and grilled. Samplese boiled
at 100°C, for 20 minutes while grilled samples were catriit using the grilled machine at 1% for 20
minutes

2.5 Proximate Analysis

Samples were analysed chemically according to fiieiad methods of analysis described by the Asation of
Official Analytical Chemist (AOAC.18' EDITION 1999). To analysed for the protein, tisé ahe ether extract
and the moisture content.

2.6 Palatability Parameters

40 trained staffs and students of the Departmentwdre known for their past records in evaluatiegsery test
were used. Boiled and grilled meat samples wersepted sequentially to the panellists on clean deesi
saucers under a white florescent light and each s@aple was evaluated independently. The parselliste
provided unsalted biscuits and clean water to etas@revious sample judgement from the next sanugiag a
9-point hedonic scale on the colour, flavour, jnéss, texture and acceptability status for eaclpkaevaluated.

2.7 Determination of Mg, P, and Fe.

The digest of the ash of each sample above asebitén calcium and potassium determination was edgfto
100ml volumetric flask with deionised or distilledater and made up to mark. This diluent was asgraito
the Buck 200 Atomic Absorption SpectrophotometeA$A through the suction tube. Each of the traceenain
elements was read at their respective wavelengithstieir respective hollow cathode lamps usingrappate
fuel and oxidant combination.

Ppm or mg/kg (any of the elements = Meter readif&dope or Gradient x dilution factor.

% (any of the elements) = ppmor mg/kg
divided by 10000

2.8 Satigtical Analysisand Design

Data obtained were subjected to analysis of vaeigAdNOVA) and significant means will be separatgd b
Tukey HSD test using the procedure of SAS (1998 @xperimental design for this study is Complete
Randomized Design (CRD).

3. Results and Discussion.

Table 2 shows the proximate composition of the arpental diet. T4 was observed with higher valuesrude
protein, crude fibre and ether extract, (p<0.08ntlothers, though T1, T3 and T4 had same crudesiprot
significantly, however the ether extract values Wwigher in T2 with (63.20%), followed by T3 (55.6)%then
T1 (51.85%) and T4 (40.03%). The results here weten line with the reported by (Olabansial. 2007 and
Ajayi et al. 2007). T4 the treatment withithonia diversifolia has the choice nutrients in the composition
measured, for crude protein, fibre and ash content.

Table 3 shows the proximate and mineral composiforabbit muscles fed sunflower inclusion in thaiet. T1
had the highest significant (p<0.05) protein contexiue with (36.54%) followed by T2 (34.07%), whiT4 had
the least value (32.08%). Ash and ether extrantestt had no significant difference (p>0.05) T&&Hower
moisture content and higher dry matter values thAnT2 and T4. The mineral measured in this tabéeew
Magnesium, Iron and Phosphorous, there were nafisigm difference (p>0.05) among them. The values
obtained for protein content were lower than (37%137.72%) reported by Olabangtial. (2007) when they fed
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different level of wild sunflower leaf blood mealxture to rabbit. But greater that (19.4 — 20.2 f##g)orted by
Duwaet al. (2014) when weaners rabbit was fed graded |lefalsasted Sunflower seed meal. The composition
shows that rabbit that fed with T3 performed bbantother treatments, this may be due to the fattthey eat
balanced diet, meaning concentrate feed and folidgealso was high in protein content due to that fhat
rabbit on that diet consume only concentrate feBlde mineral composition obtained in table 2 inthdhat the
treatments T1 — T4 has no effect on rabbit meatesmagnesium, iron and phosphorus has same satifi
values.

Table 4 shows the proximate and mineral composifion the thigh and shoulder muscles. Significant
differences (p<0.05) were observed in all paramsetezasured except in crude fiber (p>0.05). Theldeotnad
higher significant values (p<0.05) for crude proteontent (33.68 %), ash content (1.11 %), ethtmex(8.85
%) and dry matter content (48.46 %), for proximaienposition. And for minerals composition, rablibslder
muscles had no significant difference in their ealu When the thigh and the shoulder muscles exakiated,
it was observed that the shoulder part of the talieispective of the diet fed with, had a highatrients quality
than the thigh muscles. This is significant whempared to other domestic animals who usually hadernd
their nutrient at the thigh muscles. The value iolei@ in this table are higher than the values reploby Malik
et al. (2011) when they compared the nutritional andanadeptic assessment of the meat of giant Africend |
snail with other livestock meat, and that of Molie& Nizza, (2000), who worked on the meat quadityd caeca
characteristic of rabbit according to dietary coantend botanical origin of starch. The mineralteon is the
same in both the shoulder and the thigh muscleanimg that the diets consumed had no effect oodhéent of
the minerals present in the muscles of rabbit.

