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sUMMAry

Four hundred and fifty (450) Isa brown pullet chicks were used to evaluate the effects of feeding diets 
containing Petiveria alliacea leaf meal (PLM) and Petiveria alliacea root meal (PRM) on growth, nutrient 
digestibility and blood profile of pullet chicks. The birds were divided into ten treatment groups of forty-five 
chicks with three replicate of fifteen chicks each. The diets contained PLM and PRM at five levels of inclusion; 
0, 1000, 1500 and 2000 and 2500 mg/kg. The experiment was arranged in a 2 × 5 factorial design in 
a completely randomized design. Addition of PLM at 2000 mg/kg and PRM at 1500 mg/kg increased 
(P<0.05) mortality (%). The contents of haemoglobin and red blood cell were higher (P<0.05) in birds fed 
2500 mg/kg of PRM than that of other varying concentration levels. Mean Corpuscular Heamoglobin 
content were poorer (P<0.05) in birds fed diets with 1000 mg/kg of PRM than those of other dietary con-
centrations. Birds fed diets with 1500 mg/kg of PLM showed superior (P<0.05) total protein and albumin 
in comparison to other. The content of serum globulin was higher (P<0.05) in birds fed of 1500, 2000 
of PLM and 2500 mg/kg of PRM than that of other concentrations of PLM and PRM. Serum ALT in birds 
fed diets containing control and 2000 mg/kg of PRM was lower (P<0.05) in comparison to other dietary 
groups. When compared with 1000 mg/kg of PRM, uric acid content decreased (P<0.05) in birds fed 
diets with 2500 mg/kg of PLM. Among varying concentrations, 2500 mg/kg of PLM, 1500 and 2500 
mg/kg of PRM had best (P<0.05) HDL while serum LDL was higher (P<0.05) in birds fed diets with 1000 
mg/kg of PLM than 2000 mg/kg of PRM. It could be concluded that incorporation of Petiveria parts at 
varying concentration could serve as an immune booster for pullet chicks.
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Efectos de la dosificación y partes de plantas de Petiveria alliacea utilizado como fitobióticos 
sobre el crecimiento, digestibilidad de nutrientes y perfil sanguíneo de los polluelos

RESUMEN

Se utilizaron cuatrocientos cincuenta (450) polluelos de Isa Brown para evaluar los efectos sobre 
el crecimiento, la digestibilidad de los nutrientes y el perfil sanguíneo de las dietas de alimentación que 
contienen harina de hoja de Petiveria alliacea (PLM) y harina de raíz de Petiveria alliacea (PRM). Las 
aves se dividieron en diez grupos de tratamiento de cuarenta y cinco polluelos con tres réplicas de 
quince polluelos cada una. Las dietas contenían PLM y PRM en cinco niveles de inclusión; 0, 1000, 
1500 y 2000 y 2500 mg/kg. El experimento se organizó en un diseño factorial de 2 x 5 completa-
mente aleatorio. La adición de PLM a 2000 mg/kg y PRM a 1500 mg/kg aumento significativamente 
(P<0.05) mortalidad (%). El contenido de hemoglobina y glóbulos rojos fue mayor (P<0.05) en aves 
alimentadas 2500 mg/kg de PRM que en otros niveles de concentración. El contenido medio de he-
maglobina corpuscular fue más pobre (P<0.05) en las aves alimentadas con 1000 mg/kg de PRM que 
las de otras concentraciones dietéticas. Las aves alimentadas con dietas alimentadas con 1500 mg/
kg de PLM mostraron proteína y albúmina totales superiores (P<0.05) en comparación con las otras. El 
contenido de globulina sérica fue mayor (P<0.05) en aves alimentadas de 1500, 2000 de PLM y 2500 
mg/kg de PRM que el de otras concentraciones de PLM y PRM. La ALT sérica en las aves alimentadas 
con el control y 2000 mg/kg de PRM fue menor (P<0.05) en comparación con otros grupos dietéticos. 
En comparación con 1000 mg/kg de PRM, el contenido de ácido úrico disminuyó (P<0.05) en las 
dietas alimentadas con aves con 2500 mg/kg de PLM. Entre las diferentes concentraciones, 2500 mg/
kg de PLM, 1500 y 2500 mg/kg de PRM tuvieron mejor (P<0.05) HDL mientras que el suero LDL fue 
mayor (P<0.05) en aves alimentadas con 1000 mg/kg de PLM que 2000 mg/kg de PRM. Se podría 
concluir que la incorporación de partes de Petiveria a una concentración variable podría servir como 
un refuerzo inmune para los polluelos.
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INTRODUCTION

Feed additives have been added in poultry diets to 
promote growth, protect health and maximize the ge-

netic potential of broiler and layer hybrids for several 
decades. One of these growth promoters is antibiotics 
which have been used at sub therapeutic doses in ani-
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while retaining their greenish colouration. The leaves 
were milled (1mm sieve) using a laboratory mill to ob-
tain a product referred to as Petiveria leaf meal (PLM). 
The entire test ingredients were stored in an air tight 
container at room temperature until when needed. 

ManageMent of pullet chicks 
This study was conducted at the Poultry Unit of 

the Teaching and Research Farms, Federal University 
of Agriculture Abeokuta, Ogun State, Nigeria. A total 
of 450 one-day-old ISA brown pullets obtained from 
a commercial hatchery in Ogun State, Nigeria and 
were reared intensively together under a deep litter 
housing system for a 56 days experimental trial. Dried 
wood shavings were used as litter material. Brooding 
of pullet chicks was done for 0–21 d of age, and normal 
ambient temperature prevailed after the brooding pe-
riod. Pullet chicks were fed with mash diets based on 
maize-soybean meal according to NRC requirements. 
During the experiment, feed and fresh water were 
supplied ad libitum.  

Dietary treatMents anD coMposition

A total of 450 one-day-old ISA brown pullets were 
allotted to 10 treatments with 3 pens (dimension, 3.0 × 
1.0 m) per treatment and 15 pullet chicks per pen in a 
2×5 factorial experimental design. The diets contained 
PLM and PRM at five levels of inclusion each; 0, 1000, 
1500, 2000 and 2500 mg/kg. A total of 30 similar floor 
pens were used in this study. The pens were furnished 
with wood shavings as beddings. The nutrient compo-
sition of experimental diets is given in Table I. 

growth perforMance  
Records of weight gain (g)/bird: (final weight - ini-

tial weight), feed intake (g)/bird: (feed supplied – left 
over/ number of birds), mortality: (number of dead 
birds/total number of birds × 100), feed conversion 
ratio: (total feed intake/total body weight gain) were 
obtained.

nutrient Digestibility

Metabolism trial was conducted at day 56 of the 
study. Two birds per replicate was randomly selec-
ted and housed separately in appropriate metabolism 
cages fitted with individual feed troughs and facility 
for separate excreta collection. The chicks were accli-
matized for 2 days prior to the commencement of 3 
days collection period. Excreta collected per replicate 
per day was oven dried (60 °C) and used for analysis. 
Proximate composition of feed and dried excreta sam-
ples were analysed for dry matter crude fibre, ether 
extract, ash and crude protein using standard methods 
(AOAC, 2000). 

blooD saMple collection

At 56 d of trial, blood sample (2.5 mL each) was co-
llected from the brachial wing vein of one pullet chicks 
per pen (selected at random) into a bottle containing 
ethylene diamine tetra-acetate for the determination 
of haematological indices. Another set of blood was 
collected into plain bottles (without ethylene diamine 
tetra-acetate), centrifuged (2500×g for 15 min at 8 °C), 
and used for serum chemistry analysis.

