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Abstract
The use of antibiotics as growth promoters in poultry and livestock production is facing serious disapproval as a
result of resistance in bacteria and the residues in meat and other products. To overcome the poor performance and
the increase susceptibility to diseases resulting from removal of antibiotics from bird’s diets, attempts were made to
find alternatives from medicinal plant, such as ginger ((Zingiber officinale) which is widely noted to contain some
medicinal properties that could be useful in increasing poultry production.
A total of hundred and forty four day old Marshal Strains of broiler chicks were assigned to six dietary treatments
with twenty-four birds with 3 replicates of 8 birds each in a Completely Randomized Design. The birds were fed in
two phases (starter and finisher). The ginger powder was added to the diets at graded levels, basal diet (control)T1,
basal diet + antibiotics) (T2), basal diet + 1.0% ginger(T3), basal diet +1.5% ginger(T4), basal diet + 2.0%
ginger(T5), basal diet + 2.5% ginger(T6). The study lasted for a period of 7 weeks. Parameters evaluated are:
performance, hematology, serum biochemistry and meat quality using standard methods, data were subjected to
analysis of variance using statistical package of SAS and significant means were separated using Duncan multiple
range test.
The results showed that weight gain of broilers fed diets supplemented with varying inclusion levels of ginger were
significantly different (P > 0.05). The highest weight gain was obtained from birds in T3 (1776.40g) while the least
value was obtained from T6 (1591.93g). Significant differences were also observed in the feed conversion ratio
(FCR), highest value of (1.82) was obtained in T6 and lowest value of (1.62) in T3, highest feed intake was obtained
in T1 (2934g) while the lowest value of (2813g) was obtained in T5. The blood profile of birds indicated no
significant difference except for haemoglobin and eosinophil value which ranged between 2.50-6.00g/dl and 9.4510.65 g/dl respectively. T6 had the highest cholesterol value of 118.49mg/dl and lowest value of 74.80mg/dl was
obtained in T4. The lowest value of Alamine transamine was obtained from birds on T4 (1.12%) and while T6 had
the highest value (6.17%). The drumstick freezing loss (DFL) and breast weight refrigerating loss(BWRL) were
significantly different, (DFL) showed highest value of 6.80 at 1% supplementation and lowest value of 2.50 at 2.5%
while the (BWRL) showed highest value of 4.86 at 1% and lowest value of 2.40% at 0% inclusion level.
Inclusion of ginger (Zingiber officinale) in the diets of broiler chicken had no detrimental effect on the performance
characteristics of the birds but improved the average body weight, health status and meat quality.
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animal products (Saranya et al., 2016). Ginger have
been reported to possess useful pharmacological
potent chemical substances for use in poultry (Akhtar
et al., 1984), this is due to its antioxidants,
antibacterial, anti-inflammatory, antiseptic, antiparasitic and immunomodulatory properties. Positive
effect of ginger on blood circulation, gastric
secretion, and enterokinesia were reported by Ali et
al., (2008). In addition, ginger has been found to
enhance digestive enzyme activities (Platel and
Srinivasan, 1996, 2000). Antibiotics have been
widely used to prevent infections and poultry
diseases and also for the improvement of meat and
egg production. Though, antibiotics are restricted due
to drug resistance, drug residue in carcass and also
alteration of natural gut micro flora (Botsoglou et al.,
2002). Ginger have been reported to retain useful
pharmacological potent chemical substances for use
in poultry (Akhtar et al., 1984), it is due to its
antioxidants,
antibacterial,
anti-inflammatory,
antiseptic, anti-parasitic properties
This is especially important in view of the
commercial intensive system of production where
birds are crowded and possibility of infection high,
information about the effect of ginger (Zingiber
Officinale) powder as natural feed additives on the
performance, meat quality and blood profile of
broiler chickens will be of advantage.

