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ABSTRACT

A ten weeks feeding trial was carried out to determine the effect of Turmeric (Curcuma
longa) root meal on the haematological parameters of twenty-four (24) growing rabbits fed
with graded level of Turmeric root meal as an additive in their diets. The rabbits were
randomly allotted into four treatment groups (Ty, T2, T3 and T4) which were further divided
into three replicates, with each replicate having two rabbits per replicate. Treatment groups 1,
2, 3and 4 were fed Og, 0.50g, 0.70g, and 0.90g of Turmeric root meal per kg of feed,
respectively as an additive in their diets. All the results of haematological indiceswere
significant except Neutrophils which was not significantly affected by Turmeric root meal.
PCV, RBC, WBC, Platelets, Leucocytes, Monocytes and Eosinophils were significantly
different (p<0.05) amongst treatment groups as there was increment in the HB, PCV, RBC
and Platelets. While in WBC, and white blood differentials like Leucocytes, Eosinophils and
Monocytes decrease as the values of the graded levels of turmeric root meal increases. The
inclusion levels of turmeric meal as feed additive in this study did not alter the
haematological parameters except in white blood cell and differentials count which did not
adversely affect the haematology of the rabbit.
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INTRODUCTION a concentrate might be beneficial in

The undeniable need to harness the
potentials of the numerous
nonconventional feed additives to replace
or promote efficient utilization of the
expensive conventional ones may be
achieved with feed additives such as
turmeric meal. Turmeric meal is used as
feed additives due to its active ingredient
curcumin (Osawaet al., 1995). More
suitable composition of feed mixture or
administration of natural feed additives as

livestock farming without negative effect
on the environment and the animal as an
individual (Githioriet al.,2003, Amber et
al., 2004,Namkunget al.,2004).

Rabbit production is a veritable way of
alleviating animal protein deficiency in
Nigeria (Ajala and Balogun, 2004).
Amongst many livestock species that can
serve as a source of this protein, rabbit is
outstanding specie because of the low
cholesterol content of the meat (Owen et
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al., 2008). In the last year, rabbit
production on the commercial level
acquired increasing interest due to their
prolificacy, rapid growth rate and meat
yields (Saviettoet al., 2015,Minguez,
2014). In order to maximize food
production and to meet protein
requirements in Nigeria, viable options
need to be explored and evaluated (Owen
et al., 2008).Thisintensive approach to
rabbit production triggered on explosion of
interest in the use of herbs, spice and their
products as feed additives and their
products which serves as alternatives
feedstuff such with low human food
preference and low industrial usage.

Hematological studies are useful in the
diagnosis of many diseases as well as
investigation of theextent of damage to
blood (Onyeyili, et al., 1992, Togun, et
al.,2007). Hematological studies are of
ecological and physiological interest in
helping to understandthe relationship of
blood characteristics to the environment
(Ovuru and Ekweozor, 2004) and socould
be useful in the selection of animals that
are genetically resistant to certain diseases
andenvironmental conditions.

The phytochemicals in turmeric are
known to be natural, less toxic, residue
free and is ideal as feed additives in animal
diets which will help sustain rabbit
production and solve the problem of using
chemical antibiotics that can result to
allergic reactions in human as residual
effects or toxic side effects (Diarraet al.,
2011).

The study evaluatesthe effect of turmeric
meal on haematological indices in adult
rabbits.

MATERIALS AND METHODS
Experimental Location and Duration

The experiment was carried out at the
rabbit unit of the University of Port-
Harcourt Research and Demonstration
Farm Choba, Port-Harcourt, Rivers State
and lasted for a period of 10 weeks.

Experimental Animals, Housing and
Management

A total number of twenty-four (24) rabbits
were sourced from the rabbitry unit of the
University of Port Harcourt Research and
Demonstration Farm Choba and used for
this experiment.Before the experiment was
carried out, one-week Pre-experimental
procedures were first observed to get the
rabbits acclimatized with the experimental
procedures.The test animals in each
treatment were identified on individual
basis using labelled tags andthe initial
weight of the animals were recorded.The
rabbits were subjected to the same
management condition with a good house
in a well wired merged cage for easy
collection, feeding and cleaning of their
hutches. Feeders and drinkers were
cleaned daily before fresh feed and clean
water were added.