mal feeds to improve feed conversion efficiency among 
other uses (Engberg et al., 2000, p. 1311). Antibiotics are 
naturally-occurring synthetic or semi-synthetic com-
pounds with antimicrobial activity. They can be admi-
nistered orally or topically and are used in human and 
veterinary medicine to treat and prevent disease and 
for other purposes including growth promotion in ani-
mals (Phillips et al., 2004, p. 28). The use of antibiotics 
as growth promoters is facing serious criticism (Iji et 
al., 2001, p. 505). There are some important reasons that 
restrict the use of antibiotics such as the drug resistance 
in bacteria and residues in meat (CAFA, 1997). Her-
bal agents could serve as safer alternatives as growth 
promoters due to lower cost, reduced toxicity and mi-
nimum health hazards. Kumar (1991, p. 37) reported 
that biological trials of certain herbal formulations as 
growth promoter have shown encouraging results and 
some of the reports have demonstrated to be improved 
weight gain and feed efficiency, lowered mortality, 
and increased immunity and viability in poultry. The 
mechanism of phytogenic additives has not been ex-
plained entirely, Cross et al. (2007, p. 496) opined that 
the efficiency of phytogenic additives depends on di-
fferences in their chemical composition while Ciftci et 
al. (2005, p. 851) reported that birds’ response to phyto-
genic products could be related to their inclusion level 
in the diet and variety of Essential Oils (EO). Nigeria 
is blessed with wide range of medicinal herbs scatte-
red over a large area, due to the favourable climatic 
condition. These herbs possess a number of chemical 
substances for use in poultry as feed additives (Akhtar 
et al., 1984, p. 6). Among these medicinal plants is Peti-
vera alliacea popularly called guinea hen weed around 
the world. In Western parts of Nigeria it is popularly 
called “awogba” meaning something that can be used 
to cure all ailments. In Nigeria, Petiveria alliacea (awog-
ba) is used as herbs in the treatments of ailments such 
as pie, de-wormer and cancer etc. Quadros et al. (1999, 
p. 109) reported that mice administered Petiveria alliacea 
extract showed increased immunity against infection 
and stimulated immune cell production such lympho-
cytes were recorded. However, the use of this plant as 
a medicinal herb on poultry is novel. Phytochemical 
extracts investigated by Ekunseitan et al. (2016, p. 289) 
on Petiveria alliacea leaves and Lagenaria breviflora re-
vealed that the phytochemical component of P alliacea 
leaves were far better than those found on L breviflora. 
In pursuit of improved pullet health and in order to 
fulfil consumer expectation in relation to food quality 
there is a need to explore the medicinal properties of 
natural herb (Gardzielewska et al., 2003, p. 12). This 
study was therefore, conducted to evaluate the effects 
of Petiveria alliacea on growth, nutrient digestibility and 
blood parameters of pullet chicks.

MATERIALS AND METHODS

processing of test ingreDients

Petiveria alliacea root was washed, chopped into bits 
followed by sun drying for 14 days (≤ 90% DM) and 
pulverised using laboratory mill (1mm sieve) to ob-
tain a product herein referred to as Petiveria root meal 
(PRM). Petiveria alliacea leaves were washed, air dried 
under a shed (29±20C) until they are crispy to touch, 
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haeMatological inDices

Hemoglobin concentration (Hb) was estimated 
using the cyanmethaemoglobin method (Cannan, 
1958). Packed cell volume (PCV), red blood cell (RBC), 
and white blood cell counts (WBC) were determi-
ned with Wintrobe haematocrit tube according to the 
method of (Schalm et al., 1975). MCHC (Mean Corpus-
cular Haemoglobin Concentration) was calculated by 
dividing the haemoglobin by the packed cell volume 
(PCV) as described by (Van Beekvelt et al., 2001, p. 511). 
MCV (Mean Corpuscular Volume) The mean corpus-
cular volume, or mean cell volume (MCV) reported 
as part of a standard complete blood count Tonnesen 
et al. (1986, p. 515) was calculated by dividing Packed 
Cell Volume by the Red Blood Cell. MCH (Mean cor-
puscular haemoglobin) reported as part of a standard 
complete blood count Van Beekvelt et al., (2001, p. 511) 
is calculated as average mass of haemoglobin per red 
blood cell in a sample of blood. 

seruM cheMistry

Total serum protein Varley et al. (1980, p. 535) and 
serum uric acid concentrations Wootton (1964, p. 86) 
was measured according to standard procedures of 
Tietz (1995) and (Fossati et al., 1980) respectively. Al-
bumin concentration was determined by the Bromo-
cresol Green (BCG) method (Peters et al., 1982, p. 325). 
Globulin concentration was computed as the difference 
between total protein and albumin concentrations. 

Glucose was measured according to procedure of Tietz 
(1995). Serum triglyceride, low density lipoprotein and 
high density lipoprotein were carried according to 
standard procedure describe by (Randox, 2012). Serum 
enzymes such as aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) were determined 
according to Bergmeyer (1983, p. 126) with the aid of 
commercial kits (Roche COBAS testing Kits, Roche, 
Basel, Switzerland). Cholesterol was determined as 
described by (Coles, 1986). 

statistical analysis

Data were subjected to 2-way analysis of varian-
ce in a 2 × 5 factorial layout. Significant (p<0.05) di-
fferences among treatment means were determined 
using Duncan Multiple Range Test Duncan (1955, p. 1) 
as contained in Statistical Analysis Software package 
(SAS, 2000).

RESULTS

effects of PetiveriA PArts (PlM And PrM), PetiveriA 
concentrAtion And interAction of PetiveriA PArts And 
PetiveriA concentrAtion on growth PerforMAnce of 
PUllet chicks (0-8 weeks old)

Table II showed the effects of Petiveria parts (PLM 
and PRM), Petiveria concentration and interaction of 
Petiveria parts and Petiveria concentration on growth 

Table I. Gross Composition (%) of Experimental diets of Chick starter, (0-8 weeks) (Composición bruta (%) 
de dietas experimentales de Chick starter, (0-8 semanas)

PLM (mg/kg) PRM (mg/kg)

Ingredients 0 1000 1500 2000 2500 0 1000 1500 2000 2500

Maize  48.00 48.00 48.00 48.00  48.00  48.00  48.00 48.00 48.00  48.00

Wheat offal  13.70 13.70 13.70 13.70  13.70  13.70  13.70 13.70 13.70  13.70

SBM  15.00 15.00 15.00 15.00  15.00  15.00  15.00 15.00 15.00  15.00

GNC  12.00 12.00 12.00 12.00  12.00  12.00  12.00 12.00 12.00  12.00

FM (72%)  1.00 1.00 1.00 1.00  1.00  1.00  1.00 1.00 1.00  1.00

PKM  5.00 5.00 5.00 5.00  5.00  5.00  5.00 5.00 5.00  5.00

BM  2.50 2.50 2.50 2.50  2.50  2.50  2.50 2.50 2.50  2.50

Oyster Shell  2.00 2.00 2.00 2.00  2.00  2.00  2.00 2.00 2.00  2.00

Lysine  0.15 0.15 0.15 0.15  0.15  0.15  0.15 0.15 0.15  0.15

Methionine  0.15 0.15 0.15 0.15  0.15  0.15  0.15 0.15 0.15  0.15

*Premix  0.25 0.25 0.25 0.25  0.25  0.25  0.25 0.25 0.25  0.25

Salt  0.25 0.25 0.25 0.25  0.25  0.25  0.25 0.25 0.25  0.25

PLM  - + ++ +++  ++++  - -  - -  -

PRM  -  - -  -  -  - + ++ +++ ++++

Total 100  100  100  100  100 100  100 100 100  100

Calculated Proximate composition (%)

ME (kcal/kg) 2829.60 2829.60  2829.60 2829.60 2829.60 2829.60 2829.60 2829.60 2829.60  2829.60

