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Abstract

The study investigated the performance, carcass characteristics, and feed cost-benefit

analysis (FCBA) of broiler chickens fed diets containing ginger rhizome meal (GRM) as a feed
additive. A total of 150-day-old chicks (Ross 308) purchased from reputable source at Ibadan

were divided into five dietary groups after one week of acclimatization. There were five

treatments, each replicated three times in a CRD over 49 days, with each treatment comprising
30 birds. Diet 1 (0.0% ginger) served as the control, while Diets 2, 3, 4, and 5 contained
0.10%, 0.15%, 0.20%, and 0.25% ginger, respectively. Feed and water were provided ad
libitum throughout the study. Performance results showed no significant differences (P>0.05)

between dietary treatments. However, significant (p<0.05) differences in carcass yield were

observed in breast weight (34.67%, Diet 2) and shank weight (4.39%, Diet 1) showing the

highest values. Though significant (P>0.05) differences were not observed in the FCBA, the

best cost was observed in birds fed Diet 2, with a production cost of #1058.86, revenue of
#3065.00, and a gross margin of 51098.50. This study indicated that incorporating GRM into

broiler feed is a profitable venture for African poultry producers and nutritionists considering
the highest profit index values (revenue and gross margin) observed in all the ginger treatment
groups, especially at a 0.10% inclusion level. Therefore, GRM can be used as an alternative
growth promoter without any negatively affecting overall performance. It was concluded that
the inclusion of 0.10% GRM in the diet of broiler chickens can improve breast yield.

Keywords: Ginger, carcass characteristics, growth performance, cost-benefit, broiler
chickens, feed additive

Description of problem food security and poverty alleviation
Poultry production plays an importantrole in ~ worldwide because of its ability to provide
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nutrition (meat and egg), high market value,
job opportunities, and contribution to
economic growth. The growth of broiler
chickens is relatively quicker in terms of
generation interval when compared with
other meat-producing animals. At the age of
6-8 weeks, the broiler can reach a slaughter
weight of 2.2 -2.5 kg (1). In terms of quantity
of production, broilers can be raised
intensively in large numbers from hundreds
to hundreds of thousands per farm per year.
Thus, broiler production is capable of
meeting the demands for meat which is
expected to continuously increase among the
increasing populace. The importance of
animal protein in man's nutrition cannot be
over-emphasized due to its balanced amino
acid profile and relatively high level of
availability (2).

Recently, research has become more focused
on the use of naturally occurring phytobiotics
in replacing chemically based feed additives
(1). This is due to the ban on the use of
antibiotic products for poultry in many
countries because of the deposit of
undesirable residues in the poultry products
which may be harmful to man when
consumed (3). This has led to growing
interest in the use of natural herbs and
medicinal plants such as ginger, garlic,
turmeric, clove, onion etc as additives in
poultry diets in order to maximize their
potential output (4).

Zingiber officinale is a perennial flowering
plant commonly known as ginger. It belongs
to the family of Zingiberacae whose rhizome
serves as a storage organ. The plant is a
knotted, thick and binge underground stem
(Rhizome). The important compounds in
Zingiber officinale are gingerol, gingerdiol
and gingerdione which can stimulate
digestive enzymes, affect the microbial

activity and have an antioxidative capacity
(5). When used in broiler diets, ginger
supplementation improves antiemetic,
antiulcer, antipyretic, and cardio depressant
among others, antioxidant and reducing free
radicals damage, increases production and
reproduction and improves animal health
generally (6).

Additionally, it has been reported that ginger
has some active properties which play a vital
role in the prevention of diseases (7). Its
application would hinder the growth of
harmful bacteria within the gut of broiler
chickens with no disastrous effect on man. It
will also serve as a growth promoter.
Therefore, this study was aimed at
investigating the growth response, carcass
characteristics and economic returns of
broiler chickens fed diets containing graded
levels of Zingiber officinale rhizome meal as
an additive.

Materials and Methods

This study was carried out at the Poultry
Section of the Teaching and Research Farm
of the College of Animal Science and Animal
Production, Michael Okpara University of
Agriculture, Umudike, Abia State, Nigeria. It
is located at Latitude 5°28' North and
Longitude 7°32' East; and at an altitude of
122 meters above sea level. It lies within the
tropical rainforest zone of South Eastern
Nigeria, and is characterized by average
annual rainfall of about 2,177mm in 148- 155
rain days, and average relative humidity
during the rainy season ranges from 57-91%.
It has an environmental temperature range of
22-30°C ().

