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Evaluation of Ginger Powder as a Growth Promoter in Rabbit Diets:
Effects on Growth Performance, Carcass Traits,and Blood Biochemical
Parameters
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Abstract | Antibiotics retraction as feed additives has led to a decline in animal health and reduced economic profit-
ability for farms. This necessitates the identification of effective alternatives that do not compromise human or animal
health. This study investigates the impact of dietary ginger powder supplementation as a growth promoter on the pro-
ductive capabilities of rabbits. A total of 40 rabbits of a local breed, aged 38 days andweighting on average 550+60g, were
randomly assigned to five treatment groups, each containing eight animals. The treatments included a control diet with-
out additives (T0-), a diet with 0.1% antibiotic (T0+), and diets with 0.2%, 0.4%, and 0.6% ginger powder (T1, T2, and
T3, respectively). Data on growth characteristics, carcass traits, and blood biochemical parameters were collected over
a 6-week experimental period. The results showed no significant differences in growth performance and carcass yield
among the groups. The TO+ diet, which included antibiotics, was associated with a significant increase in abdominal fat,
creatinine, AL AT, and ASAT levels as compared to the other treatments. Conversely, the highest white blood cell and
granulocyte values were recorded in the T3 group, which received a diet with 0.6% ginger powder. The study concluded
that ginger powder is a promising alternative for improving rabbit health status without compromising growth perfor-
mance, highlighting its potential as a viable substitute for antibiotics in animal feed. In conclusion, while ginger powder
may offer some benefits in terms of growth rates, the lack of statistically significant differences in overall performance
suggests that further research is needed to fully understand its potential as a substitute to antibiotics in rabbit diets.
Caution is warranted before drawing definitive conclusions about its efficacy as a growth promoter in this context.
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INTRODUCTION

eding in most developing countries remain a night
mare and particular due to a decline in animal protein
production which is favoring malnutrition (Kehinde ez a/.,
2011; AbouKassem ez al., 2022). Cameroon as most Afri-
can countries, protein consumption is about 17g/day/head
as compared to 55g/day/head (FAO, 2010), this less pro-
tein consumption is due to increase in population which
outweighs animal production rate (Henchion ez a/., 2017).
'The most appropriate measures to palliate these problems
of protein meat shortage lie in the breeding of animals that
mature quickly, such as rabbits, pigs, and poultry. Rabbit
production is preferable because they are monogastric her-
bivores, highly prolific (Foku ez a/., 2019), rapid growth,
easy to breed are not in direct competition with humans
for cereal and legume grains. (Kana ¢7 a/., 2022; Guind-
joumbi, 2007; Shiere and coustiaencen, 2008). Although
rabbit production is appreciable, breeding animal within
short time range requires good mastery of feed formula-
tion among other production parameters. With a view to
increasing growth performance, ensuring food self-suffi-
ciency in protein of animal origin in Cameroon, numerous
research initiatives and production strategies are being im-
plemented, notably the utilization of antibiotics (kehinde e#
al.,2010; Tiseo ez al.,2020).Indeed, the fusing antibiotics as
a growth factor has improved growth and feed efficiency by
3 to 10% (Thomke and Elwinger, 1998). However, despite
their importance for the health and growth of animals, the
proliferation of antibiotic-resistant germs and the depos-
it of chemical residues on livestock products with harmful
consequences on the health of consumers have resulted in
the complete prohibition on these antibiotics in 2006 in the
European Union and in other developed countries (Kana ez
al., 2012; Giannenas ez al., 2019). This suppression caused
a deterioration in the animals health condition, a skipe in
the mortality rate, a drop in live weight, an increase in the
consumption indices and consequently a decrease in the
economic profitability of the farms (Dibner and Richards,
2005). This is why it is becoming urgent to seek effective
alternatives without negative effects on the health of hu-
mans and animals (Cardoso ez a/., 2014). Many alternatives
have been proposed. It is in this perspective that our at-
tention has focused on phytobiotics (EL-Decek ez a/., 2012;
Muneendra ez al., 2014; Arif ef al., 2022). Utilization of
natural growth promoter have been used as a strategic way
to rapidly increase growth performance in poultry and pigs
for decades. In fact, natural feed additives like garlic, pep-
per oregano and thyme contain large quantities of actives
compounds such as flavonoids, terpenes, which possess
antiviral, antifungal, antibacterial, antioxidative, appetite
stimulant properties (Joke and Susan, 2007; Morvaridza-
deh ez al., 2020). Similarly, gingerol and shogaol in ginger
(Zingiber officinalis) are common additive largely used in
compounded feeds and beverages owing to its aroma and

the pungent taste (Rafiee ez a/., 2014; Abd El Tawab ez al.,
2020). Recent studies have shown that the spices used in
the preparation of local dishes were highly effective against
certain gastrointestinal diseases in humans (Tchiegang
and Mbougueng, 2005). Although these ingredients and
their derivatives represent a novel class of growth boosters
for farm animals, nothing is currently known about their
mechanisms of action or use (Replace, 2004). Similarly,
several studies have shown that certain spices, in particular
Piper nigrum, have supportive repercussions for domestic
animals’ growth outcomes (Mbognou ez a/., 2023). In ani-
mal sciences, the addition of ginger powder in animal feed
increases palatability, nutrients absorption, appetite trigger-
ing, growth performance, gastric juice flow, and piquancy to
meals without flavor (Owen and Amakiri, 2012; Siregar e#
al., 2024). Ginger (Zingiber officinale) is renowned for its
bioactive compounds, particularly gingerols and shogaols,
which exhibit anti-inflammatory, antioxidant, and antimi-
crobial properties. These compounds modulate inflamma-
tory pathways, enhance gastric motility, and improve gut
microbiota composition, contributing to better digestive
health and nutrient absorption. In rabbit production, phy-
tobiotics like ginger have been shown to enhance growth
performance by stimulating appetite and improving feed
efficiency. Research indicates that ginger can reduce the in-
cidence of gastrointestinal diseases in rabbits through its
effects on gut health. As a natural alternative to antibiot-
ics, ginger offers a safe option for promoting animal health
without contributing to antibiotic resistance. Overall, gin-
ger’s mechanisms of action align with the growing interest
in phytobiotics as effective growth promoters in sustainable
livestock production systems. Further studies are needed to
optimize its application in rabbit diets (Siregar ez a/., 2024).