Introduction
The use of antibiotics as growth promoters in poultry
and livestock production is facing serious disapproval
as a result of resistance in bacteria and the residues in
meat and other products (Denli et al., 2003). To
overcome the poor performance and the increase
susceptibility to diseases resulting from removal of
antibiotics from bird’s diets, attempts were made to
find other alternatives (Zhang et al., 2009). The use
of growth promoters of natural origin such as garlic
(Allium sativum), clove (Syzgium aromaticum) and
turmeric (Curcuma longa) became the focus of
several studies in recent years. Spices are very
common useful additives in broiler diets (Zhang et
al., 2009). Feed is a major component affecting net
return from the poultry business, because 80% of the
total expenditure is on feed purchase (Asghar et al.,
2000; Farooq et al., 2001). To ensure more net return
and to minimize high expenditure on feed which
were the main challenges, many research strategies
have been practiced such as introducing feed
supplements and feed additives (Zhang et al., 2009
and Olumide et al., 2019).
Ginger (Zingiber officinale) is widely used in many
countries as a food spice and as an herbal remedy
(Chrubasik et al, 2005). Ginger is the rhizome of the
plant Zingiber officinale, consumed as a delicacy,
medicine, or spice. Preliminary research indicates
that nine compounds found in ginger may bind to
serotonin
receptors
which
may
influence
gastrointestinal function (Botsoglou et al., 2002).
Ginger was found to possess antioxidants, antidiabetic properties and immunity enhancers (AlAmin et al., 2006; Zhang et al., 2009). The important
compounds in Ginger (Zingiber officinale) are
gingerol, gingerdiol and gingerdione which have the
ability to stimulate digestive enzymes, affect the
microbial activity and having antioxidative activity
(Dieumou et al., 2009). Ginger was observed to
enhance the antimicrobial and antioxidants status of
animals and improve their performance (Zhang et al.,
2009; Khan et al., 2012) and improve the quality of

Materials and method

Experimental site: The experiment was conducted at
the Teaching and Research Farm of Department of
Agriculture and Industrial Technology, Babcock
University, Ilishan-Remo, Ogun State. Ilishan-Remo
is in the rain forest of South Western Nigeria with
mean rainfall of 2400mm latitude of 6˚54’N from the
equator and longitude 3˚42’E from the Greenwich
Meridian and the mean annual temperature is about
270C.
Experimental material: Fresh ginger was purchased
from Ilishan-Remo market, Ogun State, Nigeria. The
ginger was cut into smaller pieces after washing
under running tap to dislodge dirt and other
extraneous materials, the pieces were thinly spread
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under shade for air drying for a period of 14days,
milled and stored at 40c for usage.
Proximate analysis: Samples of ginger meal were
analysed for proximate composition and tannin
content according to the methods of AOAC (1990).

Meat quality of broiler chickens
Meat quality of drumstick and breast part was
determined for cooking loss, freezing loss, Water
holding capacity and refrigerating.

Experimental diets: Six experimental diets were
formulated with various inclusion levels of Zingiber
officinale T1 basal diet (control) basal diet + no
medication, T2 (0.0%) basal diet + (Tylosin),
antibiotics ,T3 basal diet + (1.0%) ginger, (T4) basal
diet + 1.5% ginger, (T5) basal diet + 2.0% ginger,
(T6) basal diet + 2.5% ginger.

Cooking loss %: This was determined as the
difference between pre-cooked and post cooked
weights and divided by pre-cooked weights of meat
multiply by 100.
% cooking loss was determined according to the
method of (Honikel 1998)
% cooking loss = (
x 100

Experimental bird and management: A total of
one hundred and Forty-four (144) day old broiler
chicks were procured from a reputable hatchery On
arrival, birds were randomly assigned to six
treatments (T1, T2, T3, T4, T5 and T6) with three (3)
replicates of 8 birds in a Completely Randomized
Design (CRD). All the experimental birds were
reared in well-ventilated moveable cages and kept
under uniform management conditions. The
formulated diets and water were supplied to the
bird’s ad - libitum throughout the study period. Each
cage was 5×4 ft. in dimmesnsion for 24 birds. The
cages were washed and disinfected using germicide
as disinfectant and kept vacant for two weeks prior to
the arrival of the chicks. The experimental birds were
vaccinated but not medicated due to the nature of the
experiment, except birds on treatment 2 that were
treated medicated with Tylosin.