Preparation of ginger rhizome meal
Fresh ginger rhizome was procured from
commercial dealers. The back of the ginger
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rhizome was properly washed in running tap
water to remove sand and other adhering
debris. The sliced ginger rhizome was dried
to 10% moisture content in an open
ventilated space away from sunlight. The
essence of air drying was to preserve the
aromatic compounds, vitamins and mineral
elements. The air-dried ginger was milled
into fine particles using a mechanical
grinding machine to produce ginger powder
of 2 mm particle size. The grounded samples
were preserved in an air-tight container,
stored at room temperature and used as the
test ingredients for the experiment and
subsequent laboratory analysis.

Experimental Design and Birds
Management

A total of 150-day old broiler chicks
purchased from a reputable farm at Ibadan
were randomly assigned to five treatment
diets designated as D,, D,, D,, D, and D;
containing ginger meal as an additive at 0.00
(control), 0.10, 0.15, 0.20, and 0.25% levels,
respectively in a completely randomized
design after acclimatization period of 7 days.
Each treatment comprised 30 birds and was
randomly subdivided into three (3) replicates
with ten (10) birds per replicate. Feed and
water were given ad [ibitum while necessary
vaccines and other medications were
administered as at when due. The experiment
lasted for 49 days. The chemical composition
of'the diet is presented in Table 1.

Growth performance

A known quantity of feed was supplied ad -
libitum to the birds and the leftover was
removed and weighed to determine the actual
feed consumed daily. The daily feed
consumption was added together over 7 days
to obtain the feed consumption per week. The

initial body weights of the experimental
animals were measured using a digital
weighing balance before stocking and on a
weekly basis subsequently. The difference
between mean weights for two successive
weeks was taken in order to obtain the
average weight gain of birds per week. Feed
conversion ratio was calculated as a ratio of
feed consumption and body weight gain.

Carcass quality

At the end of the experiment, two (2) birds
from each replicate were randomly selected,
starved overnight, weighed and slaughtered
by severing the jugular vein. The birds were
de-feathered and eviscerated and all cut parts
(breast, drumstick, thigh, back-cut, wings,
neck) were weighed and expressed as a
percentage of the dressed weight. The
procedure described by (2; 9) was adopted in
calculating the cut-up parts of the slaughtered
birds.

Cost-benefit analysis

Feed cost-benefit was computed in the 8"
week of the experiment to evaluate the
profitability of the experiment. The current
market price of the various feed ingredients
was used to compute the total cost of feed that
was consumed during the feeding trial. Total
feed intake, Average weight gain, cost of feed
per kilogram, feed cost per kilogram weight
gain, total weight gain, and cost of one
kilogram of meat were used to determine
how profitable or otherwise it was to feed
broiler chickens with graded levels of ginger
(Zingiber officinale) rhizome meal. The feed
cost-benefit parameters were carried out as
described by (10).

Cost/kg of feed = (Total cost of producing
100K g of feed)/100
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Cost of feed consumed = Cost/Kg of feed x
Total feed consumed

Cost/kg weight gain=FCR x Cost/kg of feed
Cost of production = Cost/kg weight gain X
Mean weight gain

Revenue = Price of 1 kg of meat x Mean
weight gain

Gross margin =Revenue - Cost of production

Statistical analysis

All data collected at the end of the
experiment were subjected to one-way
analysis of variance (ANOVA) in a
completely randomized design using the

Table 1: Ingredients and chemical

general linear model procedure in Statistical
Package for Social Science software
(Version 23) (11). Significant differences
between treatment means were separated
using Duncan's Multiple Range Test at P<
0.05(12).

The following linear model was used to
analyse the data:

Yij: il +Ti+ Eij
Where:

Yi;: The observation
u: The overall mean

T;: The treatment effect
E;jj: The random error

composition of experimental straight diet containing

varying levels of Zingiber officinale rhizome meal

Ingredients Composition
Maize 60.00
Soyabean meal 30.00
Palm kernel cake 3.50
Foreign Danish fish meal (72.6%) 3.00
Bone meal 3.00
Common salt 0.25
Broiler premix 0.25
Total (%) 100
Calculated values:

Metabolisable Energy (Kcal/Kg) 3021.24
Crude protein (%) 21.36

Broiler premix declaration 0.25kg of premix contains: Vitamin A: 2400000 1U, vitamin D:

1000000 1U, vitamin E: 16000 IU, vitamin K:

800mg, vitamin B6.: 1000 mg, vitamin B12:

6mg, Niacin: 8000mg, folic acid: 400mg, pantothenic acid: 3000mg, Biotin: 40mg,
antioxidant: 3000mg, Cobalt: 80mg, copper: 2000mg, lodine: 400mg, iron: 1200mg,
Manganese: 1800mg, Selenium: 60mg, and Zinc: 14000mg.