Test chemical

The fresh turmeric (Curcuma longa) was
purchased from University of Port
Harcourt Teaching and Research Farm,
and the turmeric was washed, cleaned and
sun dried for 5 hours for 3 — 4days and
then grind into powdered form. The
turmeric meal wasstored in an air tight,
clean and protected containers to avoid
contamination. The turmeric meal was
incorporated as additive with an inclusion
rate of 0g, 50g, 70g and 90g dietary levels
for T4, T,, T3, and T4 respectively per kg of
feed and then fed to the rabbits.

Experimental procedures/ Design

The twenty- four (24) growing rabbits was
randomly selected and divided into four
(4) treatment groups (Ty, Ty, T3, Ty4). There
were 2 rabbits per treatment and 3
replicates and each replicate consist of 2
rabbits in a completely randomly design
(CRD). The dietary treatment consists of
four levels of Turmeric (Curcuma longa)
meal. The treatment Ty (control) had Og
turmeric meal and treatments (T, T3, Ta)
had 0g, 50g, 70g and 100g in the

143




African Journal of Agriculture Technology and Environment Vol. 7(1): 142-147 June, 2018

formulated feed respectively was given to
the animal.

Parameter measured
Blood collection

At the end of the (10" week) of feeding
the experimental diet, two rabbits was
selected from each treatment and blood
samples were collected from the marginal
ear veins of the rabbits. The blood samples
were gradually expelled into graduated
tube containing Ks;-EDTA (ethylene
diaminetetracetic acid) as anticoagulant for
hematological analysis which includes
packed cell volume, Red blood cells,
White blood cells, hemoglobin
concentration, blood platelets, Neutrophils,
Leucocytes, Monocytes and Eosinophils.

Statistical Data Analysis

All data obtained were subjected to the
Analysis of Variance (ANOVA) according
to Steel and Torrie (1980) and the mean
value were separated using Duncan
Multiple Range Test (DMRT) according to
Duncan (1955) wusing the statistical
package for Social Science (SPSS)
software.

RESULTS

The Analysis of Variance (ANOVA)
shows the effect of Turmeric meal on HB,
PCV, RBC, Platelet, WBC, Leucocytes,
Eosinophils and Monocytes revealed a
significant variation (p<0.05) amongst the
treatment groups. The result also revealed
that Neutrophils were not significantly
affected by turmeric meal between the
treatment groups.

The Haemoglobin Profile was significantly
highest in treatment 4 (16.50g/dL) than
treatment 3 (15.85¢/dL) and followed by

treatment 2 with (15.35g/dL) which are
significantly higher than the control group
(11.50g/dL) that recorded the least HB
mean value.

A progressive increment (p<0.05) in
Packed Cell Volume was observed in
treatment 3 and 4 having 47.50% and
49.50% respectively than in treatment 2
(46.00%) and 1 (34.50%).

The Red Blood Cell (RBC) values in
treatment 4 (6.95x10%%/L) was significantly
(p<0.05) higher than the other treatments.
White Blood Cell values in treatment 1
(5.00 x 10°/L) was significantly (p<0.05)
higher over treatments 2 (3.75x10%L), 3
(3.65x10%L) and 4  (2.85x10°/L)
respectively.

Platelet values were significantly (p<0.05)
higher in treatment 2 (290%), 3 (300%)
and 4 (315%) over treatment 1 (160%).
The mean Leucocytic profile s
significantly  higher in treatment 1
(57.50%) than in treatment 2 (50%), 3
(50%) and 4 (48%). No significant
(p>0.05) variation was observed with
treatment 2 (114.16%) having the highest
Neutrophils values over treatment 4 (52%)
and the least values were recorded in
treatment 1 (40%) and treatment 3 (34%)
respectively.