This plant is largely produced in Cameroon particularly
in Santchou (West region of the country) and their rhi-
zomes are commonly used as medicinal herbs as well as
one of the most commonly used spice in Cameroon dish-
es. The rationale for selecting ginger for this study lies in
its unique mechanisms of action that can address specific
challenges in rabbit production. Ginger has been shown
to enhance feed efficiency, stimulate appetite, and improve
gut health—critical factors for optimizing growth perfor-
mance in rabbits. Furthermore, its safety profile as a natural
alternative to antibiotics makes it particularly relevant in
contemporary livestock production practices. This research
aims to investigate the effects of ginger supplementation
on rabbit growth performance, contributing to improved
animal production while addressing protein deficiencies in
Cameroon. More specifically, it will be a question of eval-
uating the effects of supplementing the ration of rabbits
with ginger (Zingiber officinalis) powder on:

*  Growth performance
* metabolic profile
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MATERIALS AND METHODS

AREA OF STUDY

The present work took place in the Rabbit unit of the Uni-
versity of Dschang (UDs) Teaching and Research Farm
(TRF), Animal Production and Nutrition Laboratory
(LAPRONA), and in the Physiology and Animal Health
Laboratory of the Department of Zootechnic between
March and May. The University of Dschang Teaching and
Research Farm is situated between Latitude 5°26 N, and
Longitude 10°26 E in the West Cameroon with an alti-
tude of 1420m. The climatic situation of this region is the
Cameroon-equatorial type modified by the altitude. The
temperature oscillates between 10°C (July-August) and
25°C in February with yearly sunshine of 1800 hours and
relative humidity greater than 40 - 90%. The annual precip-
itation varies between 1500 and 2000mm, with rainy sea-
son beginning from mid-March to mid-November (cor-
responding to the period of farming) and dry season from
mid-November to mid-March. The vegetation type is the
Shrubby savanna with sporadic forest (Pamo ez a/., 2005).

PREPARATION OF GINGER (ZINGIBER OFFICINALIS)

We bought the rhizome ginger at local market in Santchou
and washed to remove all ground particles and impurities.
Later, it was chopped into smaller fragments and dried at
room temperature on the cyline covered with plastic paper
until a constant weight obtained with the help of an elec-
tronic balance. The ginger was dried and then crushed in
a grinding mill to a powder. The powdery ginger was later
preserved in a polythene air tight bag until the time for
incorporation and sample of this ginger powder was ex-
tracted for chemical analysis.

EXPERIMENTAL DIET AND MANAGEMENT

The trial involved the use of 35 male rabbits aged 5- 6weeks
weighing about 550+600g on average. We lodged the rab-
bits n individual galvanized metal cages of dimensions 96
cm long, 40 cm wide and 15 c¢m high. Five dietary treat-
ments, each with seven rabbits, were assigned to them at
random in an entirely randomized method with six repli-
cates per treatment. The diets were designed with five treat-
ments TO+, TO-, T,, T, and T, (Table 1). TO+ served as a
positive control experiment (will contain 0.1% antibiotic
(oxytetracycline)) and TO™ as negative control experiment
(contain no ginger powder inclusion and antibiotic). T,
T, and T, incorporated 0.2, 0.4, and 0.6% levels of ginger
(Zingiber officinalis) powder inclusion respectively. The di-
etary ingredient mixtures (concentrate, minerals) were for-
mulated to satisfy the rabbits’ complete nutritional require-
ments for growth. Feed and water were provided ad libitum
during the whole trial period. At both the commencement
and culmination of the trial, the facility, cages, feeders, and
drinkers were meticulously cleaned and disinfected. The

test subjects received treatment for both external and in-
ternal pathogens via oral administraion. of oxytetracycline
400 mg per litre of water for the prevention of respiratory
diseases and subcutaneous administration of Ivermectine
(0, 2 ml/kg live weight) for other bacterial infections. An
anti-coccidian (Amproline) was orally administered at a
dose of 1teaspoon (5g) in 10 litters of water for the preven-
tion of coccidiosis. Multi-vitamin (anti-stress) was admin-
istered orally to the rabbits monthly at a dose 5g in 10L of
water for 3 days.

Table 1: Experimental feed composition.

Ingredients of experimental ration (%) of Kg
Yellow maize 37
Wheat bran 18
Cotton oil cake 9

Soya beans cake

Palm kernel cake 12
Fish meal

Marine shell

Trypsacum laxum 18
Palm oil 1
Todised salt 0.5
Premix 0.5
Total 100
Calculated chemical characteristics (%) DM

CP (%) 16.052
ME (kcal/kg) 2401.23
CF (%) 13.18
Calcium (%) 0.66
Sodium (%) 0.26
Lysine (%) 0.62
Methionine (%) 0.26
Energy/Protein (C/P) 149.59
Calcium/Phosphorus (Ca/P) 1.44
Lysine/Methionine (lys/meth 2.33

*Chemical composition of premix; Vit A: 3.000.0001U; Vit
D: 50.00001IU; Vit E: 6.000mg; VitB1: 600mg; Vit B2:
8000mg; Vit B1: 800mg; Vit B6: 400mg; VitB12: 6mg;
Acidefolique: 250mg; Niancine: 600mg; Cl: 283mg; Ca:
215.166mg; Méthionine: 130.000mg; Lysine: 50.000mg;
EM: énergie métabolisable; IMS: matieresache; Ca:
calcium; P: phosphore; Lys: lysine; Meth: methionine; TO-
: control; T0+: positive control (0;1% oxytetra); T1: 0.2%
ginger powder; T2: 0.4% ginger powder; T3: 0 .6%ginger

powder.

DatA COLLECTION

GRrROWTH PARAMETER: At the beginning of the experiment,
both the feed and the animals were weighed. This process
was repeated every seven days until the conclusion of the
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trial. The weekly feed intake was determined by subtracting
the amount of feed that remained at the end of each week
from the total feed provided during that week.

FI=Qs—RQ

Where;
FI = Feed Intake (g).

Qs = quantity served (g).
Qr = feed refusal (g).

'The weekly weight gain is calculated by finding the dif-
ference between the weights recorded in two consecutive
weeks.

BWG=Wn-Wn-1BWG=Wn-Wn-1

Where;

BWG = Body Weight Gain (in grams)

W, = Weight at the current week (in grams)

W1 = Weight from the previous week (in grams)

To determine the weekly feed conversion ratio, the weekly

feed intake is divided by the weekly weight gain.