Results and Discussion

The proximate composition of Zingiber
officinale and experimental diet is presented
in Table 2. The proximate composition of

Zingiber officinale showed that the dry
matter, moisture content, ash, crude protein,
ether extract, crude fibre, nitrogen-free
extract and Metabolisable energy were
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92.75%, 7.25%, 6.35%, 8.75%, 4.60%,
0.83%, 72.22% and 3358.40 Kcal/Kg,
respectively. This indicated that the plant
rhizome contains some significant nutrients
other than their phytogenic values which may
improve the nutrient level of the diet when
incorporated at a moderate dose. The values
obtained in this study for Zingiber officinale
were lower than 9.17 %, 13.5 % and 6.40 %
for crude protein, crude fibre and ether

extract reported by (13). The ash content was
similar to 6.17 % reported by (13) but lower
than 12.60 % and 10.41 % reported by (14;
15), respectively. The NFE obtained in this
study is higher than the value (64.80 %; 38.83
% and 36.02 %) of (13; 14; 16), respectively.
The results obtained indicate that Zingiber
officinale rhizome meal could be used as a
dietary nutrient source in animal nutrition.

Table 2: Proximate composition of Zingiber officinale rhizome meal

Parameters Zingiber officinale
Dry matter 92.75

Moisture content 7.25

Ash 6.35

Crude protein 8.75

Ether extract 4.60

Crude fibre 0.83

Nitrogen free extract 72.22
Metabolizable energy (Kcal/Kg) 3358.40

The growth performance of broiler finisher
chickens fed diets containing graded levels of
Zingiber officinale rhizome meal is
presented in Table 3. All parameters
measured were not significantly (P>0.05)
influenced by the dietary treatments.

In TFI, the lowest value was observed in D,
while D, has the highest value. (17) reported
that feed intake is the single most important
factor in determining the growth rate of
commercial broilers.

ADFI followed the same trend as in TFI and
the values obtained in this study are lower
than the values reported by (18) of 156.51 —
170.36 who fed Ross 308 broiler chickens for
49 days with 4.0% inclusion levels of raw and
cooked Curcuma longa rhizome meal each.
Growth rate is measured as the increase in
body weight with time and is dependent on

the amount of nutrients supplied coupled
with time as well as the physiological and
metabolic demands of specific tissues (19).

Final body, Average weight gain and Average
daily weight gain numerically increased
among all the birds on dietary inclusion of
Zingiber officinale rhizome meal although
not significant (P>0.05). The higher feed
intake which resulted in higher weight gain
could be attributed to the presence of
phytogenic substances that may have
improved the efficiency of absorption of the
feed ingredients resulting in higher weight
gains (20). The results obtained in this study
tarried with the reports of (21; 22) who stated
that Zingiber officinale rhizome meal and
Aframomum melegueta seed meal improved
body weight gain in Cobb-500 and Funaab
Alphabroiler chickens at the rate of 120, 240,
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360 ppmand 0.5, 1.0, 1.5, 2.0 g/kg for 49 and
56-days of studies, respectively.

All birds had similar feed efficiency during
the entire period of the experiment. However,
birds in the ginger-supplemented groups
especially D, 0.15% had the lowest value of
FCR which indicates better efficiency of feed
utilization. This is in agreement with the
works of (18; 22) who reported
improvements in feed efficiency in broiler
birds fed turmeric and ginger-supplemented
diets respectively.

The non-significant differences observed in
the performance parameters measured in this
study indicated that Zingiber officinale
rhizome meal has no negative effect on the
birds and this is in agreement with the report
of (22) who supplemented the diet of Arbor
Acres broiler chickens with Zingiber

officinale thizome meal at the level of 5 g/kg
for 42 days. (23) also reported that Petiveria
alliacaea root meal has no negative effect on
the performance and carcass traits of broiler
chicken of Cobb strain after feeding for 49
daysat 500, 1000, 1500, 2000 and 2500 g/kg.
However, the result obtained in this study
contradicts the report of (24) who observed a
reduced growth rate when Zingiber officinale
rhizome meal was fed to Ross 308 for 42 days
at the rate of 60 g/kg, (22; 25; 26) claimed
such outcome may be due to the toxic effect
ofthis compound. The different results on the
growth performance of broilers may be
ascribed to the different doses used in the
experiments as well as the different
environmental conditions where the
experiment was carried.