Freezing loss %: was determined according to the
method described by Fasae et al., (2010)
Where, Wo is the initial sample weight, We is the
value at the end of freezing.
Water holding capacity: this was determined using
li et al., (2012)

Refrigerating loss %: This was determined
according to the method described by (Honikel 1998)
%
refrigerating
loss=
(
) x 100

Data collection: All data collected on growth
performance, meat quality and blood indices of
broiler chicks.
Growth Performance

Blood parameters
At the end of the 7weeks trial, blood samples were
collected randomly from the jugular veins of two
birds per replicate and a total of six birds per
treatment into labeled sample bottles containing
ethylenediamine tetracetic acid (EDTA) as the
anticoagulant for the determination of haematological
parameters. Packed cell volume (PCV) was
determined by micro hematocrit methods. White
blood cell (WBC) differentials e.g. eosinophils,
basophils, lymphoctyes, monocytes, were determined
using the improved neubeouer haemocytometer
chamber while the differential leukocytes counts was
determined according to the method of Schalm,
(1975). Blood samples for serum biochemical indices
were collected in another bottle without EDTA. Total

Feed Intake: Feed allotted to each replicate was
determined daily by difference between the initial
feed supplied and left over in the feeding trough.
Average feed intake/animal = Feed offered in (g) –
feed left over (g)
Total number of birds in the group
Weight gain: Body weight gain of experimental
birds was recorded on weekly basis by subtracting
the values of initial body weight in grams from final
body weight.
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protein, Albumin, Glucose, Cholesterol, high density
lipo- protein and low density lipo protein were
determined,
aspartate
transaminase,
alamine
transaminase.

Statistical analysis: All data collected on
performance, meat quality and blood indices of
experimental birds were subjected to analysis of
variance using statistical package of SAS (1999),
significant means were separated using Duncan
multiple range test.

Table 1: Proximate composition ginger
Variables
Moisture Content
Dry Matter Content
Ash Content
Crude Fibre Content
Crude Protein Content
Nitrogen Free Extract
Percentage tannin

Amount /100g)
22.50
77.50
1.31
1.04
4.50
12.95
3.20

Table 2: Gross composition of broiler starter diets with graded levels of ginger inclusion
TREATMENTS
INGREDIENTS (%)
T1
T
T3
T4
T5
0.0%
0.0%
1.0%
1.5%
2.0%
Maize
60.00
60.00
60.00
60.00
60.00

T6
2.5%
60.00

Soybean Meal

30.00

30.00

30.00

30.00

30.00

30.00

Ginger

0.00

0.00

1.00

1.50

2.00

2.50

Wheat Offal

3.00

3.00

2.00

1.50

1.00

0.50

Fish Meal (72%)

2.45

2.45

2.45

2.45

2.45

2.45

Oyster shell

2.20

2.20

2.20

2.20

2.20

2.20

Bone Meal

1.30

1.30

1.30

1.30

1.30

1.30

Table Salt

0.25

0.25

0.25

0.25

0.25

0.25

Premix*

0.20

0.20

0.20

0.20

0.20

0.20

Lysine

0.30

0.30

0.30

0.30

0.30

0.30

Methionine

0.30

0.30

0.30

0.30

0.30

0.30

Total

100.00

100.00

100.00

100.00

100.00

100.00

Determined Analysis
Crude Protein (%)
21.06
21.06
21.08
21.26
21.30
21.26
Ether Extract (%)
4.10
4.10
4..02
4.12
4.10
4.12
Crude fiber (%)
4.00
4.10
4.10
4.12
4.10
4.15
Metabolizable energy kcal/kg 2900.00 2900.15 2913.00 2918.00 2930.00 2925.00
*Premix per kg of diet vitamin A – 15,000,000IU, vitamin D3 – 3,000,000IU, vitamin E – 30,000IU, vitamin K
3,000mg, vitamin B2 – 6000mg, vitamin B – 5,000mg, vitamin B12- 10mg, Biotin 200mg,, Niacin – 40,000mg,
Pantothenic acid 15,000mg, Folic acid – 2,000mg, Choline 300,000mg. Iron 60,000mg, manganese 80,000mg,
copper 25,000mg, Zinc 80,000mg, Cobalt 150mg, Iodine 500mg, Selenium 310mg, Antioxidant 20,000mg.
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Table 3: Gross composition of broiler finisher diets with graded levels of ginger inclusion
TREATMENTS
INGREDIENTS (%)
T1
T2
T3
T4
T5
0.0%
0.0%
1.0%
1.5%
2.0%
Maize
57.00
57.00
57.00
57.00
57.00