Table 5 compared the nutrients in the fresh musaheswhen they are processed into boiled and dritieat.
There were significant differences observed irta@l parameters measured except for fiber. Grilledycts had
the highest significant valves in protein, asheetdxtract, and dry matter except for moisture eottthen the
boiled and fresh samples. The higher values itedrimeat is more than times two of the fresh messclAs the
moisture decreases through meat processing thiemigtin the meat increases, which is also affectey how
long or how much moisture was removed from the mé@die results in this Table was in line with tlepaort of
Apata & Akinfemi (2010), who work on effect of défifent cooking methods on the proximate compostiah
eating quality of rabbit meat. However, the highafues observed for moisture content in fresh meat
because it was not subjected to any processingoaieth

Table 6 and 7, shows the palatability status of@seed rabbit meat fed sunflower in their diettfi@t serves as
the control had the highest significant (p<0.09uga for colour, grilled flavor, boiled juicenesmiled texture
and total acceptability followed by T2 (control)hieh was later followed by T3. T4 had the leashgigant
values compared to all other diets. Total accelityahigher values were also observed in grillechpte (6.13)
for T2 and (6.66) for boiled sample and (6.00)ddHed samples for T3 respectively. Looking at TeaB, which
summarized the total summation of palatabilityistadccording to their diet irrespective of the psscused. It
shows that, T1 values were rated highest signifiggp<0.05) by the panelist accept in flavor while least
values were observed in T. for total acceptabillty,was highly accepted followed by T3, then T2 addhad
the least acceptability. It could also be denoted T3 was accepted after T1 due to the fact thatdiet they
consumed which was 50 % compounded feed and SitRénia diversifolia was a balance diet, since T2 diet
(100 % concentrate) added more fat accumulatidghganuscle, which resulted in the highest valuaiolet for
flavor, tenderness and texture but lowered the@abdity due to the perception of the panelists.

T3 produces more lean meat like T1, with more pess that T2 and so increases the influence opahelists
score. However, the results in this Table arelamto that reported by Apata &Akinfemi, (2010). evivorked
on effect of different cooking methods on the pnoaie composition and eating quality of rabbit maadl
Lafuente and Lopez (2000), who worked on the eftécitunning methods on some instrumental and sgnso
qualities of rabbit meat. But were different inweas$ with the report of Malik et al. (2011), wheeylcompared
the nutritional and organoleptic assessment ofitbat of giant African land snail with other liveskomeat. In
Table 6, it also appeared that the panelists tadddd meat higher than grilled meat, and this ddad as a result
of the higher value in colour and tenderness ofeboimeat than grilled meat. Rabbit could toleratesl
improved in production with 50% inclusion ®ithonia diversifolia in their diet.
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Table 2: Proximate Composition of Experimental Diet

Constituents T1 T2 T3 T4 SEM
Tridax Grower’'s  Grower’'s mash Tithonia
mash +Tithonia diversifolia
diversifolia
DRY MATTER (%) 92.10“ 95.18 93.50" 90.12 0.249
CRUDE PROTEIN (%) 23.98 20.25 23.08 23.38 0.341
CRUDE FIBRE (%) 547 455 7.32 12.69 0.336
ASH (%) 32 5.70 10.40 15.8G 0.190
ETHER EXTRACT (%) 512 5.48 3.49 2.11 0.275
NITROGEN FREE EXTRACT (%) 51.85 63.20 55.64 40.03 1.97

@ means on the same row with different superscamssignificantly different (P<0.05)

SEM-Standard error of mean

Table 3: Proximate and minerals composition of fatmoiscles fed sunflower inclusion in their dieis)(
Experimental diets