Table 3: The growth performance of broilers fed diets containing graded levels of Zingiber

officinale rhizome meal

Parameters  D;0.00% D,0.10% D;0.15% D,0.20% Ds0.25% SEM  P-values
TFI (g) 5056.03 5919.46 537593 565029 5785.49 172.96 0.082
ADFI (g) 106.88  131.54 11945 12556 12857 3.86  0.077
IBW (g) 167.67  169.00  166.67  169.67  170.00  0.70  0.380
FBW (g) 1586.33  2100.00 2011.33  1905.67 1888.00 81.98  0.091
AWG (g) 1418.67 1931.00 1844.67 1736.00 1718.00 81.99  0.092
ADWG (g) 3152 42091 4099 3858  38.18 182 0.092
FCR 3.56 3.07 2.91 3.25 3.36 0.11  0.228

SEM=Standard error of mean. IBW=lInitial body weight, FBW=Final body weight,
AWG=Average weight gain, ADWG=Average daily weight gain, TFI=Total feed intake,
ADFI=Average daily feed intake, FCR=Feed conversion ratio, D ;.s=Diets

Table 4 shows the results of carcass
characteristics of broiler finisher chickens
fed diets containing graded levels of ginger
rhizome meal. Significant (P<0.05)
differences were recorded in mean values
obtained for breast yield while all other
parameters were not significant (P>0.05).

The values obtained in this study for dressing
percentage were lower than the report of (27)

who recorded a dressing percentage of 79 —
87% for broiler chickens fed diet
supplemented with bionic prebiotic (hilyses)
and hardcore yeast cell wall for the period of
56 days but higher than the report of (28) who
reported that dressing percentage of 60 - 65%
for Anak titan strains of broiler chicken
reared up to 56days.

The carcass and cut parts obtained in this
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study can be compared with the results of
(29) who obtained the following results for
male and female Marshall broilers after 56
days of live weight (2320 g and 2310 g),
dressed weight (2200 g and 2140 g), dressed
percent (94.6% and 92.6%) and other parts
expressed as a percentage of live weight,
including breast muscle (23.69-21.30), back
cut (14.36 and 14.14), thigh weight (11.09
and 10.87), drumsticks 10.72-9.73), wings
(8.19 and 7.80) but higher with the result of
(30) obtained the following results in
Marshall broiler strains at 56 days of age.
Live weight 1780-2100 g, dressed weight
1230-1400 g, another part expressed as
percentage live weight which includes back
cut 13.4, breast 13.92, wing 13.4, thigh
10.82, drumsticks 9.79.

However, this result of carcass yield and cut
parts corroborates with the report of (22) who
observed that Arbor Acres broiler birds fed

ginger rhizome meal at the level of 5 g/kg for
42 days produced higher carcass weights
compared to untreated birds. Dressing
percentage, breast weight and leg weights
increased significantly in response to an
aqueous extract of a plant mixture containing
ginger (25). (22) suggested that improved
carcass quality of broilers may be associated
with the antioxidant effect of ginger which
enhances protein and fat metabolism. In
contrast, (31) reported no effect of ginger
supplementation on carcass characteristics
which contradicted the report of this study.
This result also contradicted the report of
(32) who found that the dressing percentage
did not differ between control and ginger-
treated Hubbard broilers up to the sixth week
of age, likewise, (33) affirmed that the
addition of ginger (0.25%) in the basal diet of
broiler chicks did not result in significant
differences in carcass characteristics.

Table 4: The carcass characteristics of broiler chickens fed diets containing graded levels

of ginger rhizome meal.

Parameters D10.00% D;0.10% D30.15% D40.20% Ds0.25% SEM P-values
LW (2) 1586.33  2100.00 2011.33  1905.67 1888.00 82.02  0.091
DFW (g) 1400.00  1698.33  1876.67  1800.00  1540.00 78.88  0.103
DW (g) 1181.67 133333 1416.67 1116.67 124833 5196 0.112
DP (%) 76.51 63.70 70.46 59.94 66.50 241 0.147
Thigh (%) 14.58 17.05 15.75 17.29 16.94 038  0.078
Breast (%) 2721° 3467 31.84"  27.76° 2866  0.85  0.050
Drumstick (%)  14.72 16.60 14.71 15.85 15.73 037 0215
Wing (%) 11.27 12.46 11.21 12.10 12.19 027  0.226
Back cut (%) 19.30 23.27 21.64 20.32 21.30 0.66  0.169
Shank (%) 4.39 3.26 3.44 3.77 4.04 0.16  0.146
Head (%) 2.53 2.18 2.35 2.37 2.36 0.08  0.298
Neck (%) 4.19 4.44 4.87 4.59 5.00 0.66  0.166
a,b,c

