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Original Research Article
Nutrient Digestibility and Growth Performance of Finisher

Broilers Given Dried Xylopia aethiopica Fruits (Grains of Selim)
As Additive

ABSTRACT

The nutrient digestibility and growth performarafdinisher broilers given driecKylopia aethiopica fruits (grains
of selim) as additive was investigated. One heddmd ninety five finisher broilers (Arbor axstrain), 28-
days old were randomly assigned into five treats)@ith each treatment having three replicateendied grains
of selim was administered orally through drinkingter on treatments 2, 3, 4 and 5 at concentratibr4, 0.6, 0.8
and 1.0g per litre respectively while birds oratreent 1 (control) received 0.3g/litre of antibist{doxygen). Birds
were fedad libitum with the same isoproteinous and isocaloric dietaioing 20% crude protein and 2905.95
Kcal/kg metabolisable energy for 28 days. Resshibwed no significant differences among treatsiernthe

final body weight, total weight gain, daily weigipin, total feed intake, daily feed intake and feedversion ratio.
Nutrient digestibilities were similar acrossaiment groups . Results of this study demonstréi@idgrains of
selim could be used as a substitute for antibmgriavth promoters.

Keywords: antibiotics, finisher broilers, growth promoter, nutrient, digestibility, Xylopia aethiopica
dried fruits (grains of selim).

1. INTRODUCTION

The Xylopia aethiopica tree is a slim, tall, evergreen, aromatic plant growimgto a height of 20m, of the order
Magnoliales and family Annonaceae and found inttbpical zones of west , central and southerncaffiL]. The
dried fruits ofXylopia aethiopica (Grains of Selim) have long been used as a spideaa herbal medicine. The use
of antibiotics as growth promoters in poultry protion and reports on their residual effects on oomers of
poultry products have generated interest in produirging to do without antibiotics and other drjig@k The need
to adopt a more nutrition-based health strategnimal production and development have been adeddat. This
is important because consumers are now paying mach attention to quality and safety of poultryguots they
eat [3]. It has been observed and reported tia@ngof selim has antimicrobial and anthelmin#mtivities and
promotes growth in broiler chickens [4]. Seveharbal products and their extracts have beingddarimprove
broiler performance and exhibited growth-promotaifigcts [5]. Therefore, it has been opined Heabal products
could serve as an environmental friendly alterrestito the antibiotic growth promoters [4]. The higist of
antibiotics and other drugs in addition to thedaal effects of their use has necessitated the toeexbearch into
natural herbal plants that could serve as gdoeiag and natural alternatives to commercial (®tithantibiotics.
This study was designed to investigate the effegtains of selim Xylopia aethiopica dried fruits) as additive on
the nutrient digestibility, retention and growthreemance of finisher broilers.
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2. MATERIALS AND METHODS

2.1 Experimental Site: The Poultry Research Unit of the Department nivdal Science, Delta State University,
Asaba Campus, Nigeria, was the experimental siteexpperimental procedures used in this study veggroved by
the Boards of Studies of the Department of SciemtbFaculty of Agriculture, Delta State Universiffgraka,

Asaba Campus, Nigeria.

2.2 Experimental Birds and Management: One hundred and ninety five (195) 28 days alisfier
broilers (Arbor acres strain) with mean weight1dP3 +16.85 g were used in this study. A deé¢grlhouse of
fifteen pens with dimensions of 2.04m x 2.03m wsaduin the experiment to manage the birds. Feedvatet
were suppliecd libitum throughout the period and required vaccinativege given.

2.3 Experimental Design: The finisher broilers were randomly assigned fite treatment groups with three
replicates on equal weight basis in a completatgomized design. Each treatment group had 39 kards 13 per
replicate.