A progressive increment (p<0.05) in
Eosinophils values was observed in
treatment 1 (1%) having the highest over
treatment 2 (0.50%), 3 (0%) and 4 (0%).
The monocytes values in treatment 1 and 2
(1.50%) was significantly (p<0.05) higher
than the other treatments.
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Table 1: Effects of Turmeric Meal on Haematological parameters of Adult Rabbits

T, (Og of T, (50gof T3 (70g of T, (90g of
Haematological turmeric meal/kg turmeric meal/kg  turmeric meal/kg  turmeric meal/kg
parameters of feed) of feed) of feed) of feed)
HB (g/dL) 11.5040.992" 15.35+ 0.593° 15.85+ 0.864° 16.50+0.370°
PCV (%) 3450+ 2.141°  46.00+1.461° 47.50 £1.784° 49.50+1.455°
RBC (x10'/L)  5.25+ 0.629" 6.65 + 0.154° 6.75+ 0.531° 6.95+ 0.134%
WBC (,10%L)  5.00+ 0.115° 3.75+ 0.283" 3.65+ 0.396" 2.85+ 0.209°
Platelet (%) 160.00+4.619°  290.00+ 19.500°  300.00+ 14.385%® 315.00+15.725%
Neutrophils (%)  40.00+ 2.309  114.167+64.836  34.00+ 2.070 52.00+ 1.461
Leucocytes (%) 57.50+ 1.784*  50.00+ 4.619" 50.00+ 9.019" 48.00+ 1.155"
Eosinophils (%) 1.00+ 0.516% 0.50+0.258° 0+ 0" 0+ 0P
Monocytes (%)s 1.50+ 0.683 1.50+0719° 1.00+0.465° 0+0°

a,b,c, means along the same column with different superscripts differs significantly (p<0.05) while means with the same
superscripts are not significantly different.. HB= Haemoglobin, P\/C= Packed cell volume, WBC= White blood cells, RBC=

Red blood cells.

DISCUSSION

Haematologyvalues could serve as
baseline information for comparison in
condition ~ of  nutrient  deficiency,
physiology and health status of farm
animals (Daramolaet al, 2005).

The result of the haematological analysis
of the rabbit reveals that the haemoglobin
(Hb), Packed Cell Volume and Red Blood
cellwere significantly (P<0.05) increased
as the levels of Turmeric (Curcuma longa)
root meal increase. The significant
increase in the haemoglobin and the Red
Blood Cell of rabbit may be an indication
of the ability of the Turmeric (Curcuma
longa) root mealto enhance feed utilization
Red Blood Cell serve as a carrier of
haemoglobin.  Haemoglobin has the
physiological function of transporting
oxygen to tissues of the animal for the
oxidation of ingested food so as to release
energy for the other body functions
(Ugwuene, 2011).

The increase in the Packed Cell Volume is
as a result of the increase in the number of
Red Blood cell.lt shows a better
transportation and thus results in an
increased primary and  secondary
polycythemia.

The results of the White Blood Cell and
differential WBC count (Eosinophils,
Leucocytes, Monocytes were significantly
(P<0.05) influenced by the treatment effect
except Neutrophils that were not
significantly (P>0.05). The decrease in
Blood Cell and differential WBC count
(Eosinophils, Leucocytes, Monocytes)
could be due to the present of flavenoid in
Turmeric ~ (Curcuma  longa).  This
compound exhibits a range of biological
activities, one of which is the ability to
scavenge for biological radicals and
superoxide anions radicals and thus health
promoting in action (Gill, 1992).

The result of the Neutrophils indicates that
the Turmeric (Curcuma longa) root meal
did not affect the immune system.
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CONCLUSION AND
RECOMMENDATION

The results of the present study revealed
that supplementing Turmeric meal as
additive in the diets of adult rabbits up to
90g led to the improvement on health
status. The inclusion levels of turmeric
meal as feed additive in this study did not
alter the haematological parameters except
in white blood cell and differentials count
which did not adversely affect the
haematology of the rabbits so we
recommend the use of turmeric meal, due
to its high fibre contents which aid
digestibility. Further investigation to
determine lethal dose of turmeric meal is
recommended in order to maximize
commercial rabbit production and help
supplement protein requirement in Nigeria.

REFERENCES

Ajala, M.K. and Balogun, J.K.
2004.Economics of rabbit
production in Zaria, Kaduna
state.Tropical J. Anim. Sci., 7(1):
1-10.

Amber, K.H.,Yakout, H. M.,
Hamedrawya, S. 2004. Effect o
feeding diets containing yucca
extract or probiotics on growth,
digestibility, nitrogen balance and
caecal microbial activity of
growing New Zealand White
rabbits. In: proceedings - 8"World
Rabbit Congress. Puebla, Mexico,
p.737 — 745.