CP  19.94  19.94  19.94 19.94 19.94 19.94 19.94 19.94 19.94  19.94

CF  4.42  4.42  4.42 4.42 4.42 4.42 4.42  4.42 4.42  4.42

EE  3.65  3.65  3.65 3.65 3.65 3.65 3.65  3.65 3.65  3.65

Ash  2.87  2.87  2.87 2.87 2.87 2.87 2.87  2.87 2.87  2.87

Vit./Min. Premix contains B1,1g; B2, 6g; B12, 0.02g; K3, 3g; E, 30g; biotin, 0.05g; folic acid, 1.5g; choline chloride, 250g; nicotinic acid, 30g; Ca-
Pantothenate, 15g; Co, 0.4g; Cu, 8g; Fe, 32g; I, 0.8g; Zn, 40g; Mn, 64g; Se, 0.16g, BHT, 5g. Petivera Leaf Meal PRM: Petivera Root Meal. 
– = exclusion levels. + = 1000 mg/kg, ++ = 1500mg/kg, +++ = 2000mg/kg, ++++ =2500mg/kg. SBM: Soy bean meal, GNC: Groundnut cake, 
FM: Fish meal, PKM: Palm kernel meal, BM: Bone meal. ME: Metabolizable Energy, CP: Crude Protein, CF: Crude Fibre, EE: Ether Extract.
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performance of pullet chicks (0-8 weeks old). Petiveria 
parts reflected no significant (P>0.05) effect on growth 
parameter measured. However, mortality rate was 
affected (P<0.05) by Petiveria concentration. When com-
pared with other level of concentration; chicks fed diets 
with 1500 and 2000 mg/kg had similar mortality value 
of (1.14%). At the interaction between Petiveria parts 
and Petiveria concentration existed significant (P<0.05) 
effect on mortality of growth parameter measured (0-8 
weeks old). Mortality rate (2.27%) of birds fed diet in-
corporated with 2000 mg/kg of PLM and 1500 mg/kg 
of PRM recorded the highest (P<0.05) when compared 
to other groups.

Table III showed effects of Petiveria parts (PLM 
and PRM), Petiveria concentration and Interaction of 
Petiveria parts and Petiveria concentration on apparent 
nutrient digestibility of pullet chicks (0-8 weeks old).

Table III showed effects of Petiveria parts (PLM 
and PRM), Petiveria concentration and Interaction of 
Petiveria parts and Petiveria concentration on apparent 
nutrient digestibility of pullet chicks (0-8 weeks old). 
Apparent nutrient digestibility parameter measured 
were not affected (P>0.05) by engagement of Petiveria 

parts and Petiveria concentration. More also Interac-
tion between Petiveria parts and Petiveria concentration 
showed no influence (P>0.05) on apparent nutrient 
digestibility measured.

The effect of Petiveria parts (PLM and PRM), Peti-
veria concentration and Interaction of Petiveria parts 
and Petiveria concentration on haematological indices 
of pullet chicks (0-8 weeks old).

The effect of Petiveria parts (PLM and PRM), Petive-
ria concentration and Interaction of Petiveria parts and 
Petiveria concentration on haematological indices of 
pullet chicks (0-8 weeks old) is presented in Table IV. 
There occurred significant (P<0.05) effect of Petiveria 
parts on basophil and monocyte of haematological 
parameter measured. Birds on diets added with PRM 
had least (P<0.05) basophil and monocyte in compa-
rison to the PLM. And concentration of Petiveria parts 
significantly (P<0.05) affected heterophil, eosinophil, 
basophil and mean corpuscular volume. Birds on diets 
included with concentration of 1500 mg/kg was redu-
ced (P<0.05) than other concentrations. Incorporation 
of 0 mg/kg concentration elevated (P<0.05) eosinophil 
when compared to other concentrations. Basophil in 

Table II. Effects of main and interactive of PLM and PRM on growth performance of pullet chicks (0-8) weeks 
(Efectos de la PLM y PRM principales e interactivas en el rendimiento de crecimiento de los polluelos Isa Brown (0-8) semanas)

Treatment Initial weight 
(g/p)

Final weight 
(g/p)

Weight gain 
(g/p)

Daily weight 
gain 

(g/p/day)

Feed intake 
(g/p)

Feed/gain 
ratio

Mortality 
(%)

Petiveria parts Concentration

PLM 33.18 424.00 391.37 6.98 41.58 5.96 0.45

PRM 33.47 416.89 383.42 6.85 40.57 5.93 0.45

SEM 0.781 9.992 9.316 0.166 0.933 0.143 0.244

0 32.63 409.35 376.72 6.73 39.84 5.93 0.00b

1000 33.67 409.81 376.15 6.72 41.54 6.20 0.00b

1500 31.77 423.84 392.20 7.00 41.87 5.98 1.14a

2000 34.56 432.65 393.29 7.02 40.58 5.77 1.14a

2500 34.02 16.24 398.63 7.12 41.54 5.85 0.00b

SEM 1.230 16.240 15.114 0.270 1.541 0.230 0.204

PLM 0 32.29 421.88 389.59 6.96 39.80 5.72 0.00b

1000 33.33 401.45 368.12 6.57 42.56 6.48 0.00b

1500 32.29 415.54 383.25 6.84 41.47 6.06 0.00b

2000 34.00 431.22 397.22 7.09 41.38 5.83 2.27a

2500 34.00 452.67 418.67 7.48 42.67 5.71 0.00b

PRM 0 32.97 396.82 363.85 6.50 39.88 6.14 0.00b

1000 34.00 418.17 384.17 6.86 40.52 5.91 0.00b

1500 31.25 432.39 401.14 7.16 42.26 5.90 2.27a

2000 35.11 424.46 389.35 6.95 39.78 5.70 0.00b

2500 34.04 412.63 378.59 6.76 40.40 5.98 0.00b

SEM 1.924 24.291 22.366 0.399 2.371 0.343 0.026b

P-values 

Petiveria parts 0.7969 0.6089 0.5681 0.5681 0.4760 0.8732 1.0000

Concentration 0.5393 0.7966 0.7713 0.7713 0.8807 0.7508 0.0206

Petiveria parts x 
concentration

0.9463 0.8988 0.8496 0.8496 0.9848 0.8635 0.0001

ab Means on the same row having different superscript were significant (P<0.05), g/p: gramme/pullet 
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birds on diets included with 1000 mg/kg concentration 
was lowered (P<0.05) when compared with concen-
tration of 1000 mg/kg. In addition, MCV was decrea-
sed (P<0.05) at 2500 mg/kg Petiveria concentration in 
comparison to the control. The interaction between 
Petiveria parts and Petiveria concentration was signifi-
cant (P<0.05) for haematological parameter measured 
except for Packed Cell Volume (PCV), White Blood 
Cell (WBC), heterophil and lymphocyte. Incorporation 
of 2500 mg/kg concentration of PRM to diets showed 
better (P<0.05) haemoglobin than those on 2500 mg/
kg of PLM and 1000 mg/kg of PRM. When compared 
to other varying concentrations, red blood cell was 
best (P<0.05) in birds fed diets added with 2500 mg of 
PRM. Amidst varying concentrations eosinophil was 
reduced (P<0.05) in birds fed diets containing 2000 
and 2500 mg/kg of PLM, 1000 and 1500 mg/kg of 
PRM. Basophil in birds fed diets included with 2000 
and 2500 mg/kg of PRM was decreased (P<0.05) when 
compared to higher values obtained in birds on 1000 
mg/kg, 1500 mg/kg, 2500 mg/kg of PLM and 1000 
mg/kg of PRM. Addition of 0 mg/kg concentration of 
Petiveria parts increased (P<0.05) mean corpuscular vo-
lume but decreased with other inclusion concentration. 
Mean corpuscular haemoglobin was reduced (P<0.05) 
in birds fed diets included with 1000 mg/kg of PRM 
concentration but statistically similar to that of 1500 
mg/kg of PLM concentration. When compared with 

1000 mg/kg of PRM, mean corpuscular haemoglobin 
concentration was elevated in birds fed diets contai-
ning 1000 and 2000 mg/kg of PLM.          