2.4 Experimental Diets: Birds were fed the same isoproteinous and isoicaliiet containing 20% crude
protein and 2905.95Kcal/kg metabolisable energyll Wiended powdered grains of selim was obtaingd b
pulverizing with mortar and pestle, milling with mmogenizer and passed through a standard 2mm sieeenbve
all fibrous materials. Weights of 0.4, 0.6, 0.8gldn0Og of grains of selim were dissolved in a ldfevater each for
more than 10 hours and given to broilers in treatsx&, 3, 4 and 5 as their drinking water, whbileilers in
treatment 1 (Control) were given antibiotics initiveater (0.3g per litre of water). The proximaied
phytochemical compositions fylopia aethiopica dried fruits(grains of selim) are presented inl€ab The
composition of the finisher broiler diet is presshin Table 2.

2.5 Measurements: The mean body weight , body weight gain, feedk@tand mortality data were collected in
each replicate weekly. Feed conversion whichritia of feed consumed and the weight gained osgreaific
period was calculated .

2.6 Metabolic Trials :At the end of 28 days when the birds were 8 weeks old, one bird per catsi
weighing close to the general average body wei@290.20 + 45.12g) were selected from the five
treatment groups for metabolic study. Birds wengt kedividually in battery cages and provided with
feed and watead libitum. After an adjustment period of three days, droppiags covered with
aluminium foil paper were placed under the cagesofial excreta collection for three days. The &ec
droppings from each replicate were oven driedattemperature range of 60-8Dto minimize loss of
nitrogen to a constant weight. The total colletfimm each replicate were then bulked, weighed and
milled to pass through a standard 2mm sieve, @&mpilesentative samples of the droppings and
experimental diet were analyzed for their proxin@impositions for the determination of nutrient
digestibility and retention.

2.7 Chemical Analysis: The proximate compositions of grains of selimperimental diet and faecal
samples were determined according to AOAC [6] educe and the phytochemical analysis was caotgdby the
methods of Sofowora [7] and Trease and Evans [8].

2.8 Statistical Analysis: All data collected were subjected to one way asialgf variance (ANOVA) for
completely randomized design using SPSS [9] stiedil package. Significant differences amongtteatment
means were separated using Duncan multiple rarsgéit0].
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Table 1. Proximate and Phytochemical Compositions of Dried Xylopia aethiopica Fruits

Parameters % Phytochemical Test Results
Dry matter 87.95 Flavonoid +++
Ash(%) 5.84 Tannin ++++
Crude fibre 10.51 Alkaloid ++
Crude protein 2.73 Steroid ++
Ether extract 9.9 Saponin +
Nitrogen free extract 58.97 Carbohydrate +

+ = slightly present, ++= moderately present, +++= @ngs++++= strongly present

3. RESULTS

The results of the phytochemical analysis showatldhains of selimcontain the following phytochemicals:
alkaloids, tannins, flavonoids, steroids, sapomid earbohydrates.

The results of the performance characteristich@finisher broilers given different concentratiaigrains of
selim in drinking water are presented in Table I3er& were no significant (P>0.05) differences mafibody
weight, total weight gain, daily weight gain, tofeéd intake, daily feed intake and feed conversatio across the
treatment groups. However, finisher broilersr@atments given grains of selim had numericalihér values in
final body weight, total weight gain, daily weiglin and feed conversion ratio compared with breili
treatment 1 given antibioticT he results of nutrient digestibility of finisherdilers given different
concentrations of grains of selim are presentélhivle 4. There were no significant (P>0.05) diffexes
in ash, crude fibre, crude protein, ether extract@itrogen free extract digestibilities acrosstteatment
groups.
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Table 2. Composition of Experimental Finisher BroilersDiet