FCR — Quantity of feed consumed in a week(g)

Weight gain per week(g)

At the conclusion of the trial, four animals from each treat-
ment group were randomly chosen. After a 12-hour fasting
period, they were weighed and subsequently sacrificed for
the assessment of carcass characteristics. The animals were
tully bled and eviscerated following the guidelines estab-
lished by Jourdain (1980). The evaluation of carcass yields,
relative carcass weight, as well as the weights of various
parts (such as heads, legs, and skin) and organs in relation
to live weight, was conducted using the formulas outlined
below. Commercial carcass output (Cco);

weight of dressed carcass ready for sell(g)
Cco% = - - - - x 100
live weight during slaughtering (g)

Classical carcass output (Clco);

commercial weight of dressed carcass(g)+(legs+liver+head+hide+kidney)

Clco % =
% Live weight during slaughtering(g)

x 100

Weight of intestine (g) % 100

Proportion of organ or parts (%) =
p f g p (A]) Live weight during slaughtering (g)

METABOLIC PROFILES

COLLECTION OF BLOOD FOR HEMATOLOGICAL PARAMETERS:
Blood was collected into test tubes containing the
anticoagulant EDTA (ethylenediaminetetraacetic acid) to
prevent coagulation, allowing for accurate hematological
analyses.

COLLECTION OF BLOOD FOR SEROLOGICAL PARAMETERS:
Blood samplesfrom the animals sacrificed for carcass analysis
were collected in test tubes containing the anticoagulant
EDTA for the assessment of hematological parameters.
Additionally, separate test tubes without anticoagulant
were used for the evaluation of serological parameters. This
method, following the guidelines of the American Society
for Veterinary Clinical Pathology (ASVCP), ensures that
blood samples are appropriate for the various required
analyses, thereby facilitating reliable and accurate results.

STATISTICAL ANALYSIS

'The collected data were analyzed using a one-way Analysis
of Variance (ANOVA) within a completely randomized de-
sign,as outlined by Steeland Torrie (1980). Whenapplicable,
means were differentiated using Duncan’s Multiple Range
Test (1955). The analyses were done using SPSS (statistical

package for social sciences) 20.0 for windows XP program.

RESULTS AND DISCUSSIONS

Errect OF GINGER POWDER ON GROWTH
PERFORMANCE OF RABBIT

Table 2 presents the influence of ginger powder on weekly
feed consumption, average weight gain per week, feed con-
version efficiency, overall average weight, and final weight.
Overall, the analysis revealed no significant differences (p >

0.05) across the different treatment groups.

Table 2: Effect of ginger powder on growth performance of rabbit.

Treatments Parameters
Fl(g) FBW(g)
TO- 555.53+£51.56 1660.00+177.81
TO+ 476.01+79.63 1653.25+248.12
T1 452.91+75.61 1589.00+£213.27
T2 553.04£58.54 1770.00£124.57
T3 504.34+102.11 1600.00+246.71
0.263 0.750

WWG(g) TWG(g) FCR

207.50+22.23 882.50+151.52 2.66+0.48
206.66+31.02 885.75+203.17 2.31:0.28
198.62+66 809.00+207.36 2.28+0.20
221.25+15.57 988.75+153.32 2.51:0.32
200.00+30.84 811.25+209.26 2.52+0.31
0.750 0.657 0.490

FI Feed Intake; WWG: Weekly weight Gain; FCR: Feed Conversion Ratio; TWG: Total Weight Gain; FBW: Final
Body Weight; P: Probability.
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Table 3: Effect of ginger powder on carcass characteristics and relative weight of organs of rabbits.

Parameters

Cco (%)
Clco (%)
Head (%)
Limbs (%)
Liver (%)
Heart (%)
Abdo Fat(g)
Kidney (%)
Lungs (%)

Treatments
To-
47.75+2.062
74.70+0.572
11.20+0.90*
3.45+0.25%
2.70+0.22°
0.33+0.05*
0.18+0.24°
0.83+0.05*
0.78+0.21*

TO+
47.40+0.422
73.18+1.022
10.13+0.822>
3.23+0.37*
2.50+0.08°
0.30+0.08*
0.45+0.25*
0.73+0.13*®
0.600+0.00°

T1
47.33+0.052
72.75+0.662
10.50+0.162°
2.60+0.00°
3.10+0.00*
0.30+0.00*
0.00+0.00°
0.730.05®
0.68+0.13*

T2
46.70+1.412
81.33+£12.282
10.50+0.412>
3.58+0.20*
3.58+0.12°
0.33+0.05*
0.10+0.08"
0.68+0.05°
0.68+0.17*

T3
48.60+1.782
73.93+2.052
10.05+0.77°
3.38+0.30*
3.58+0.17°
0.30+0.08*
0.13+0.10°
0.65+0.60°
0.70+0.24*

P

0.43
0.21
0.18
0.001
0.00
0.93
0.02
0.04
0.71

ab Means within a row with different superscript difter significantly (P<0.05); Cco: Commercial carcass output /European
carcass; Clco: Classical carcassoutput / African and South American carcass; Abdo Fat: Abdominal fat.

Table 4: Effect of ginger powder on hematological parameters in rabbit.

Parameters Treatments P
To- TO+ T1 T2 T3

WBCs(10%/pl) 3.60+0.29° 4.00+1.26° 5.72+1.33*® 5.23+1.26® 6.47+1.62% 0.04
RBCs(10%/pul) 5.67+0.50? 6.11+0.65° 5.67+0.29* 5.56+0.42* 5.60+0.26* 0.47
Hgb(g/dl) 11.00£1.10® 12.07+0.69* 10.71+0.84° 11.30+0.79* 11.00£0.22% 0.19
PLT(10%pl) 173.33+63.36*  184.33+25.85° 169.00+84.17* 187.33+107.36*  232.67+33.64* 0.72
Lymph(103/pl) 63.80+6.16% 56.43+3.11* 71.03+9.60° 59.33+15.31% 50.77+6.00P 0.06
MO(10%/pl) 11.30+2.02° 9.97+2.49* 11.80+2.86° 16.10+0.500¢ 9.57+2.35° 0.01
GR(10%/pl) 24.90+7.12% 33.6+2.29* 17.17+9.79° 24.57+15.61% 39.67+6.82° 0.03
HCT/PCV (%) 33.40+2.73° 37.50+50° 33.43+1.16° 34.57+2.36% 34.03+0.90* 0.10

ab: Means within a row with different superscript differ significantly (P<0.05) WBCs: White blood cells; RBCS: Red
blood cells; Hgb: Hemoglobin; PLT: Platelet; Lymph: Lymphocytes; MO: Monocytes; GR: Granulocytes; HCT/PCV:

Hematocrite or pack cells volume.