T6
2.5%
57.00

Soybean Meal

25.00

25.00

25.00

25.00

25.00

25.00

Ginger

0.00

0.00

1.00

1.50

2.00

2.50

Wheat Offal

10.20

10.20

9.20

8.70

8.20

7.70

Fish Meal

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

Bone Meal

2.10

2.10

2.10

2.10

2.10

2.10

Table Salt

0.25

0.25

0.25

0.25

0.25

0.25

Premix*

0.55

0.55

0.55

0.55

0.55

0.55

Lysine

0.20

0.20

0.20

0.20

0.20

0.20

Methionine

0.20

0.20

0.20

0.20

0.20

0.20

Total

100.00

100.00

100.00

100.00

100.00

100.00

19.58
3.86
4.32
2812.90

19.58
3.80
4.30
2805.12

19.60
3.90
4.35
2852.00

19.58
3.85
4.35
2850.56

19.84
3.94
4.44
2820.30

19.58
3.86
4.50
2810.22

Determined Analysis
Crude Protein (%)
Ether Extract (%)
Crude fiber (%)
Metabolizable energy

*Premix per kg of diet vitamin A – 15,000,000IU, vitamin D3 – 2,000,000IU, vitamin E – 20,000IU, vitamin K
3,000mg, vitamin B2 – 6000mg, vitamin B – 5,000mg, vitamin B12- 10mg, Biotin 200mg,, Niacin – 40,000mg,
Pantothenic acid 10,000mg, Folic acid – 2,000mg, Choline 200,000mg. Iron 60,000mg, manganese 80,000mg,
copper 25,000mg, Zinc 80,000mg, Cobalt 150mg, Iodine 500mg, Selenium 310mg, Antioxidant 20,000mg

level having the highest value and T5 having the
lowest value of 1773.43g The result is not in
accordance with the findings of Dieumou et al.,
(2009) who fed ginger essential oils to broilers and
found that there were no significant differences
(P>0.05), but agrees with the result of Herawati
(2010) who reported that Hubbard strain broilers fed
2% supplemental red ginger in the diet had
significantly higher final body weight than those on

Results and discussion
Performance characteristics of birds Fed graded
Levels of ginger based diets:
Performance characteristics of broiler chickens fed
diets containing graded levels of ginger are indicated
in Table 4.
Significant variation (P<0.05) was observed on the
final weight in all the treatments, values ranged from
1773.43 – 2017.20g with 1% and 1.5% inclusion
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the control diet. Average daily weight gain differs
significantly (p<0.05) across the treatments with
varying levels of inclusion of ginger with 1.5%
having the highest value of 49.97 and 2.0% having
the lowest value of 44.46. The result at 2% is similar
to the finding of Herati and Marjuki (2011) who
reported that, increasing ginger inclusion level in the
ration up to 2% resulted in reduced total weight gain.
This was contrary to the findings of Garcia et al.
(2007); Ghazaiah et al. (2007) and Tollba et al.
(2007) who observed no difference in bodyweight
gain in broilers fed with ginger and pepper extract for
a period of six weeks. The report of Onimisi et al.
(2005) and Ademola et al. (2009) showed that ginger
increased body weight when included up to 2% level
in the diet. Similarly, Al-Homidan (2005) found
increased in weight gain of broilers when fed 2% and
6% ginger. Onu (2010) reported that the use of 0.25%
ginger in the ration of broilers resulted in improved
body weight and feed conversion but no effect on
feed intake.
No significant differences (P>0.05) were observed in
the total feed and average daily feed intake of birds,
an indication that incorporating ginger in broiler feed
does not influence their feed intake but improved
feed utilization up to 1.5% level of inclusion. These
results are in agreement with those reported by
Zomrawi et al., (2013) and Herawati (2006) who
reported that, birds fed diet with 1.5-2.0% ginger
consumed lesser quantity of feed compare to the
control diet. Similar result was obtained by Herawati
(2010) who reported that, broiler fed 2% dried
supplementary red ginger meal had significantly
lower feed intake than those fed on the control diet.
Herati and Marjuki (2011) reported that ginger up to
2% in broiler diet showed lower feed intake
compared to the control. This was contrary to the
finding of Doley et al., (2009) who observed no