Means with different super scripts in the same row are significant different (p? 0.05)

SEM=Standard error of mean, LW= Live weight, DFW= Defeathered weight, DP= Dressed

percentage, DW= Dressed weight, D ;_s=Diets
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Table 5 shows the results of the feed cost-
benefit analysis of broiler chickens fed diets
containing graded levels of Zingiber
officinale rhizome meal. There were no
significant (P>0.05) differences observed in
all the parameters measured such as total feed
intake, average weight gain, cost per kg of
feed, cost of feed consumed, cost per kg
weight gain, cost of production, revenue and
gross margin. In all the parameters except in
cost/kg weight gain, numerically, D, has the
least values while higher values were
observedinD,.

A great concern in poultry enterprise is to
lower feed cost and consumption while
increasing the feed efficiency of birds at the
same time. Feed alone accounts for up to 70-
80% of the total cost of broiler production
(34).

The feed cost-benefit result showed that total
feed intake per bird and the cost per 100 kg of
feed were higher in the ginger groups than in
D, (control). This is contrary to the result of
(35) who reported higher values in the
control group than in ginger-supplemented
groups. However, the weight gain per kg per
bird, the revenue generated, and the gross
margin realized from the sale of these
broilers at the end of the feeding trial were
higher in D, than in D,, D,, and D,. This
suggests that the inclusion of ginger at 0.10%
of diet was significantly more productive and
efficient with higher returns than inclusion at
0.15 %, 0.20%, and 0.25%. (36) reported that
the recommended dose of ginger in the diets
for chickens was found to be about 1% level
while increasing the dose over 1% can
increase the cost of feeding.

From this study, there is an indication that the
cost of supplementing feed components with
0.10% can considerably decrease the cost of
production of broilers while yielding higher

growth performance, revenue generation and
gross margin. A similar study reported by
(36) supported this finding. (37) reported that
when the gross margin is greater than N1 it
indicates profitability, but less shows the
unprofitability of the venture. Since the gross
margin values obtained in ginger treatment
groups were greater than N1, therefore it is
considered that the incorporation of Zingiber
officinale rhizome meal as an additive into
broiler feed is a profitable venture, especially
at 0.10%/. These findings agreed with the
report of (38) who showed a reduction in
production cost per kg weight gain, increased
live weight, better feed conversion efficiency
and higher net revenue in ginger-treated
groups as compared to the untreated group.

Conclusion and Applications

From the result obtained, it can be concluded

that:

1. The inclusion of Zingiber officinale
rhizome meal as a phytobiotics in broiler
chicken diets did not negatively
influence the performance of the birds.

2. The carcass characteristics (breast yield)
of broiler chicken were positively
influenced by the dietary treatments at
0.10% supplementation.

3. The moderate inclusion level of Zingiber
officinale thizome meal at 0.10%/100kg
generated better economic benefits with
higher revenue and gross margin profit as
aresult of the significantly higher weight
gain per kg. Therefore, it is
recommended that ginger rhizome meal
be included in their diets at 0.10 %.

4. More research is required since water
intake, meat qualities, microbial load and
gut development were not considered
and the test ingredient might influence
results.
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Table 5: The feed cost -benefit analysis of broiler chickens fed diets containing graded

levels of ginger (Zingiber officinale) rhizome meal.

Parameters D;0.00% D>0.10% D30.15% D40.20% Ds0.25% SEM P-values
Total feed intake (g) 5056.03 5919.46 537593 5650.29 578549 17296  0.082
Average weight gain (g) 1418.67  1931.00  1844.67 1736.00 1718.00  81.99 0.092
Cost/kg feed (? ) 331.55 332.18 332.49 332.80 333.11 0.30 0.180
Cost of feed consumed 1676.54 1966.50 1787.69  1880.32 192649 57.75 0.400
Cost/weight gain (? ) 1220.88  1058.86  967.57 1090.25 112135 5143 0.840
Cost of production (? ) 1670.68 1966.50 1787.87 1880.33 192649  58.08 0.380
Revenue (?) 241833  3065.00 2770.00 2600.00 2580.00 110.68  0.900
Gross margin (? ) 747.65 1098.50  982.13 719.67 653.51 78.70 0.830

SEM=Standard error of mean, D | s=Diets
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