ErrECT ON CARCASS CHARACTERISTICS AND RELATIVE
WEIGHT OF ORGANS

Table 3 presented below demonstrates the impact of ginger
powder on the carcass traits and the relative organ weights
of rabbits. The addition of ginger powder to the rabbit diet
did not significantly affect any of the carcass parameters (p
> 0.05), with the exception of the limbs, liver, and kidneys.
Additionally, rabbits that were given the positive control
diet (T0+) exhibited heavier abdominal fat (P < 0.05) as
compared to the other groups. Further, abbits that were fed
the T3 diet exhibited the highest commercial carcass yield
(Cco) among groups while rabbit fed with T2 diet recorded
the heaviest classical carcass output (Clco). Finally, rabbits
on the control diet (T0-) showed the highest weights for
the lungs, head, and heart.

ErrecT OF GINGER POWDER ON METABOLIC PROFILE
EFFECT ON HEMATOLOGICAL PARAMETERS: Table 4
illustrates the impact of ginger powder on blood traits of

rabbits. With the exception of white blood cells (WBCs),

monocytes,and granulocytes, the inclusion of ginger powder
in the rabbit diet did not result in significant differences (p
> 0.05) across the other hematological indices. However,
rabbits on the positive control diet (T0+) exhibited the
highest counts of red blood cells (RBCs), hematocrit
(HCT), and hemoglobin (Hgb) compared to the other
groups. Additionally, rabbits fed the T3 diet demonstrated
the highest platelet (PLT) count. Lastly, those on the T1
diet showed a greater number of lymphocytes relative to
the other dietary groups.

EFFECT ON BIOCHEMICAL PARAMETERS: Table 5 illustrates
the effects of ginger powder on the biochemical parameters
of rabbits. Significant differences (P < 0.05) were observed
in the rabbits that were fed a ginger-supplemented diet,
with the exception of albumin (Alb) and globulin (Glob)
levels. Notably, rabbits in the T3 group, which received
the highest level of ginger supplementation, exhibited the
highest concentrations of Alb and Glob, comparable to
those in the other dietary groups.
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Table 5: Effect of ginger powder on biochemical parameters in rabbit.

Parameters Treatments P
To- To+ T1 T2 T3

TP (mg/dl) 0.69+0.03° 0.72+0.08® 0.70+0.07° 0.74+0.07* 0.76x0.06* 0.02
Alb(mg/dl) 0.69+0.03* 0.72+0.09* 0.70+0.08* 0.74+0.07* 0.76=0.07* 0.46
Glob(mg/dl) 0.24+0.05* 0.22+0.10° 0.29+0.12° 0.23+0.08* 0.310.08* 0.39
Chol(mg/dl) 0.24+0.03* 0.19+0.05° 0.16=0.03¢ 0.25+0.05* 0.19+0.04° 0.00
Urea 0.00+0.00° 0.00+0.00? 0.00+0.00° 0.17+0.39° 0.00+0.00° 0.01
Creat(mg/dl) 0.00+0.00¢ 1.00+0.00° 0.11£0.32%¢ 0.33+0.49° 0.33+0.49° 0.00
ALAT(IU/L) 1.00+0.00¢ 2.000.00? 1.00£0.00¢ 1.06+0.24¢ 1.33£0.49° 0.00
ASAT(IU/L) 1.560.51° 2.00+0.00° 1.61x0.50° 1.440.51° 1.61x0.50° 0.01

abc: Means within a row with different superscript differ significantly (P<0.05); TP:Total Proteins; Alb: Albumin; Glob:
Globulin; Chol:Cholesterol; Creat: Creatinine; ALAT: Alanine aminotransferase; ASAT: Aspartate aminotransferase.

THE INFLUENCE OF VARYING LEVELS OF GINGER
POWDER ON THE GROWTH PERFORMANCE OF RABBITS
This study revealed that the inclusion of ginger powder
in the diets of rabbits did not significantly influence their
feed intake. These results are consistent with earlier re-
search conducted by Doley ez a/. (2009), Kalyani (2020),
Emmanuel ez a/. (2020), all of which reported no notable
differences in feed intake among broilers and rabbits con-
suming diets supplemented with ginger extract. However,
these findings contrast with those of Ademola ez a/. (2009),
who reported an increase in feed intake among broilers on
a ginger-supplemented diet. This discrepancy can be attrib-
uted to the species and the level of ginger incorporation in
the aforementioned study. It is well documented that, rab-
bits possess a complex hindgut fermentation system that
allows them to efficiently digest fibrous materials, while
broilers have a more straightforward digestive tract opti-
mized for rapid growth on high-energy diets. This anatom-
ical variation can lead to different responses to dietary sup-
plements like ginger powder (Doley ez a/., 2009; Kalyani,
2020). Additionally, broilers are selected for rapid growth
and higher metabolic rates compared to rabbits, which may
result in different feed intake patterns when supplemented
with ginger (Ademola ez al., 2009). Moreover, as hindgut
fermenters, rabbits have unique digestive systems that may
not respond as favorably to high doses of ginger compared
to broilers. The fermentation process in rabbits could be
less influenced by ginger’s active compounds at certain dos-
ages, resulting in no significant change in feed intake.

In the same veins, this study revealed that the inclusion
levels of ginger powder did not significantly impact body
weight gain. This result was comparable with that of Kaly-
ani (2020), who observed no difference in bodyweight gain
of broilers fed with ginger powder. This finding opposes
that of Windisch ez /. (2011), who reported that dietary
herb powder supplementation improved weight gain in
animals.

'The discrepancies in these results can be attributed to sev-
eral factors, particularly the specific type of phytobiotic
used, the species studied, and crucially, the dosage of gin-
ger incorporated into the diets. Some studies suggest that
the appetite-suppressing effect may not be realized in low
dose as those use in this work, leading to no significant
change in body weight gain (Zhao ez al., 2020; Sayed ez
al., 2020). In other hand, different herbs contain varying
concentrations of active compounds that can interact dif-
terently with animal physiology. For example, while ginger
has been shown to possess anti-inflammatory and antioxi-
dant properties that can aid in weight management (Zhao
et al., 2020), other herbs might have different mechanisms
of action that could lead to improved weight gain.