difference in feed intake by broilers administered
aqueous ginger extract for a period of six weeks.
The Feed Conversion Ratio (FCR) value obtained
ranged from 1.62 –1.82 with 1.0% having the best
feed conversion ratio compare to the control and
other levels of inclusion. There was a significant
(P<0.05) improvement in the feed conversion ratio
for the birds fed diets supplemented with ginger. The
better feed conversion ratio can be attributed to the
anti-bacterial properties of the ginger powder which
resulted in better absorption of the nutrients in the gut
by improving healthy bacterial such as (lactobacillus)
present in the gut of the animal thereby leading to
better feed utilization and improved bird
performance. These results were not in consonant
with the finding of Herawati (2006); Tollba (2003);
Herawati (2010); Moorthy et al., (2009) and Onimisi
et al., (2005),who illustrated that birds fed with diets
containing ginger up to 2% recorded better feed
conversion ratio. The positive effect of ginger
powder in broiler diets on the final body weight,
body weight gain and feed conversion ratio can be
explained by the fact that, ginger have medical and
chemical properties that can enhance palatability the
most noteworthy being gingerol and shagaol. It has
antibacterial
and
anti-inflammatory
actions
(Zomrawi, 2012). Due to the active ingredients that
are found in ginger, the formation of more stable
intestinal flora and improved feed conversion
efficiency in consequence of better digestion (Tekeli,
2007).
Treatment effect on mortality rate was not
significant. All chicks used for the experiment were
apparently healthy although birds fed diets containing
ginger had no mortality all through the experimental
period. This is an indication that ginger can improve
the health status of the birds.
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4: Performance Characteristics of Broiler Chickens Fed Ginger Supplemented Diet
TREATMENT
PARAMETERS
T1
T2
T3
T4
T5
Initial weight (g)
266.80
255.43
240.80
247.33
247.17

T6
253.43

SEM
6.12

Final weight (g)

1956.75ab

1973.17b

2017.20a

2017.20a

1873.43c

1865.33c

25.01

Total Weight gain (g)

1689.95ab

1717.73b

1776.40a

1749.07a

1626.26c

1612.00c

14.34

Average daily weight
gain (g)
Total feed intake (g)

48.28b

49.08a

49.09a

49.97a

46.46c

46.06c

0.70

2934.00

2887.33

2874.33

2931.00

2813.00

2899.00

23.63

Avg. daily Intake(g)

83.83

82.49

82.12

83.74

80.37

82.83

0.68

Feed conversion ratio

1.74b

1.68c

1.62d

1.67c

1.80a

1.82a

0.02

0.00 b

0.10

Livability (%)
0.60a
0.00 b
0.00 b
0.00 b
0.00 b
abc
Means on the same row with different superscripts are significantly different (P<0.05).
SEM: Standard Error of Means

meat sample of broilers fed ginger had significant
difference (P>0.05) where T3 was observed to be the
highest with (6.80). There was significant differences
(P>0.05) in the refrigerated loss of the breast meat,
were T3 had the highest this was in line with the
work of
(Alcicek et al., (2004), while, for the
drumstick it was not significant (P>0.05).
The percentage breast cooking loss had a significant
differences (P>0.05) with T6 been the highest, while
percentage drumstick cooking loss had significant
differences (P>0.05) in the parameter with T2 having
the highest this was not in line with the work of
Chioma et al., (2017).
On water absorption power, there were no differences
(P>0.05) in both breast and drumstick meat samples
from experimental diet.