Serum biochemical of pullet chicks (0-8 weeks old) 
as affected by Petiveria parts (PLM and PRM), Petive-
ria concentration and Interaction of Petiveria parts and 
Petiveria concentration

Serum biochemical of pullet chicks (0-8 weeks old) 
as affected by Petiveria parts (PLM and PRM), Petiveria 
concentration and Interaction of Petiveria parts and 
Petiveria concentration is shown in Table V. Petiveria 
parts significantly influenced glucose and uric acid. 
Addition of PRM to diets increased (P<0.05) serum 
glucose and uric acid in comparison to PLM. Petiveria 
concentration showed no significant (P>0.05) effect on 
Glucose, Alanine Transaminase (ALT), Uric acid, Tri-
glyceride and Very Low Density Lipoprotein (VLDL). 
Total protein in birds included with 1500 mg/kg was 
elevated (P<0.05) when compared with other levels of 
Petiveria concentration. Amidst varying concentration 
of Petiveria, highest (P<0.05) serum albumin was obtai-
ned in birds added with 1500 mg/kg. When compared 
to other Petiveria concentrations, addition of 0 and 1000 
mg/kg Petiveria concentration lowered (P<0.05) serum 
globulin. Birds fed with 0 mg/kg of Petiveria concen-
tration recorded reduced (P<0.05) alanine transami-
nase in comparison to others. Incorporation of 2500 

Table III. Effects of main and interactive of PLM and PRM on apparent nutrient digestibility of pullet chicks 
(0-8) weeks (Efectos de la PLM y PRM principal e interactivo en la digestibilidad aparente de nutrientes de los polluelos (0-8) semanas).

Treatment Dry matter (%) Crude protein (%) Crude fiber (%) Ether extract (%) Ash (%)

Petiveria parts Concentration

PLM 82.33 80.00 54.02 73.85 58.86

PRM 81.32 79.80 57.23 70.90 59.33

SEM 2.007 1.968 1.345 2.200 1.756

0 78.94 77.79 56.58 68.85 56.08

1000 82.49 80.91 58.39 75.86 58.97

1500 86.04 80.24 53.05 70.73 58.57

2000 83.53 77.44 55.97 68.26 59.69

2500 78.12 83.60 54.09 78.18 62.15

SEM 3.103 3.126 2.205 3.260 2.747

PLM 0 82.75 78.04 54.95 71.71 56.36

1000 82.33 85.45 58.67 78.95 62.14

1500 84.88 79.67 51.67 78.16 62.80

2000 82.59 74.23 53.47 63.63 52.63

2500 79.10 82.62 51.33 76.83 60.39

PRM 0 75.13 77.55 58.21 65.99 55.80

1000 82.65 76.37 58.11 72.78 55.80

1500 87.21 80.83 54.43 63.30 54.33

2000 84.47 80.65 58.48 72.89 66.74

2500 77.14 84.57 56.85 79.52 63.90

SEM 4.724 4.618 3.211 4.179 3.412

P-values 

Petiveria parts 0.7242 0.9978 0.1065 0.3256 0.8623

Concentration 0.3884 0.6557 0.4413 0.1636 0.6816

Petiveria parts x Concentration 0.7777 0.7840 0.6382 0.0681 0.1117
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serum ALT. Inclusion of 2500 mg/kg of PLM concen-
tration reduced (P<0.05) serum uric acid but similar 
to 1500 and 2000 mg/kg of PLM concentrations than 
those on 1000 mg/kg of PRM concentration. Birds fed 
diets incorporated with 2500 mg/kg of PRM, 1500 and 
2500 mg/kg of PRM concentration showed increased 
(P<0.05) HDL when compared to 1000 mg/kg of PRM. 
Low density lipoprotein was reduced (P<0.05) in birds 
fed diets added with 2000 mg/kg of PRM concentra-
tion in comparison to 1000 mg/kg of PLM.

DISCUSSION

The findings of the present study which showed 
no effect of Petiveria parts at varying concentration 
on growth parameters could be due to bitter taste of 
tannin and presence of anti-nutritional factors that 
lower feed intake of diets in which it is incorporated 
(Olobatoke and Oloniruha, 2009, p. 472). This result 
was also in tandem with the report of Fadlalla et al. 

mg/kg of Petiveria concentration had better (P<0.05) 
High density lipoprotein in comparison to 0 and 1000 
mg/kg. When compared with 1000 mg/kg of Petiveria 
concentration, reduced (P<0.05) LDL was recorded in 
birds on diets added with 0, 1000, 2000 and 2500 mg/
kg of Petiveria concentration. The interaction between 
Petiveria parts and Petiveria concentration was not sig-
nificant (P<0.05) for glucose, triglyceride, cholesterol 
and VLDL. Birds fed diets incorporated with 1500 mg/
kg of PLM concentration increased (P<0.05) serum 
total protein in comparison to 1000 mg/kg of PLM 
and 1000 mg/kg of PRM. Similarly serum albumin 
was elevated (P<0.05) in bird fed diets containing 1500 
mg/kg of PLM and PRM concentration compared to 
1000 mg/kg of PRM concentration. Serum AST across 
the dietary groups were similar, however it was redu-
ced (P<0.05) in birds fed with 0 mg/kg of PRM and 
1000 mg/kg of PLM concentration. When compared to 
other treatments, birds fed diets included with 0 and 
2000 mg/kg of PRM concentration decreased (P<0.05) 

Table IV. Effects of main and interactive of PLM and PRM on haematological indices of pullet chicks (0-8) 
weeks (Efectos de la PLM y PRM principal e interactivo en los índices hematológicos de los polluelos (0-8) semanas).

Treatment PCV
 (%) 

Hb 
(g/dl)

RBC 
(×1012/l)

WBC 
(×109/l)

HET 
(%)

LYM 
(%)

EOS 
(%)

BAS 
(%)  

MON 
(%)

MCV 
(fl)

MCH 
(Pg)

MCHC 
(g/dl) 

Petiveria parts Levels 
of 

Inclusion

PLM 30.42 9.58 2.48 12.76 31.30 65.60 0.70 0.80a 1.60a 119.39 38.34 31.16

PRM 33.05 10.36 2.70 12.56 30.40 67.80 0.60 0.40b 0.80b 126.02 38.37 30.72

SEM 0.914 0.353 0.088 0.380 0.942 1.590 0.180 0.084 0.209 5.908 1.284 1.048

0 32.00 9.30 2.25 12.40 32.00a 64.50 1.75a 0.50bc 1.25 156.58a 41.80 27.90

1000 30.00 9.20 2.60 13.85 29.50ab 67.25 0.50b 1.00a 1.75 114.80b 34.50 29.88

1500 33.50 10.43 2.78 11.90 27.25b 70.25 0.50b 0.75ab 1.25 121.15b 36.75 30.40

2000 27.50 10.88 2.68 12.23 32.50a 66.00 0.25b 0.25c 1.00 122.75b 40.68 33.18

2500 30.25 10.05 2.65 12.93 33.00a 65.50 0.25b 0.50bc 0.75 98.25c 38.05 33.35

SEM 1.443 0.527 0.123 0.560 1.248 2.555 0.161 0.078 0.281 5.282 1.789 1.448

PLM 0 31.50 8.95de 2.20d 11.50 33.00 62.50 1.50b 0.50b 2.50a 156.40a 40.35ab 27.20cd

1000 29.50 9.90abcde 2.25bcd 15.20 32.00 64.50 1.00c 1.00a 1.50c 115.50b 38.90ab 33.75a

1500 32.50 9.40cde 2.70abcd 12.00 27.00 68.50 1.00c 1.00a 2.50a 121.30b 33.30bc 27.65bcd

2000 33.00 11.15abc 2.75abc 11.85 32.00 66.50 0.00e 0.50b 1.00d 119.95b 40.55ab 33.80a

2500 25.50 8.50e 2.20d 13.25 32.50 66.00 0.00e 1.00a 0.50e 83.80c 38.60ab 33.40ab

PRM 0 32.50 9.65bcde 2.30cd 13.30 31.00 66.50 2.00a 0.50b 0.00f 156.75a 43.25a 28.60abcd

1000 30.50 8.50e 2.65abcd 12.50 27.00 70.00 0.00e 1.00a 2.00b 114.10b 30.10c 26.00d

1500 34.50 11.45ab 2.85ab 11.80 27.50 72.00 0.00e 0.50b 0.00f 121.00b 40.20ab 33.15ab

2000 32.50 10.60abcd 2.60bcd 12.60 33.00 65.50 0.50d 0.00c 1.00d 125.55b 40.80a 32.55abc

2500 35.00 11.60a 3.10a 12.60 33.50 65.00 0.50d 0.00c 1.00d 112.70b 37.50ab 33.30ab

SEM 1.830 0.576 0.149 0.731 1.622 3.435 0.038 0.035 0.069 7.084 2.214 1.786

P-values 

Petiveria parts 0.0540 0.1128 0.0638 0.7057 0.4361 0.3467 0.5201 0.0001 0.0109 0.1758 0.9858 0.7490

Levels of Incl. 0.3595 0.1526 0.0686 0.1840 0.0188 0.5683 0.0001 0.0001 0.2954 0.0001 0.0686 0.0856

Petiveria parts x 
Levels of Incl.