The results of this study indicate that there were no sta-
tistically significant differences (P > 0.05) in the weekly
feed conversion ratio among the various treatments. This
finding is consistent with the observations of Wafaa ez a/.
(2012), who reported no difference in feed conversion ra-
tios between birds fed diets containing 0% and 1% gin-
ger root powder. However, these findings are in contrast
with those of Tollba (2003), Onimisi ez a/. (2005), Hera-
wati (2006), Moorthy ez al. (2009) and Herawati (2010),
who demonstrated that birds fed diets with up to 2% gin-
ger exhibited superior feed conversion ratios compared to
those on unsupplemented diets. The absence of notable
discrepancies in feed conversion ratios can be attributed
to a number of factors, including the distinctive chemical
composition of ginger, particularly its active compounds,
gingerol and shogaol. These compounds are renowned for
their potential health benefits, yet they may not have ef-
tectively enhanced the flavour, palatability, or overall taste
of the feed in this study. Consequently, they may not have
stimulated appetite sufficiently to improve feed consump-
tion among the rabbits. Moreover, the absence of a notable
impact on feed conversion ratio and weight gain may sug-
gest that gingerol and shogaol did not effectively promote
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the growth of beneficial gut microflora, which is crucial
for enhancing digestion and nutrient absorption. A healthy
gut microbiome plays a significant role in maintaining op-
timal digestive function and immune health by protecting
against pathogenic microorganisms (Piva and Rossi, 1998;
Wenk ez a/., 2003).However, it is important to note that
the assertion regarding gingerol and shogaol’s role in the
lack of improvement in feed conversion ratios and growth
necessitates further supporting evidence, ideally from mi-
crobiome studies or histological analyses of gut health
which were not performed in this study. Such investiga-
tions could provide a clearer understanding of how ginger
supplementation influences gut microbiota composition
and functionality, ultimately affecting feed efficiency and
growth performance.

THE ErFrecT GINGER POWDER ON THE CARCASS
TRAITS AND ORGANS WEIGHT

In this study, the weights of internal organs, specifically the
liver and kidneys, were used as an index to ascertain the ex-
tent of toxicity induced by the presence of anti-nutritional
factors in the feed. Bone (1979) reported that the presence
of toxic elements in the feed would result in observable
abnormalities in the weights of the liver and kidneys. The
incorporation of ginger powder into the rabbit diet was
observed to have no significant effect on the percentage
of commercial carcass, classical carcass weight, lungs, heart
and head. These findings align with those of El-Deck ¢z a/.
(2002) and Moorthy ez a/l. (2009), who observed no signif-
icant impact on carcass characteristics of broilers fed with
varying levels of ginger powder and ginger extract. The find-
ings of Zomrawi ez a/. (2012) also indicated no statistical-
ly significant differences (p > 0.05) in dressing percentage
among birds fed with different levels of ginger. Converse-
ly, Zeweil ez al. (2016) demonstrated that the inclusion of
ginger powder combined with propolis in the diet of Jap-
anese quail resulted in a notable increase in carcass yield.

'The administration of antibiotics (positive control) resulted
in the highest abdominal fat percentage, while the incorpo-
ration of ginger powder in rabbit diets was found to reduce
(p < 0.05) reduce the relative weight of the liver and limbs,
while also reducing abdominal fat. This finding aligns with
the observations made by Safa ez a/. (2014), who report-
ed a significant effect (P < 0.05) of ginger powder sup-
plementation in broiler diets on both abdominal fat and
liver percentages when compared to control groups. The
observed reduction in abdominal fat among diets enriched
with ginger powder may be attributed to the lipid-lower-
ing properties of ginger, as noted by Sharma ez a/. (1996).
Similarly, numerous studies have shown that incorporat-
ing ginger and its essential oils into broiler diets as growth
promoters leads to a significant decrease in abdominal fat

(Rafiee ef al., 2013; Valiollahi ez al., 2014). Furthermore,

Ademola ez al. (2009) suggested that ginger could serve as
an antilipidemic agent in broiler diets aimed at reducing
abdominal fat. In rabbit, Ibrahim e /. (2011) demonstrat-
ed that rabbits fed diets supplemented with ginger exhib-
ited lower abdominal fat percentages compared to control
groups. Similarly, Mancini ez /. (2018) found that ginger
supplementation improved carcass quality in rabbits, sug-
gesting its potential as a dietary additive for enhancing
meat production parameters. The active compounds in gin-
ger, particularly gingerol and shogaol, are known for their
antioxidant properties and potential to modulate lipid me-
tabolism, which could explain the observed decrease in fat
deposition.
ErrFect OF GINGER POWDER ON METABOLIC
PROFILES

HEMATOLOGICAL PARAMETERS: It is evident that the
intricate interactions between white blood cells play
a pivotal role in the development and stimulation of
an effective immune response (Al-Kassie ez 4/, 2009).
Incorporating 0.6% ginger into the diet of rabbits has
been shown to significantly enhance the production of
white blood cells and granulocytes. Furthermore, a notable
elevation in monocyte count was observed at the 0.4%
inclusion level. The differing effects of ginger powder
at various doses (0.4% and 0.6%) on specific immune
parameters, such as white blood cells and monocytes, can
be attributed to the dose-dependent nature of ginger’s
bioactive compounds, primarily gingerols and shogaols. At
the lower inclusion level of 0.4%, there was a significant
increase in monocyte counts, which are crucial for immune
response and inflammation regulation. This suggests that
this dose may optimally stimulate monocyte production
without overwhelming the immune system.

Conversely, the higher dose of 0.6% resulted in a signifi-
cant increase in overall white blood cell counts and gran-
ulocytes, indicating a broader activation of the immune
response. This could be due to the higher concentration
of bioactive compounds present at this level, which may
enhance the proliferation of various immune cells, includ-
ing granulocytes that play a vital role in combating infec-
tions. Research has shown that ginger can influence the
behavior of neutrophils, a type of white blood cell involved
in inflammation and immune responses (Ali ez a/., 2023).
Studies indicate that ginger’s phytochemicals can modu-
late immune cell function by targeting multiple signaling
pathways, which may explain the varying effects observed
at different doses.