Meat quality of broiler chickens fed ginger
supplemented diet: Meat quality is a generic term
used to describe properties and perceptions of meat.
Quality is directly associated with usage and
is a multifaceted concept (Webb et al., 2018).
Physical quality of meat is important properties
which strongly influence consumer’s preference to
the meat and these properties include pH, colour,
flavor, juiciness, tenderness, water holding capacity,
and cooking loss (Herawati and Marjuki, 2011). All
these attributes are influenced by breed, sex, age,
anatomical location, exercise, nutrition and internal
variability (Siham et al., 2015).
There were no significant differences (P>0.05) from
the freezing loss among the broiler breast, water
holding capacity for the breast and drumstick meat
samples. While the drumstick freezing loss of the
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Table 5: Hematological Parameters of broilers chickens fed ginger supplemented diet
Parameters
T1
T2
T3
T4
T5
T6
(0.0%)
(0.0%)
(1.0%)
(1.50%)
(2.0%)
(2.5%)
PCV (%)
29.00
32.50
34.00
30.50
30.00
30.00

SEM

STD

0.96

22-35

RBC( mm3x106)

3.35

3.37

3.40

3.40

3.30

3.31

0.02

2-4.0

WBC(mm3 x103)
Lymphocyte (%)

12.55
69.00

14.83
74.50

14.70
73.50

14.25
71.50

16.60
72.00

15.27
76.00

0.02
0.99

9.2-31
47-81

Monocytes (%)

3.50

3.00

2.50

2.50

2.00

2.50

0.22

3.3-9

Eosinophil’s (%)

2.50b

2.50b

4.50ab

5.50ab

6.00a

4.00ab

0.50

2.2-6

Basophils (%)

0.00

0.00

0.50

0.50

0.00

0.50

0.03

0.5-1

Hemoglobin (g/dl) 9.45b
10.65ab
16.05a
9.90b
9.65b
9.70b
0.86
7-13
a,b,c: Means along the same row having any identical superscript are not significant (p>0.05) SEM =standard error
of mean.
Serum biochemistry of birds fed ginger supplemented diet: The values obtained for total protein, albumin, high
density lipoprotein, low density lipo-protein, glucose and aspartate transaminase were not significantly (p>0.05)
different among treatments, while those of cholesterol and alani transaminase were significantly different among
treatments.

Table 6: Serum biochemistry of broilers chicken fed ginger supplemented diets.
Parameters
T1
T2
T3
T4
(0.0%)
(0.0%)
(1.0%)
(1.5%)
Total protein(g/dl)
4.19
4.03
3.28
3.90
Albumin (g/dl)
1.79
1.58
1.36
1.55
ab
bc
bc
Cholesterol (mg/dl) 112.61
100.00
78.99
74.80c

T5
(2.0%)
3.69
1.56
115.97a

T6
(2.5%)
4.10
1.70
118.49a

SEM
0.12
0.05
5.10

High-density
lipoprotein
Low-density
lipoprotein
Glucose(mg/dl)

112.25

97.10

81.95

63.90

61.60

104.36

9.92

13.93

21.56

31.81

12.58

43.65

23.57

4.62

176.46

194.19

150.44

154.58

152.29

158.96

15.23

Aspartate
Transaminase (%)
Alamine
Transaminase (%)

10.78

8.76

11.73

11.13

10.42

14.45

0.72

2.56ab

4.48ab

6.40ab

2.92ab

1.12b

8.17a

0.63

a, b, c: Means along the same row having any identical superscript are not significant (p>0.05) SEM =standard error
of mean.
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Table 7: Meat Quality of Broiler Chicken Fed Ginger Supplemented Diet
TREATMENTS
Parameters

T1
(0.0%)

T2
(0.0%)

T3
(1.0%)

T4
(1.5%)

T5
(2.0%)

T6
(2.5%)