Treatments
T1* T2%* T3** T4** T5**
Ingredients 0.3g/litre 0.4g/litre 0.6g/litre 0.8g/litre  1.0g/litre
(antibiotic)
Maize 58.00 58.00 58.00 58.00 58.00
Soyabean cake 17.00 17.00 17.00 17.00 17.00
Groundnut cake 9.00 9.00 9.00 9.00 9.00
Fish meal 4.00 4.00 4.00 4.00 4.00
Weath offal 5.00 5.00 5.00 5.00 5.00
Palm oil 1.20 1.20 1.20 1.20 1.20
Bone meal 3.20 3.20 3.20 3.20 3.20
Limestone 1.55 1.55 1.55 1.55 1.55
Salt 0.30 0.30 0.30 0.30 0.30
Premix 0.50 0.50 0.50 0.50 0.50
M ethionine 0.15 0.15 0.15 0.15 0.15
Lysine 0.10 0.10 0.10 0.10 0.10
Total 100.00 100.00 100.00 100.00 100.00
Calculated analysis:
Crudeprotein (%) 20.07 20.07 20.07 20.07 20.07
Crudefibre (%) 3.57 357 3.57 357 357
M E Kcal/kg 2905.95 2905.95 2905.95 2905.95 2905.95
Determined analysis:
Dry matter (%) 87.84 87.84 87.84 87.84 87.84
Ash (%) 9.22 9.22 9.22 9.22 9.22
Crudefibre (%) 11.33 11.33 11.33 11.33 11.33
Crude protein (%) 20.86 20.86 20.86 20.86 20.86
Ether extract (%) 3.09 3.09 3.09 3.09 3.09
Nitrogen freeextract (%) 43.34 43.34 43.34 43.34 43.34

Each 2.5kg of finisher vitamine-mineral premix BDrganic nutrient systems LTD Nigeria) provided thllowing vitamins and minerals. Vit
A, 8,500,000.00 I.U; Vit D3,1,500,000.00 I.U; Vit E0,000.00 I.U; Vit K3,1,500.00mg; Vit B1,1,600r00; Vit B2,4000.00mg; Niacin,
20,000.00mg; Pantothenic acid; 5000.00mg; Vit. B600.00mg; Vit B12, 10.00mg; Folic acid,500.00Mgtin 750.00mg, Choline
chloride175,000.00mg, Cobalt 200.00mg; Copper 3@®ag;liodine 1,000.00mg; Iron, 20mg,Manganise,d0,00; Selenium200.00;
Zinc30.000.00; Antioxidant, 1,250.00 *Antibioticpxy-gen 20/20 WSP : Doxycycline d hyclate 200andg Gentamicine de sulfate 200mg)
**Grain of selim. ME: Metabolizable energy.
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Table 3.;: Performance Char acteristics of Finisher Broilers Given Different Concentrations
of Dried Xylopia aethiopica Fruits (grains of selim) in Drinking Water.

Treatments
T1* T2** T3** T4+ T5** SEM SIG
Parameters 0.3g/litre  0.4g/litre  0.6g/litre 0.8g/litr 1.0gl/litre
Initial weight (g) 1431.00 1454.67 1421.00 1377.001431.33 16.85 NS
Final body weight (g) 3186.00 3274.33 3181.33 3335 3394.00 45.12 NS
Total weight gain (g) 1754.00 1867.67 1789.33 2889 1891.33 47.72 NS
Daily weight gain (g) 62.64 66.70 3. 71.76 67.55 17046 NS
Total feed intake (Q) 4786.00 4888.67 4751.67 27467  4543.00 76.20 NS
Daily feed intake (g) 170.93 174.60 169.70 168.84 162.25 27.22 NS
Feed conversion ratio 2.74 2.65 2.67 2.34 2.42 0.071 NS
*Antibiotics ( Doxy-gen 20/20 WSP : Doxycycline g/tlate 200mg and Gentamicine de sulfate 200mg) **Grains of selim
NS: Not significant
Table4 Nutrient Digestibility of Broilers Given Different Concentrations of Dried Xylopia
aethiopica Fruits (grains of selim) in Drinking Water
Treatments
Parameters T1* T2** T3** T4+ T5** SEM SIG
0.3g/litre  0.4g/litre  0.6g/litre  0.8g/litre  1.0gl/litre
Ash % 88.53 80.7 90.28 90.17 92.49 1.87 NS
Crude fibre % 91.83 82.86 88.31 88.27 90.50 1.88 NS
Crude protein % 92.11 83.7 91.69 94.41 94.51 1.61 S N
Ether extract % 82.79 72.98 69.83 76.22 87.53 423 NS
Nitrogen free extract % 78.45 78.95 72.07 77.06 581. 5.05 NS
Digestibility of feed % 82.30 81.72 82.98 84.37 B5. 0.71 NS