These findings are consistent with those reported by Na-
siroleslami and Torki (2010), who observed a significant
elevation in the total white blood cell count of broiler
chickens upon the administration of ginger in their diet.
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This suggests an augmented immune response at the cel-
lular level, potentially involving both innate and specific
immune system mechanisms. The current study found no
significant impact of ginger consumption on white blood
cell differential count. This finding contrasts with the re-
sults reported by Ademola ez a/. (2009), who found that
administering ginger at a concentration of 1.0% to chick-
ens led to a significant reduction in the total white blood
cell count. Furthermore, parameters such as hematocrit/
packed cell volume (HCT/PCV), red blood cells, platelets,
lymphocytes, and hemoglobin levels remained unchanged
across different inclusion levels of ginger powder. This dif-
ference can be explained by the species and incorporation
level of ginger in this different report. The physiological
state of the rabbits, including their baseline immune status
and health conditions, may also play a role in how they
respond to these doses.

The results indicate that ginger supplementation may
enhance specific hematological parameters, particular-
ly platelet (PLT) counts and lymphocyte levels. Notably,
rabbits on the T3 diet, which contained the highest lev-
el of ginger supplementation, recorded the greatest PLT
counts, suggesting that ginger may enhance platelet pro-
duction or function. Additionally, rabbits fed the T1 diet
showed an increased number of lymphocytes compared
to other groups, indicating a potential immunomodulato-
ry effect of ginger at lower supplementation levels. These
findings align with existing literature that highlights gin-
ger’s anti-inflammatory and antioxidant properties, which
can bolster immune responses and promote better health
outcomes in both animals and humans (Amber ez a/.,2021;

Lufong et al., 2024).

'The inclusion of ginger in the rabbits’ diet did not result in
anemia, as indicated by the absence of significant chang-
es in red blood cell (RBC) counts and hemoglobin con-
centration. Notably, while hemoglobin levels were higher
in the TO+ (positive control) group, they were statistically
comparable to those in the T2, T3, and TO (negative con-
trol) groups. The higher RBC, HCT, and Hgb levels ob-
served in the positive control group may reflect improved
oxygen-carrying capacity and overall vitality attributed to
antibiotic inclusion. However, reliance on antibiotics for
growth promotion raises ethical concerns regarding animal
welfare and food safety (Yang ez a/., 2023). As consumers
become more aware of these issues, there is a growing de-
mand for natural alternatives like ginger that can promote
health without the associated risks of antibiotic use. This
outcome corroborates the findings of Hanan ez a/. (2022),
who investigated the impact of ginger powder on various
physiological and biochemical parameters in broiler chick-
ens, including productivity, antioxidant capacity, haemato-
logical profiles, digestive efliciency, and plasma cholesterol
levels. This result is also in contradiction with that of Ngou-

la, (2014) who reported significant increase in hemoglobin
in guinea pigs when using guava leaves extract. The consist-
ent hemoglobin levels observed in all the experimental rab-
bits likely indicate that the supplementation with ginger
rhizome powder has stimulated hemoglobin production.
Furthermore, the normal red blood cell counts provide ad-
ditional evidence of the absence of hemolytic anemia and a
lack of suppression in erythrogenesis. Also 0.2 % inclusion
level had the highest lymphocytes count, but they gener-
ally remain below scores making it significantly inferior.
These findings contrast with those reported by Xianglu
et al. (2009), who observed a decline in white blood cell
counts in rats treated with ginger powder. An elevated
white blood cell count is typically linked to microbial in-
fections or the presence of foreign bodies or antigens in the
body (Ogbuewu ez a/., 2010). Additionally, the consistent
hematocrit (HCT) and packed cell volume (PCV) levels
across all treatment groups do not align with the results of
Rong ez al. (2009), who noted an increase in PCV counts
following ginger supplementation in Wistar rats. These re-
sults are also inconsistent with the findings of Ogbuewu e7
al. (2010), who reported an increase in packed cell volume
(PCV) in rabbits supplemented with ginger compared to
the control group. Furthermore, this outcome is inconsist-
ent with the study by Onu and Aja (2011), which observed
elevated PCV levels in rabbits receiving garlic, ginger, and
a mixture of both. The low monocyte count suggests that
ginger does not promote its production. Additionally, the
values reported for rabbits in temperate regions may not be
applicable for assessing the health and nutritional status of
rabbits in tropical environments (Amata, 2010). The ob-
served variations in hematological parameters underscore
the importance of dietary composition in influencing rab-
bit health. This study emphasizes ginger’s positive role as a
natural dietary supplement that enhances rabbit health and
performance through its immunomodulatory and hepato-
protective effects. In contrast, the use of antibiotics poses
significant risks related to resistance and gut health disrup-
tion. These findings support the need for further research
into natural alternatives like ginger to improve animal pro-
duction systems sustainably while mitigating the adverse
effects associated with antibiotic use.

BiocHemicAL PARAMETERS: The finding of the current
study had shown that 0.6 % ginger powder inclusion
has a significant effect on total protein. There was no
significant effect on albumin and globulin in all the
treatments. The inclusion level at 0.4% had a significant
effect on cholesterol and urea while the positive control
experiment (T0+, at 0.1% antibiotics) significantly affected
the amount of creatinine, ALAT and ASAT. However,
creatinine, ALAT and ASAT was not significantly affected
by ginger powder inclusion but showed increasing trend
with increased level of ginger inclusion. This result is in
agreement with (Onu and Aja, 2011) who found that
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garlic, ginger supplementation slightly increase total
protein concentration and urea in rabbit but observed no
significant differences in fowl. This finding is inconsistent
with the study by Barazesh ez a/. (2013), who reported no
significant differences in blood LDL and total cholesterol
levels in chickens fed a ginger powder diet. Furthermore,
in contrast to the previous findings by Saeid ez /. (2010)
that ginger reduced blood cholesterol and LDL levels in
broilers, Ogbuewu ¢7 a/. (2020) found a linear increase in
serum cholesterol levels in rabbits fed ginger powder. The
observed discrepancies may be partly due to differences
in species, supplementation level and feeding duration
(Ogbuewu ez al., 2020). Increased level of ASAT, ALAT
and creatinine with antibiotics (TO+ positive control) in
the blood serum is an indication of toxicity at the level of
the liver, while the inclusion of ginger powder showed no
significant effect, hence less toxic to the level. This suggests
that ginger may have beneficial effects on liver function
and metabolic profiles, potentially aiding in detoxification
processes and improving nutrient absorption. Ginger’s
bioactive compounds,such as gingerol, are known to support
liver health by reducing oxidative stress and inflammation
(Ali ez al., 2024). Beyond these specific findings, ginger has
been widely recognized for its numerous health benefits,
including its ability to reduce nausea, alleviate pain, and
improve digestive health. Its antimicrobial properties can
also help combat infections, making it a valuable addition
to animal diets for promoting overall well-being (Foshati ez
al., 2023). 'This finding aligns with the research conducted
by Dias ez al. (2006), which indicated that serum creatinine
levels remained unchanged following ginger treatment,
suggesting that the inclusion of ginger does not adversely
affect renal function. Conversely, our results contrast with
those of Mallikarjuna ez a/. (2008), who reported that
administering an ethanolic extract of ginger at a dosage
of 200 mg/kg from day 15 to day 21, in conjunction
with country-made liquor (CML), significantly reduced
levels of aspartate aminotransferase (ASAT) and alanine
aminotransferase (ALAT). While our study observed a
decrease in proteinuria, it is noteworthy that an increase
in proteinuria was documented by Al-Attar ez al. (2022)
potentially due to the different forms of ginger used; this
study employed ginger oil, whereas others utilized powdered
or extracted forms of ginger. Furthermore, ginger has been
shown to mitigate glomerular and tubular degeneration,
reduce thickening of the glomerular basement membrane,
and restore the integrity of kidney tissue membranes (Fathi
et al.,2021; Veisi et al., 2022).