Parameters T1 T2 T3 T4 SEM
Protein (%) 30.01 34.07" 36.54 32.08 2.34
Ash (%) 1.07 1.02 1.05 1.02 0.08
Ether extract (%) 8.33 8.42 8.46 8.76 0.25
Crude fiber (%) 0.01 0.01 0.01 0.01 0.00
Moisture content (%) 58.3F 54.44 52.80 53.96 3.23
Dry matter (%) 41.69 45 56" 47.36 46.04 3.23
Magnesium (mg/100g) 24.85 25.66 24.83 24.13 0.25
Iron (mg/100g) 5.03 4.87 5.05 4.73 0.08
Phosphorus (mg/100g) 2.34 2.36 2.34 2.35 0.66

admeans on the same row with different superscamssignificantly different (P<0.05)

Table 4: Proximate and mineral composition of theuder and thigh muscles of rabbit féthonia diversifolia

in their diet.
Parameters Thigh Shoulder SEM
Crude protein (%) 32.67 33.68 2.34
Ash (%) 0.97 1.1F 0.08
Ether extract (%) 8.14 8.85 0.25
Crude fiber (%) 0.01 0.01 0.00
Moisture content (%) 58.2F 51.58 3.23
Dry matter (%) 41.88 48.46 3.23
Magnesium (mg/100g) 24.84 24.90 0.25
Iron (mg/100g) 4.96 4.88 0.08
Phosphorous (mg/100g) 2.34 2.36 0.66

% Means on the same row with different superscepéssignificantly different (0.05)

Table 5: Proximate composition of the fresh, boiedl grilled meat of rabbit fefithonia Diversifolia in their

diet (%).

Parameters Fresh Boiled Grilled SEM
Protein 19.43 34.60 45,50 0.78
Ash 0.6% 0.8¢ 1.54 0.03
Ether extract 7.62 8.17 9.6F 0.08
Fiber 0.01 0.01 0.01 0.00
Moisture content 69.88 58.56 36.19 1.08
Dry matter 30.24 41.48 63.8F 1.08

aCMean on the same row with different superscriptsignificantly different (p<0.05)
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Table 6: Palatability status of boiled and grilfathbit meat fedithonia diversifola in their diet (%)
Experimental diets

Parameters T1 T2 T3 T4 +SEM
Colour Boiled 7.6F 6.97° 6.87 4.49 0.70
Grilled 7.06 6.83 6.40 3.47F 0.70
Flavor Boiled 4.81 7.2 5.20 4.69 0.36
Grilled 7.00 4.8@ 5.40° 3.5F 0.36
Tenderness Boiled 6.81° 7.07 5.60° 5.99 0.15
Grilled 6.60 5.3% 5.28 3.3F 0.15
Juiciness Boiled 7.0F 5.61° 5.13 5.8 0.22
Grilled 6.46 4.25 5.00 3.51° 0.22
Texture Boiled 7.4F 6.47° 5.20 4.99 0.44
Grilled 6.06 4.60 5.00 3.2F 0.44
Acceptability Boiled 7.07 511 6.66 5.39 0.73
Grilled 7.46 6.13 6.00 46T 0.73

abcdef\iean on the same row different superscripts apeifstantly different

Table 7: Total summation of mean palatability statf rabbit meat in respect to the experimentatsdie
(%).Experimental diets

Parameters T1 T2 T3 T4 SEM
Colour 7.30 6.87 6.61° 3.95' 0.05
Flavor 5.9¢° 6.0T 5.30 4.10 0.26
Tenderness 6.7¢F 6.18 5.44 4.65 0.11
Juiciness 6.70 4.93 5.07 4.70 0.15
Texture 6.70 5.5 5.10" 4.10 0.31
Acceptability ~ 7.20 5.62 6.33" 5.00 0.52

abc\peans on the same row different superscriptsigrefisantly different

4. Conclusion
T3 and shoulder muscle performed better in proxémamposition and had better values for palatghilfter
T1 which stand as the control. Nutrients in grills@imples are more than boiled samples but the Issel
preferred the boiled meat better than the grillgubit meat.
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