*Antibiotics (Doxy-gen 20/20 WSP: Doxycycline d’Hgte 200mg and Gentamicine de sulfate 200mg)
**Grains of selim.  NS: Not significant

4. DISCUSSION

The results of the phytochemical analysis showatigrains of selim had alkaloid, flavonoid, tanrsteroid and
carbohydrate while saponin is marginally preséhese phytochemicals have been documented teep®s
analgesic, antispasmodic and bactericidal actsitiave been found to be antimicrobial substangaimst a wide
array of microorganismis vitro, effective antioxidant and anti carcinogenic prdigst they also lower the risk of
heart diseases and have important relationship sex hormones [ 7,11, 12]. The identified plejemical
compounds obtained in this study may be the bieaanstituents of this spice. Grains of selinerétiore, prove



173 to be a valuable reservoir of bioactive compouridsubstantial medicinal merit [11]. In line withe present
174 observation, phytochemical screening<gfopia aethiopica oil revealed the presence of plant sterols andqlie
175 compounds such as flavonoids, tannins and the sapfi8, 14, 15, 16].

176  The similarities in ratio (Table 3) the final bodeights, total weight gain, daily weight gaiatal feed intake,
177 daily feed intake and feed conversion is an indbcethat finisher broilers in all treatment groupsponded

178 positively in growth performance to the diet andiides supplied. The growth performance pattertréatment 1
179 given antibiotic (Doxy-gen 20/20 WSP : Doxycyclimehyclate 200mg and Gentamicine de sulfate200mg)

180 compared to the other treatments given grainglohsndicate that grains of selim has growth préing potentials
181  just like antibiotics, therefore grains of selinmndze used to replace antibiotics as additive iisfi@r broiler

182 production. These results are similar to the impdogrowth performance obtained [4] when défer

183 concentrations of grains of selim in drinking wak@s given to broiler chicks, and similar to repamn antibiotics
184 growth promoters. Similarly improved body weighimy daily feed intake and feed conversion ratic whserved
185 in broilers fed powder or aqueous extract of gartimpared to those fed control diet [17, 18, 19, 2Be result of
186  this study agree with the findings on dietary ging1, 22, 23, 24, 25] and thyme [26, 27, 28,32%,which also
187 gave improved body weight gain in broilers. Thethars concluded that thyme and ginger (oil, pavateaqueous
188 extract) could be promising natural alternativesantibiotics growth promoters. The similaritiedeed intake and
189 feed conversion ratio which conform to the growdtt@rn of the birds in this study agree with eartibservation
190  where the efficacy of ginger [21, 22, 23, 24, 254 ahyme [26, 27, 28, 29, 30] were compared witlibéwtics. The
191 improved performance of birds as a result of grainselim may be attributed to the presence oktheral

192 bioactive compounds in the fruits (Carbohydratksjdniods, sterols, saponins, tannins, and alkajoihich have
193 biological activities such as antioxidant, antirigial and pharmacological effects [4]. The finaight of broiler
194  finishers given different concentrations of graifiselim compared to the control revealed thetins of selim
195 could replace antibiotics in broiler finishersthwpositive effect on body weight performance.

196  The similarities in digestibility of all nutrientcross the treatment groups is an indication thaitemt
197  utilization efficiency of broiler finishers giverifterent concentrations of grains of selim were not
198  adversely affected. The results of nutrient digpigtly followed the pattern of the growth perforneznof
199 the treatment groups, indicating that nutrientizadtion was similar across treatment groups. Tliéyb
200 of birds given grains of selim to compete favorabilth those given antibiotics could be due to the
201  antimicrobial and antioxidant properties of gramselim, which created favorable gut environment f
202  efficient nutrient utilization. However, this contéon warrants further investigation.

203 5. CONCLUSION

204  The similarity in growth performance and nutriergestibilities between birds given grains of seéind
205 antibiotics indicates that grains of selim coulglage antibiotics in promoting health and growth
206  performance in broiler finishers. Further studieslétermine the mode of action of grains of selimhs
207  as its effect on gut microbiology and morphology suggested.
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