CONCLUSIONS AND
RECOMMENDATIONS

At the conclusion of this study, which aimed to explore the
effects of different concentrations of ginger powder. The
findings indicated that ginger powder did not significantly

affect overall growth performance and most carcass param-
eters, except for limb, liver, and kidney weights. Addition-
ally, ginger inclusion did not markedly influence metabolic
profiles, with notable exceptions in albumin (Alb), globulin
(Glob), white blood cells (WBCs), monocytes, and granu-
locytes. While ginger powder shows promise for enhancing
rabbit health without compromising growth performance,
the study’s limitations, such as a short experimental dura-
tion, may restrict the generalizability of the results. The lack
of microbiological analysis also limits our understanding of
ginger’s impact on gut health. Future research should focus
on larger-scale studies with extended durations and micro-
biological assessments to better understand ginger’s effects
on rabbit health and productivity. In conclusion, while gin-
ger appears to be a beneficial dietary supplement in rabbit
production systems, further investigation is needed to opti-
mize its use and clarify its effects.

ACKNOWLEDGEMENTS

We sincerely thank Mrs. Katte from the Laboratory of An-
imal Physiology and Health, Department of Animal Pro-
duction at the University of Dschang, as well as the rabbit
farmers in Dschang town, for their invaluable assistance in
conducting this experiment.

NOVELTY STATEMENTS

'The withdrawal of antibiotics as feed additives has high-
lighted the necessity for the development of alternative
growth promoters that ensure the health and economic
viability of animals in farming. This study investigates the
potential of ginger powder as a dietary supplement for rab-
bits, demonstrating favourable outcomes in terms of health
enhancement without any adverse effects on growth per-
formance. Despite the absence of notable differences in
overall growth metrics in comparison to traditional antibi-
otics, ginger powder exhibited beneficial effects on immune
parameters, indicating its potential as a viable substitute in
animal nutrition. However, it is essential to exercise caution
as further research is necessary to fully ascertain its efficacy
and to establish comprehensive guidelines for its applica-
tion in livestock diets.

AUTHOR’S CONTRIBUTIONS

Mube Kuietche Hervé, Kana Sagne Derrick, and Saknteh
W. B. were instrumental in the initial drafting, validation,
formal analysis, data curation, and conceptualisation of the
original document. Azoutane Julien, Vemo Bertin, Djou-
messi Gina, and Tatsinkou Alain Serge were instrumental
in the review and editing processes, as well as the concep-
tualisation of the study. Francois Djitie contributed to the
writing of the review and editing, methodology, formal

February 2025 | Volume 13 | Issue 2 | Page 324

oo .
Sols Links
OResearchers



OPENaACCESS

Advances in Animal and Veterinary Sciences

analysis, and data curation. Defang F. Henry provided su-
pervision, data curation, and a writing review.

CONFLICT OF INTEREST

'The authors confirm that they have no known financial
conflicts of interest or personal relationships that could be
perceived as influencing the work presented in this paper.

REFERENCES

Abd El Tawab AM, Kholif AE, Khattab MSA, Shaaban
MM, Hadhoud FI, Mostafa MMM, Olafadehan OA
(2020). Feed utilization and lactational performance of
Barki sheep fed diets containing thyme or celery. Small

Rumin. Res., 192(1): 1-9. https://doi.org/10.1016/].

smallrumres.2020.106249

Abou-Kassem DE, El-Abasy MM, Al-Harbi MSS, Abol-Ela
HM, Salem AM, El-Tahan MT, El-Saadony ME, Abd
El-Hack, Ashour EA (2022). Influences of total sulfur
amino acids and photoperiod on growth, carcass traits,
blood parameters, meat quality and cecal microbial load of

broilers. Saudi J. Biol. Sci. 29(3): 1683-1693. https://doi.

0rg/10.1016/j.5jbs.2021.10.063

Ademola SG, Farinu GO, Babatunde GM (2009). Serum lipid,
Growth and Haematological parameters of broilers fed
garlic, ginger and their mixtures. World J Agric. Sci., 5(1):
99-104.

Al-Attar A M, Al-Khalifa AS, Al-Mansour M A, (2022). Effect
of ginger extract on expression of GATA3, T-bet,and ROR-
yt in peripheral blood mononuclear cells of patients with
allergic asthma. Allergologia et Immunopathologia, 50(1),
10-17. https://doi.org/10.1016/j.aller.2021.06.002

Ali ME, Alsalamah SA, Al-Thubyani SA, Baazaoui N, Ahmed
AE, Nasser MA, Nasr HA (2024). Impact of ginger powder
(Zingiber officinale) supplementation on the performance,
biochemical parameters, antioxidant status, and rumen

fermentation in Ossimi rams. Vet. world, 17(7): 1619-1628.

https://doi.org/10.14202/vetworld.2024.1619-1628

Ali R A, Minarchick V C, Zahavi M (2023). Ginger intake
suppresses neutrophil extracellular trap formation in
autoimmune mice and healthy humans. JCI Insight, 8(18),
€172011. https://doi.org/10.1172/jci.insight. 172011

Al-Kassie GA (2009). Influence of two plant extracts derived
from thyme and cinnamon on broiler performance. Pak. Vet.
J.,29:169-173.