0.0670 0.0040 0.0068 0.0736 0.0709 0.8425 0.0001 0.0001 0.0001 0.0001 0.0175 0.0168

abcde means on the same row having different superscript were significantly (P<0.05) different.                                                                                                            
SEM: Standard Error of Mean, Incl: Inclusion, PCV: Packed Cell Volume, Hb; haemoglobin, RBC: Red Blood Cell, WBC: White Blood 
Cell, HET: Heterophil, LYM: Lymphocyte, EOS: Eosinophil, BAS: Basophil, MON: Monocyte, MCV: Mean Corpuscular Volume, MCH: 
Mean Corpuscular Haemoglobin, MCHC: Mean Corpuscular Haemoglobin Concentration.
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(2010, p. 182) and Onibi et al. (2009, p. 511) where they 
observed no differences in body weight gain and feed 
intake between control groups of broilers fed with gar-
lic. Botsoglou et al. (2002, p. 223) showed that oregano 
oil had no growth promoting effect when administe-
red at 50 or 100 mg/kg of feed. In addition, Chowd-
hury et al. (2002, p. 1856) who added different levels 
of garlic to layers diet reported no significant effects 
of this supplementation on growth rate, feed intake 
and feed efficiency In contrast, Tekeli et al. (2006, p. 
10) demonstrated that plant extract (Z. officinale at 120 
ppm inclusion) improved live weight gains and feed 
conversion ratio of broiler. More so, Al-Kassie and Ja-
meel, (2009) reported that several research findings on 
herbal extracts showed increase broiler performance by 
improving live weight gain and FCR of broiler chicken. 
Higher mortality rate were obtained in birds fed with 
2000 mg/kg of PLM and 1500 mg/kg of PRM concen-
tration. Findings by Sarker et al. (2007, p. 283) showed 
that nitrogenous present in alkaloid function in the 
defence of plants against herbivores and pathogens 

and poisonous due to their potent biological activities. 
More so, Lopez et al. (1999, p. 841) reported about toxic 
effects of alkaloid on rabbits. 

Nutrient utilization is the degree to which an inges-
ted nutrient from a particular source is absorbed in a 
form that can be utilized in metabolism by the animal 
(Ammerman et al., 1995, p. 441). Interaction between 
Petiveria parts and Petiveria concentration displayed 
no significant effect on apparent nutrient digestibility. 
This could be attributed to the presence of saponin 
which is said to have significant effects on all phases of 
metabolism, from the ingestion of feed to the excretion 
of wastes (Cheeke, 1996, p. 377). The result from the 
trial was in line with the findings of Jamroz et al. (2005, 
p. 485) who indicated no effect of phytogenic feed 
additives on apparent ilea digestibility of nutrients. 
Furthermore, Makkar et al., (1993, p. 897) and Makkar 
and Becker, (1997, p. 311) reported that phytochemicals 
in moringa are capable of reducing nutrient availability 
and/or utilization. On the contrary, Kamel, (2001, p. 
135) suggested that herbs, spices, and various plant 

Table V. Effects of main and interactive of PLM and PRM on serum biochemical of pullet chicks (0-8) weeks 
(Efectos de la PLM y PRM principal e interactivo en suero bioquímico de los polluelos (0-8) semanas).

Treatment Total 
Protein 
(g/dl)

Albumin 
(g/dl) 

Globu-
lin (g/

dl)

Glucose 
(mg/dl)

AST 
(u/l)

ALT 
(u/l)

Uric 
acid 

(mg/dl)

CHOL 
(mg/dl)

TRG 
(mg/dl)

HDL 
(mg/dl)

LDL 
(mg/dl)

VLDL 
(mg/dl) 

Petiveria parts Levels of 
Inclusion

PLM 4.31 2.36 1.95 109.20b 65.10 28.50 2.57b 89.80 101.86 52.00 17.44 20.36

PRM 4.22 2.38 1.84 118.10a 67.60 27.70 2.92a 89.80 94.80 54.00 16.84 18.96

SEM 0.201 0.146 0.069 2.774 2.643 1.247 0.089 2.790 2.737 2.180 0.772 0.547

0 3.88bc 2.18b 1.70b 109.25 62.75 22.75c 2.85 83.75 94.75 48.00c 16.80b 18.95

1000 3.58c 1.90b 1.68b 110.75 59.75 27.00b 3.03 88.50 100.50 48.25c 20.15a 20.10

1500 5.40a 3.30a 2.10a 116.50 74.25 30.50ab 2.50 93.25 95.00 56.75ab 17.50ab 19.00

2000 4.18bc 2.25b 1.93ab 119.50 64.00 27.25b 2.75 84.25 100.25 49.75bc 14.45b 20.05

2500 4.30b 2.23b 2.08a 112.25 71.00 33.00a 2.60 99.25 101.00 62.25a 16.80b 20.20

SEM 0.189 0.118 0.085 4.748 3.673 1.356 0.140 3.823 4.559 2.662 0.968 0.920

PLM 0 3.75de 1.95cd 1.80abcd 103.50 71.00ab 23.50c 2.70bc 84.50 106.50 49.00bcd 14.20de 21.30

1000 3.60e 1.95cd 1.65cd 106.50 49.50c 25.00bc 2.80abc 97.00 103.00 53.00abc 22.90a 20.60

1500 5.65a 3.50a 2.15a 110.00 76.50a 30.50a 2.55bcd 88.50 98.50 51.00bcd 17.80bc 19.70

2000 4.55bcd 2.40bc 2.15a 113.00 58.50ab 31.50a 2.65bcd 81.50 106.00 44.50cd 15.80cde 21.20

2500 4.00cde 2.00bcd 2.00abc 113.00 70.00ab 32.00a 2.15d 97.50 95.00 62.00a 16.50bcd 19.00

PRM 0 4.00cde 2.40bc 1.60d 115.00 54.50c 22.00c 3.00ab 83.00 83.00 47.00bcd 19.40b 16.60

1000 3.55e 1.85d 1.70bcd 115.00 70.00ab 29.00a 3.25a 80.00 98.00 43.00d 17.40bcd 19.60

1500 5.15ab 3.10a 2.05ab 123.00 72.00a 30.50a 2.45cd 98.00 91.50 62.50a 17.20bcd 18.30

2000 3.80cde 2.10bcd 1.70bcd 126.00 69.50ab 23.00c 2.85abc 87.00 94.50 55.00ab 13.10e 18.90

2500 4.60bc 2.45b 2.15a 111.50 72.00a 34.00a 3.05ab 101.00 107.00 62.50a 13.10e 21.40

SEM 0.246 0.137 0.109 6.562 3.831 1.622 0.158 5.185 5.675 3.060 0.990 1.135

P-values 

Petiveria parts 0.6121 0.8570 0.1633 0.0338 0.4718 0.5401 0.0052 1.0000 0.0955 0.4216 0.5245 0.0955

Levels of Incl. 0.0001 0.0001 0.0027 0.4675 0.0694 0.0005 0.0595 0.0539 0.7469 0.0034 0.0147 0.7469

Petiveria parts x 
Levels of Incl.