SEM

% Breast freezing loss

4.00

3.93

3.43

4.43

4.76

2.80

0.41

% Drumstick freezing loss

2.80b

4.60ab

6.80a

2.83b

3.53b

2.50b

0.50

% Breast refrigerating loss

2.40b

3.33ab

4.86a

2.50b

2.90ab

3.67ab

0.31

%Drumstick refrigerating
loss
% Breast cooking loss

2.87

2.63

3.10

3.83

3.43

2.73

0.36

2.80

2.85

8.78

2.85

2.80

2,80

0.32

% Drumstick cooking loss

3.10

4.93

3.93

3.13

2.73

3.83

0.30

13.33

0.60

16.20

0.53

% Breast water holding
13.03
14.70
15.00
16.83
13.60
capacity
% Drumstick water holding
14.26
16.20
15.63
15.26
15.73
capacity
abc
Means on the same row with different superscripts are significantly different (P<0.05).
SEM: Standard Error of Mean

as to release energy for the other body functions as
well as transport carbon dioxide out of the body of
animals (Omiyale, Yisa, & Ali-Dunkrah, 2012;
Ugwuene, 2011).
Eosinophils is one the major components of white
blood cell. The major functions of the white blood
cell and its differentials are to fight infections, defend
the body by phagocytosis against invasion by foreign
organisms and to produce, transport and distribute
antibodies in immune response. Thus, animals with
low white blood cells are exposed to high risk of
disease infection, while those with high counts are
capable of generating antibodies in the process of
phagocytosis and have high degree of resistance to
diseases (Soetan et al., 2013) and enhance
adaptability to local environmental and disease
prevalent conditions (Iwuji, et al 2012; Kabir, et al,
2011; Okunlola, et al., (2012).
It can also be deduced from this findings that there
was appropriate release of energy and transportation
of carbon dioxide in the body of the animal thereby
causing nutrient metabolism and food efficiency in
the body of the animal

Haematological parameters of broilers chicken fed
ginger supplemented diets:
Haematological parameters generally provide
information on inflammation, necrosis, and various
infections on organ (NseAbasi et al., 2014) The
values of packed cell volume, red blood cell and
white blood cell obtained in this study were not
significantly
(p>0.05)
different.
Chickens
supplemented with different levels of ginger powder
were slightly higher than the control group this might
be attributed to immunomodulation characteristics of
ginger.
The haematological values obtained indicated that all
the parameters were within the normal range as
reported by Oyawoye (2004).which elucidate that
bone marrow of the birds were functioning normally
with the absence of macrocytic and hypochromic
anemia. Eosinophil and haemoglobin were
significantly (p<0.05) value ranged from 2.50-6.00%
and 9.45-16.05g/dl respectively. Haemoglobin has
the physiological function of transporting oxygen to
tissues of the animal for oxidation of ingested food so

9

Olumide et al - Effect of ginger (Zingiber officinale) supplementation on performance …

Serum activities of ALT and AST are the most
commonly used biochemical markers of liver
injuries. Increased serum levels of AST and ALT
have been attributed to the structural damage of the
liver as a result of their cytoplasmic location which is
released into circulation after cellular damage (Huang
et al 2017). Total protein showed no significance
different (p>0.05) with 2% inclusion level having the
highest value this indicate that there was efficient
utilization of protein in the blood this result agrees
with (Ozkan., 2012) who assess the effect of moringa
oleifera leaf extract on blood parameters of albino rat.
Cholesterol reduced drastically at 1.5% inclusion
level this may be attributed to bioactive component in
the plant which acts by inhibiting the absorption of
cholesterol hence reducing serum cholesterol and its
deposition in the muscle (Aderemi, 2004).

Conclusion and recommendation
In this study it was observed that ginger (Zingiber
Officinale) can be used in the diets of broilers without
any medication to improve their health and give
better feed conversion at 1.0% inclusion level of
ginger. Futhermore inclusion of Zingiber Officinale
in broiler diet has significant advantages (P<0.05) on
the average body weight and feed intake of broiler
chickens. Inclusion of Zingiber Officinale in broiler
diet reduces the rate of mortality in the experimental
birds; helps in optimum growth, meat quality,
Zingiber Officinale also improve overall health of
broiler chickens.
In conclusion the inclusion of ginger at 1% improve
blood indices, growth performance and overall
quality of meat this implies that their use can be
recommended to farmers in the place of antibiotics.
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