Daramola J.O, Adeloye,A.A, Fatoba, T.A
and Soladoye, A.O. 2005.
Haematological and biochemical
parameters of West African Dwarf
goats. Livestock Research for
Rural Development, 17(8):95.

Duncan, D. B. 1955. Multiple Range and
Multiple F-tests.Biometrics, 11:1 —
42.

Diarra, S.S., Kwari, 1.D., Girigigi, Y.
A.,Saaleh, B. and Igwebuike, J.U.
2011 The use of Sorrel
(Hibiscusssabadariffa) Seed as a

Feed ingredient for poultry: A
Review.Research ~ opinions in
Animal & veterinary Sciences
1:573-577.

Gills, L.S. 1992.Ethno-Medical Uses of
Plants in Nigeria.African press,
Benin City.276pp.

Githiori, J.B., Hoglund, J., Waller, P.J.,
Leyden Baker, R. 2003. Evaluation
of antihelmintic properties of
extracts from some plants used as
livestock demormers by pastoralist
and smallholder farmers in Kenya

against
Heligmosomoidespolygyrusinfectio
ns in mice. Veterinary

parasitology, 118 (3-4):215-226.

Minguez, B.C. 2014. Genetics analyses of
growth, carcass and meat quality
traits in maternal lines of rabbits
and their diallel cross: thesis
doctoral. Universitat Politecnica,
Valencia; Pp 251

Namkung, H., Li, M., Gong, J., Yu, H.,
Cottrills, M., Delange, C.F.M.
2004. Impact of feeding blends of
organic acids and herbal extracts
on growth performance, gut
microbiota and digestive function
in newly weaned pigs. Canadian
Journal of Animal Science, 84
(4):697-704.

Osawa T, Suguyama Y, Inayoshi M and
Kawakisi S. 1995.Anti-oxidative
activity of
tetrahydrocurcuminoids,Biotechnol
.andBiochem.59: 1609 -1611

Onyeyili, P. A., Egwu, G. O, Jibike, G. 1.,
Pepple, O. J. and Gbaegbulan, J. O.
1992.  Seasonal variation in
haematological indices in the grey
breasted guinea fowl
(Numidamealagrisgallatapallatas).
Nigerian Journal of Animal
Production, 18(2): 108 — 111.

Owen, O. J., Alawa, J. P., Wekhe, S. N.,
Isirimah, N. O., Chukwuigwe, E.
C., Aniebo, A. O., Ngodigha, E. M.
and Amakiri, A. O. 2009.
Incorporating poultry litter in

146




George et al.

animal feed: A solid waste
management strategy. Egyptian
Journal of Animal Production.46:
(1) 63 - 68.

Owvuru, S.S., and Ekweozor, I. K. E.

2004.Haematological changes
associated with crude ingestion in
experimental  rabbits.  African
Journal of Biotechnology, 3(6):
346 — 348.

Savietto, D., Friggens, N.C., Pascual, J.J.

Steel,

2015. Reproductive robustness
differs Dbetween generalist and
specialist maternal rabbit lines: the
role of acquisition and allocation of
resources.  Genetics, Selection,
Evolution, 47:1-12.14.

R.G.D. and Torrie, J.H.
1980.Principles and Procedures of
Statistics.A biometrical

approach.2nd edition. McGraw-
Hill, New York, USA.Pp 157

Togun, V. A., B. S. A,, Ogundipe, J. A,

Arewa, T. R., Hammed, A. A,
Ajonijebu, D.C., Oyenarian, A.,
Nwosisi, I. and Mustapha, F. 2007.
Effects of chronic lead
administration on the
haematological  parameters  of
rabbit - a preliminary study. Proc.
of the 41% Conf. of the Agric. Soc.
Of Nig.22"™ — 26™ October, 2007,
Samaru, 2007.Pp 341-348.

Ugwuene, M. C. 2011. Effect of Dietary

palm kernel Meal for Maize on the
Haematological and serum
Chemistry of Broiler
Turkey.Nigeria Journal of Animal
Science, 13: 93 — 103.

147