0.0001 0.0001 0.0034 0.4237 0.0009 0.0002 0.0047 0.0610 0.1272 0.0006 0.0001 0.1272

abcde means on the same row having different superscript were significantly different (P<0.05). SEM: Standard Error of Mean. Incl. Inclusion, 
AST: Aspartate transaminase, ALT: Alanine Transaminase, CHOL: Cholesterol, TRG: Triglyceride. HDL: High Density Lipoprotein, LDL: Low 
Density Lipoprotein, VLDL: Very Low Density Lipoprotein
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extracts have appetite, digestion-stimulating properties 
and antimicrobial effects. Ertas et al. (2005, p. 879) also 
reported that phytogenic additives have been shown 
to influence improvement of digestibility and gain of 
broiler chickens. Cross et al. (2007, p. 496) opined that 
the presence of alkaloids and flavonoids have been re-
ported to influence digestion and secretion of digestive 
enzymes. 

Findings by Yakubu et al. (2007, p. 434) opined that 
assessment of haematological parameters can not only 
be used to determine the extent of deleterious effect 
of extracts on the blood of an animal, but it can also 
be used to explain blood relating functions of a plant 
extract or its products. Phytochemical in plant such as 
tannin have capacity to act as powerful antioxidants, 
scavenge free radicals, terminate oxidative reactions 
and chelation of transition metals and inhibition of pro-
oxidative enzymes (Yilmaz and Toledo, 2004, p. 255; 
Molan et al., 2009, p. 1). Hence, could be responsible 
for the observed differences obtained on haematolo-
gical indices between interaction of Petiveria parts and 
Petiveria concentration in the experiment trial. The PCV 
and Hb values fell within the reference range of 24.9 - 
45.2% and 7.40 - 13.10% for healthy birds as reported 
by Mitruka and Rawnsley (1977, p. 54). Onyeyilli et al. 
(1992, p. 101) reported that reduction in RBC, Hb and 
PCV is an indication of either the destruction of RBC 
or their decreased production, which may lead to anae-
mia. Furthermore, an increase in the count of RBC, Hb 
and PCV is suggestive of polycythemia and positive 
erythopoisis (Iranloye, 2002, p. 81; Okpuzor et al., 2009, 
p. 57). Hence, values obtained (2.1-3.2×1012) in this 
experiment were elevated than the range of 2-4×106 
reported by Mitruka and Rawnsley, (1977, p. 54). Whi-
te blood cell obtained were within the reported range 
of (9-56×103) reported by (Aiello et al., 1998). Reports 
about WBC counts have pointed out that increased 
count of WBC is supposed to be helpful in boosting 
immune system (Adedapo et al., 2007, p. 29), a decrea-
sed count of WBC shows the suppression of leucocytes 
and their production from bone marrow (Odesanmi 
et al., 2010, p. 1). MCV values were better than the 
reference range of 60.0fl - 65.7fl (Ayoola et al., 2010, 
p. 126). Indicating there is no regenerative anaemia/
blood destruction. Observed MCH values were higher 
than the range of 19.29Pg - 23.20Pg reported by Ayoola 
et al., (2010, p. 126). MCHC obtained in all the phases 
were within the reference range of 31.90 - 35.52% repor-
ted by (Ameen et al., 2007, p. 176) indicating sufficient 
iron in the blood/mild on-regenerative anaemia apart 
from those fed control, 1500mg/kg of PLM and 1000 
mg/kg of PRM. 

Interaction effects reflected an improved serum bio-
chemical in bird fed diets containing PLM and PRM at 
varying concentration in the experimental trial. The 
observed values fell within the reported range for total 
protein (3.25g/dl to 7.61g/dl) recorded by Rajurker 
et al. (2009, p. 58), albumin (1.25- 2.20 g/dl) observed 
by (Akinmutimi and Onen 2008, p. 474) and globu-
lin (2.13g/dl-3.02g/dl) reported by (Adeyemo, 2008, 
p. 23). Improved total protein, albumin and globulin 
could be attributed to the presence of antioxidant and 
beneficial bacteria in the intestine (Nascimeto et al., 

2000, p. 217). Furthermore, AST (143μl/ml to 187μl/
ml) and ALT (32 to 62μl/ml) values were lower than 
the reported range by (Fasina et al., 2004, p. 3). The 
influence of PRM and PLM at varying concentration 
on AST and ALT could be attributed to the presence 
of alkaloid which is said to have effect on blood. This 
result was in line with the findings of Janbaz and Gi-
llani (2000, p. 25) who reported reduction in serum 
ALT and ALP levels in rodents by feeding berberine, 
which is the active alkaloid in Berberis lyceum. The 
results corroborate the findings of Yousef, (2009, p. 1), 
who worked on mixture of medicinal plants reported 
significantly lower ALT values. The values obtained 
for uric acid concetration for birds fed diets containing 
PLM and PRM at varying concentration was lower 
than (3.68-3.77 mg/dl) reported by Sogunle et al., (2007, 
p. 32). This is indication that the bird in the study did 
not suffer kidney damage since adequate utilization 
of protein makes better excretion of nitrogen in form 
of urica acid (Eggum, 1970, p. 938). Oduguwa and 
Ogunmodede (1995, p. 81) reported high serum uric 
acid concentrations could due to inefficient protein 
utilization. Conversely, Adebayo et al., (2003, p. 69); 
Abubakar et al., (2010, p. 26); Kolawole et al., (2011, p. 
602) reported increased in blood level of uric acid and 
creatinine  by feeding khaya senegalensis. Superior HDL 
and LDL recoreded in birds fed diets incorporated with 
2500 mg/kg of PRM could be attributed to the higher 
presence of saponin in PRM which is said to reduced 
LDL-cholesterol selectively in the serum of rats, gerbils 
and human (Matsuura, 2001, p. 1000). This observation 
was in tandem with the reports of Prasad et al. (2009, 
p. 270) where total cholesterol, triglycerides, LDL sand 
VLDL were significantly decreased by Alluim sativum.

CONCLUSION

It could be concluded that inclusion of Petiveria 
alliacea at different concentration reflected no signi-
ficant effect on growth performance and nutrient di-
gestibility however, increased haemoglobin and white 
blood cell were recorded at 2500 mg/kg of PRM; high 
density lipoprotein were improved with reduced low 
density lipoprotein obtained at the same concentration 
of PRM. The implication of this is that 2500 mg/kg of 
PRM could be adopted for better health status of the 
animals and the consumers.   

ACKNOWLEDGEMENT

This work was majorly financed by the main author, 
however, the assistance of other authors is well ack-
nowledged.  

BIBLIOGRAPHY

Abubakar, MG, Lawal, A & Usman, MR 2010,’ Hepatotoxicity studies 
of Sub-Chronic Administration of Aqueous Stem Bark of (Khaya se-
negalensis) in Albino Rats. Bajopas, vol. 3, pp. 26-28.

Adebayo, JO, Yakubu, MT, Egwim, EC, Owoyele, VB & Enaibe, BU 
2003,’ Effect of Ethanolic Extract of (Khaya senegalensis) on Some 
Biochemical Parameters of Rat kidney. Journal of Ethnopharmacology, 
vol. 88, pp. 69-72. 



RODRÍGUEZ, NÚÑEZ L, CENTURIÓN, CABALLERO Y MARTÍNEZ-LÓPEZ

Archivos de zootecnia vol. 68, núm. 264, p. 532.

Adedapo, AA, Abatan, MO & Olorunsogo, OO 2007,’Effects of some 
plants of the Spurge family on the Haematological and Biochemical 
Parameters of Rats. Veterinary archive, vol. 77 pp. 29-38.

Adeyemo, GO 2008,’Effects of Cottonseed Cake based Diets on Hae-
motology and Serum Biochemistry of Egg-type Chickens. International 
Journal of Poultry Science, vol. 7, no 1, pp. 23–27.

Aiello, SE & Mays, M 1998,’ The Merck-Veterinary Manual, 8th edition. 
Merck and company.

Akhtar, MS, Afzal, H & Chaudry, F 1984,’Preliminary in vitro antibac-
terial screening of Bakain, and Zarisk against Salmonella. Medicose, 
vol 9, pp. 6-7.

Akinmutimi, AH & Onen, GE 2008,’ The Response of Broiler Finisher Birds 
fed Graded levels of Yam Peel Meal in Place of Maize–based Diets. 
International Journal of Poultry Science, vol. 7, no 5, pp. 474 – 479.

Al-Kassie, GAM & Jameel, YJ 2009,’The Effect of adding Thyme vulgaris 
and Cinnamomuim zeylanicum on Productive Performance in Broilers. 
Proceeding of 9th Veterinary Scientific Conference, College of Veterinary 
Medicine and University Baghdad, Iraq.

Ameen, SA, Adedeji, OS, Akingbade, AA, Olayeni, TB, Ojedapo, LO 
& Aderinola, OA 2007,’ The Effects of Different Feeding Regimes on 
Haemological Parameters and Immune Status of Commercial Broilers 
in Derived Savannah Zone of Nigeria. Proceedings of the 32nd Annual 
Conference of the Nigerian Society for Animal Production (NSAP), 
pp.176–178.

Ammerman, CB, Baker, DB & Lewis, AJ 1995,’ Bioavailability of nutrients 
for animal. Academy Press. New York. pp. 441.

AOAC 2000,’Official method of Analysis of AOAC International, 17th 
ed. Assoc. Off. Anal. Chem. Washington, DC., US.

Ayoola, MO, Alabi, MO, Sokunbi, OA, Adewumi, AA, Essien, A, 
Aderemi, FA & Lawal, TE 2010,’ Physiological Response of Broiler 
Starter Chickens to Oral Supplementation with Telfairia occidentalis 
leaf extract. Proceedings of the 35th Annual Conference of the Nigerian 
Society for Animal Production (NSAP), pp.126-128.

Bergmeyer, HU 1983,’ Methods of Enzymatic Analysis. Vol. III. Enzymes 
1: Oxidoreductase, Transferase. Verlay Chemie, Deerfteld Beach, FL, 
pp. 126–510.

Botsoglou, NA, Florou-Paneri, P, Christaki, E, Fletouris, DJ & Spais, 
AB 2002,’Effect of Dietary Oregano Essential oil on Performance of 
Chickens and on Iron-Induced Lipid Oxidation of Breast, Thigh and 
Abdominal Fat Tissues. Broiler Poultry Science, vol. 43, pp. 223–230.

CAFA (Commission on Antimicrobial Feed Additives) 1997. Antimicrobial 
feed additives. Swedish Official Government Reports 132, Ministry of 
Agriculture, Stock-holm. 

Cannan, RK 1958,’In: fifth, I. (Ed.), Book of Clinical Practical Chemistry. 
Vol. l CBS. 

Cheeke, PR 1996,’ Biological Effects of Feed and Forage Saponins and 
their Impact on Animal Production. In Saponins Used in Food and 
Agriculture, pp. 377–386 (GR Waller and Y Yamasaki, editors). New 
York: Plenum Press.

Chowdhury, SR, Chowdhury, SD & Smith, TK 2002,’Effects of Dietary 
Garlic on Cholesterol Metabolism in Laying Hens. Poultry Science vol 
81,  pp. 1856–1862.

Ciftci, M, Guler, T, Dalkıkıc, B & Ertaş, ON 2005,’ Effects of anise oil 
(Pimpinella anisum L.) on broiler performance. International Journal 
of Poultry Science, vol. 11, pp. 851-855.

Coles, EH 1986,’ Veterinary clinical pathology, 4th Ed. Coles, E. H. (ed), 
W.B. Saunder Company, Philadelphia, USA.

Cross, DE, Mc Devitt, RM, Hillman, K & Acamovic, T 2007,’ The Effect 
of Herbs and their Associated Essential oils on Performance, Dietary 
Digestibility and Gut Microflora in Chickens from 7 to 28 days of age. 
Broiler Poultry Science, vol. 48, pp. 496-506.

Duncan, DB 1955,’ Multiple Range and Multiple F-test Biometric. vol. 
11 pp. 1-42.

Ekunseitan, DA, Yusuf, AO, Olayinka, OA, Ayoola AA & Adegbenjo, 
AA,’ 2016. Comparative study of two plants (Lagenaria breviflora and 
Petiveria allicea) and their phytobiotics potentials in poultry health. 
Nigerian Society for Animal Production. vol. 43 (1), pp. 289-298 

Eggum, BO 1970,’ Blood Urea Measurement as a Technique for Assessing 
Protein quality. British Journal of Nutrition, vol. 24, pp. 983-988.

Engberg, RM, Hedemam, TD, Leser & Jensen, BB 2000,’ Effects of zinc 
bacitracin and salinomycin on intestinal microflora and performance 
of broilers. Poultry Science, vol. 79, pp. 1311-1319. 

Ertas, ON, Guler, T, Çiftçi, M, Dakilic, B & Simsek, UG 2005,’ The Effect 
of an Essential oil mix derived from Oregano, Clove and Anise on 
Broiler Performance. International Journal of Poultry Science, vol. 
4, pp. 879-884.

Fadlalla, IMT, Mohammed, BH & Bakhiet,  AO 2010,’Effects of feeding 
Garlic on the Performance and Immunity of broilers. Asian journal of 
Poultry Science, vol 4. pp. 182-189.

Fasina, OE, Ologhobo, AD, Adeniran, GA, Ayoade, GO, Adeyemi, 
O, Olayode, G & Olubanjo, OO 2004,’ Toxicological Assessment of 
Veronica amygdaliana Leaf meal in Nutrition of Starter Broiler Chicks. 
Nigerian Journal of Animal Production, vol. 31, no 1, pp. 3-11.

Gardzielewska, J, Pudyszak, K, Majewska, T, Jakubowska, M & Pomia-
nowski, J 2003,’ Effect of plant-supplemented feeding on fresh and 
frozen storage quality of broiler chicken meat. Electronic Journal of 
Polish Agriculture University, vol. 6 pp. 12-12.

Iji, PA, Saki, A & Tivey, DR 2001,’ Body and intes-tinal growth of broiler 
chicks on a commercial starter diet. 1. Intestinal weight and mucosal 
development. British Poultry Science, vol. 42, pp. 505-513.

Iranloye, BO 2002,’ Effect of Chronic Garlic Feeding on Some Haema-
tological Parameters. African Journal of Biomedical Research, vol. 
5, pp. 81 - 82.

Jamroz, D, Wiliczkiewic, A, Wertelecki, T, Orda, J & Skorupins, J 2005,’ 
Use of Active Substances of Plant origin in Chicken diets based on 
Maize and locally grown Cereals. British Poultry Science, vol. 46, 
pp. 485–493

Janbaz, KH, Gillani, A & Fitoterapia, AH 2000,’Studies on Preventive 
and Curative effects of berberine on Chemical Induced Hepatotoxicity 
in Rodents. Journal of Fiterapia, vol. 71, no 1, pp. 25-33.

Kamel, C 2001,’ Tracing Modes of Action and The roles of Plant Extracts 
in Non-ruminants. Pages 135–150 in Recent Advances in Animal 
Nutrition. P. C. Garnsworthy and J. Wiseman, (Eds). Nottingham 
University Press, Nottingham, UK.

Kolawole, SO, Kolawole, OT & Akanji, MA 2011,’ Effects of Aqeous 
Extract of Khaya senegalensis Stem bark on Biochemical and Haema-
tological Parameters in Rats. Journal of Pharmacology and Toxicology, 
vol. 6, pp. 602-607. 

Kumar, OM 1991,’ Effect of Liv-52® syrup on broiler performance in 
North Eastern region, Indian Poultry Review, April 22, pp. 37-38. 

Lopez, TA, Cid, MS & Bianchini, ML 1999,’ Biochemistry of Hemlock 
(Conium maculatum L.) Alkaloids and their Acute and Chronic Toxicity 
in Livestock. A review. Toxicon, vol 37, pp. 841–865.

Makkar, HPS & Becker, K 1997,’ Nutrients and anti-quality factors in 
different morphological parts of the Moringa oleifera tree. Journal of 
Agricultural Science, vol. 128, no 3, pp. 311-322.

Makkar, HPS, Blummel, M & Becker, K 1993,’ Formation of complexes 
between polyvinylpyrroridones or polyethyleneglycols and tannins 
and their implication in gas production and true digestibility in vitro 
techniques. British Journal of Nutrition, vol. 73, pp. 897-913.

Matsuura, M 2001,’ Saponins in garlic as modifiers of the risk of cardio-
vascular disease. Journal of Nutrition, vol. 131, pp. 1000S–1005S.

Mitruka, BM & Rawnsley, H 1977,’ Clinical Biochemistry and Haemato-
logical Reference Values in normal Experimental Animals. 1st edition, 
Masson Publishing Inc. New York, USA. pp. 54-55.

Molan, AL, Zhuojian, LI & Shanpa, DE 2009,’Effect of Pure Bark (Pinus 
radiate) Extracts on Sporulation of Coccidian oocysts Folia Parasito-
logy, vol. 56, pp. 1-5.

Nascimento, ER 2000,’Micoplasmoses aviárias. In Berchieri Junior A, 
Macari M, Doença das aves. Campinas: Facta, pp. 217-224.

Odesanmi, SO, Lawal, RA & Ojokuku, SA,’2010. Haematological effects 
of Ethanolic fruit extract of Tetrapleura tetraptera in Male Dutch White 
rabbits. Research Journal Medical Plant, pp. 1-5.



EFFECTS OF DOSAGE AND PLANT PARTS OF PETIVERIA ALLIACEA ON GROWTH, NUTRIENT DIGESTIBILITY AND BLOOD PROFILE OF PULLETS

Archivos de zootecnia vol. 68, núm. 264, p. 533.

Oduguwa, OO & Ogunmodede, BK,’ 1995. Comparative growth response 
of three commercial vitamins and trace minerals premixes for rearing 
broiler chicks at the starter and finisher phases. Pertanika Journal of 
Tropical Agriculture, vol. 19, pp. 81–87.

Okpuzor, J, Okochi, VI, Ogbunugafor, HA, Ogbonnia, ST, Fagbayi & 
Obidiegwu, C 2009,’ Estimation of Cholesterol Level in Different Brands 
of Vegetable Oils. Pakistan Journal of Nutrition, vol. 8, pp. 57-62.

Olobatoke, RY & Oloniruha,’2009. Haematological Assessment of Bitter 
leaf (Vernonia amygdalina) Efficiency in reducing infection in Cocke-
rels. Proceedings of the World congress on Medicinal and Aromatic 
Plants, November 9-14, 2008, Cape Town, South Africa, pp. 472-473.

Onibi, GE, Oluwatoyin, E, Adebisi, A, Fajemisin, N, Ayode, V & Adetun, 
JI 2009,’Response of Broiler chickens in terms of Performance and Meat 
Quality to Garlic (Allium sativum) Supplementation. African Journal 
of Agricultural Research, vol. 4, no 5, pp. 511 - 517.

Onyeyilli, PA, Egwu, GO, Jike, GI, Pepple, DO & Ohaegbulem, JO 1992,’ 
Seasonal Variation on Haematological Indices in the Grey-breasted 
Guinea fowls. Nigeria Journal Animal Production, vol. 18 pp. 101-107.

Peters, T, Biomonte, CT & Doumas, BT 1982,’ Protein (total protein) in 
Serum, Urine and Cerebrospinal fluid, Albumin in Serum: In Selected 
Methods of Clinical Chemistry, Volume 9. Phytogenic Products on 
Performance of Broiler Chicken, World Nutrition Forum, Mayrhofen, 
Austria: Nottingham University Press, 18-20, 325.

Phillips, I, Caswell, M, Cox, T, De Groot, B, Friis, C, Jones, R, Nightingale, 
C,  Preston, R & Waddell, J 2004,’Does the use of antibiotics in food 
animals pose a risk to human health? A critical review of published 
data. Journal of Antimicrobial Chemotherapy, vol. 53, pp. 28 – 52. 

Prasad, R, Rose, MK, Vermani, M, Garg, SL & Puri, JP 2009,’ Lipid Profile 
of Chicken (Gallus domesticus) in Response to Dietary Supplementation 
of Garlic (Allium sativum). International Journal of Poultry Science, 
vol. 8, pp. 270-276. 

Quadros, MR, Souza Brito, AR & Queiroz, ML 1999,’ Petiveria alliacea 
L. extract protects mice against Listeria monocytogenes infection--effects 
on bone marrow progenitor cells. Immuno-pharmacology, Immuno-
toxicology. vol. 21. no 1, pp. 109-24.

Rajurker, S, Rekhe, DS, Maini, S & Ravikanth, K 2009,’Acute Toxicity 
Studies of Polyherbal Formulation (Methiorep premix). Veterinary 
World, vol. 2, no 12, pp.58-59.

Randox Laboratories. 2012. The future of health care – Personal Care 
Magazine. Pathology in Practice. Com.

Sarker, SD & Nahar, L 2007,’ Chemistry for Pharmacy Students General, 
Organic and Natural Product Chemistry. England: John Wiley and 
Sons. pp. 283-359.

SAS, 2000,᾿Institute Inc. SAS Technical Report Package 2234 SAS/
STAT Software. The GEMOD Procedure. Release 6.09. SAS Institute 
Inc. Cary, NC.USA.

Schalm, OW, Jain, NC & Qureshi, MQ 1975,’ Veterinary Hematology 
third ed.. Lea and Fibinger, Philadilphia, PA, US.

Schmidt, R 1995, ‘Consciousness and Foreign Language Learning: A 
tutorial on the role of attention and awareness in learning. In R. Sch-
midt (Ed.), Attention and awareness in foreign language learning (pp. 
1-63). Honolulu, HI: University of Hawaii, Second Language Teaching 
& Curriculum Center.

Sogunle, OM, Fanimo, AO, Abiola, SS & Bamgbose, AM 2007,’Growth 
response, Body temperature and Blood constituents of Pullet Chicks 
fed Cassava Peel Meal Supplemented with Cashew Nut Reject Meal. 
Nigerian Journal of Animal Production, vol 34. no 1, pp. 32-44.

Tekeli, A, Celik, L, Kutlu, HR & Gorgulu, M 2006,’ Effect of Dietary 
Supplemental Plant extracts on Performance, Carcass Characteristics, 
Digestive System Development, Intestinal  Microflora and Some Blood 
Parameters of Broiler Chicks; XII European Poultry  Conference Italy, 
pp. 10 – 14. 

Tonnesen, H, Hejberg, L, Frobenius, S & Anderson, J 1986,’ Erythtrocyte 
mean cell volume correlation to drinking pattern in heavy alcoholics 
Acta. Medical Scandinavica 21995) pp. 515.

Van Beekvelt, MCP, Colier, WNJM, Wevers, RA & Van Engelen, BGM 
2001,’Performance of near-infrared spectroscopy in measuring local 
O2 consumption and blood flow in skeletal muscle. Journal of Applied 
Physiology, vol. 90 pp. 511-519.

Varley, H, Gowenlock, AH & Bell, M 1980,’ The Plasma Proteins. In: 
practical Clinical Biochemistry, Vol. I5th edition. William Heinemann 
Medical Books Ltd, London, pp. 535–595.

Wootton, IDP 1964,’ Micro-analysis in Medical Biochemistry 4th ed. J. 
and A. Churchill, London, UK, 86–95.

Yakubu, A, Salako, AE & Ige, AO 2007,’ Effects of Genotype and Housing 
System on the Laying Performance of Chickens in Different Seasons 
in the Semi-humid Tropics, International Journal of Poultry Science, 
vol. 6, pp. 434-439. 

Yilmaz, Y & Toledo, RT 2004,᾿Major Flavonoids in Grape Seeds and 
Skins: Antioxidants Capacity of Catechin, Epicatechin, and Garlic. 
Journal of Agriculture and Food Chemistry, vol. 52, pp. 255-260.

Yousef, JM 2009,’The Protective Effects of Selected Mixed Herbal Extracts 
on Weight, Serum and Liver Tissue in Rats before and after exposure to 
Aflatoxin B1. World Journal Medical Science, vol 4. no 1, pp. 01-08.