Amata IA (2010). The effect of feeding Gliricidia Leaf Meal
(GLM) on the haematological, serological and carcass
characteristics of weaned rabbits in the tropics. Agriculture
and biology journal of north America ISSN Print: 2151-
7517,1SSN Online: 2151-7525,

Amber K, Badawy NA, El-Sayd AEA, Morsy WA, Hassan
AM, Dawood MAO (2021). Ginger root powder enhanced
the growth productivity, digestibility, and antioxidative
capacity to cope with the impacts of heat stress in rabbits. J.
Therm. Biol.,, 100: 103075. https://doi.org/10.1016/j.
jtherbio.2021.103075

Arif M, Baty RS, Althubaiti EH, Ijaz MT, Fayyaz M, Shafi ME,
Albagami NM, Alagawany M, Abd El-Hack ME, Taha
AE, Salem HM, El-Tahan AM, Elnesr SS (2022). The

impact of betaine supplementation in quail diet on growth

performance, blood chemistry, and carcass traits. Saudi J.
Biol. Sci., 29 (3):1604-1610. https://doi.org/10.1016/j.

sjbs.2021.11.002

Barazesh H, Pour BM, Salari S, Abadi LTM, (2013). The effect
of ginger powder on performance, carcass characteristics and
blood parameters of broilers. Int. J. Adv. Biol. Biomed. Res.,
1: 1645-1651.

Bone FJ (1979). Anatomy and Physiology of Farm Animals.
Reston, USA.

Cardoso C A, Lima M A, Oliveira ] A. (2014). The need for
effective alternatives to improve health outcomes in humans
and animals. Journal of Animal Science and Technology,
56(1), 1-8. https://doi.org/10.1186/540781-014-0010-5

Dias MC, Spinardi-Barbisan ALI, Rodrigues MAM, De
Camargo JLV, Tera'n E, Barbisan LF (2006). Lack of chemo-
preventive effects of ginger on colon carcinogenesis induced
by 1,2-dimethylhydrazine in rats. Food Chem. Toxicol., 44:

877-884. https://doi.org/10.1016/].fct.2005.11.015
Dibner JJ, Richards JD, (2005). Antibiotic growth promoters in
agriculture: history and mode of action. Poult. Sci., 84: 634-

643. https://doi.org/10.1093/ps/84.4.634

Doley S, Gupta JJ, Reddy PB (2009). Supplementation of ginger,
garlic and turmeric in broiler chicken. In. Vet. J., 86: 644-645

El-Deek AA, Al-Harthi MA, Mona O, Fahd Al-Jassas, Rehab
N (2012). Hot pepper (Capsicum Annum) as an alternative
to oxytetracycline in broiler diets and effects on productive
traits, meat quality, immunological responses and plasma
lipids. Arch. Gefliigelkunde, 76(2): 73-80.

El-Deck K A, El-Sayed M A, El-Badry A A, (2002). Effect of
different levels of ginger powder on performance and carcass
characteristics of broiler chickens. Egyptian Journal of
Animal Production, 39(1), 83-92.

Emmanuel B, Ochefu J (2024). Effect of graded levels of dried
ginger (Zingiber officinale) root meal on the performance and
carcass parameters of growing rabbits. Niger. J. Anim. Sci.,
22(2): 255-261.

Emmanuel B, Ochefu J. (2020). Effect of graded levels of dried
ginger (Zingiber officinale) root meal on the performance
and carcass parameters of growing rabbits. Tropical Animal
Science Journal, 13(1), 1-8. https://doi.org/10.4314/tas;j.
v13il.2

Fathi A, Alizadeh M, Mohammadi M, (2021). Protective effects
of ginger extract on kidney function and histopathological
changes in diabetic rats. Journal of Renal Injury Prevention,
10(2), 1-8. https://doi.org/10.34172/jrip.2021.02

Foku VK, Defang HF, Kana SDA, Amandine M, Fonteh F, Mube
KH, Ndukum J (2019). Effects of graded levels of boiled wild
sunflower (Tithonia diversifolia Hemsl A. Gray) leaf meal
on growth and carcass characteristics of rabbits. J. Anim.
Plant Sci., 41 (2): 6940-6950. https://doi.org/10.35759/
JAnmPI1Sci.v41-2.7

Food and Agriculture Organization (FAO). (2010). The state
of food insecurity in the world 2010: Addressing food
insecurity in protracted crises. Rome: FAO. Retrieved from
https://www.fao.org/publications/sof1/2010/en/

Foshati S, Poursadeghfard M, Heidari Z, Amani R (2023). The
effect of ginger (Zingiber officinale) supplementation on
clinical, biochemical, and anthropometric parameters in
patients with multiple sclerosis: a double-blind randomized
controlled trial. Food Funct., 14(8): 3701-3711. https://

doi.org/lo.1039/D3F000167A
Giannenas I, Bonos E, Filliousis G, Stylianaki I, Kumar P, Lazari

February 2025 | Volume 13 | Issue 2 | Page 325

oo )
Sols Links
OResearchers


https://doi.org/10.1016/j.smallrumres.2020.106249
https://doi.org/10.1016/j.smallrumres.2020.106249
https://doi.org/10.1016/j.sjbs.2021.10.063
https://doi.org/10.1016/j.sjbs.2021.10.063
https://doi.org/10.1016/j.aller.2021.06.002
https://doi.org/10.14202/vetworld.2024.1619-1628
https://doi.org/10.1172/jci.insight.172011
https://doi.org/10.1016/j.jtherbio.2021.103075
https://doi.org/10.1016/j.jtherbio.2021.103075
https://doi.org/10.1016/j.sjbs.2021.11.002
https://doi.org/10.1016/j.sjbs.2021.11.002
https://doi.org/10.1186/s40781-014-0010-5
https://doi.org/10.1016/j.fct.2005.11.015
https://doi.org/10.1093/ps/84.4.634
https://doi.org/10.4314/tasj.v13i1.2 
https://doi.org/10.4314/tasj.v13i1.2 
https://doi.org/10.34172/jrip.2021.02
https://doi.org/10.35759/JAnmPlSci.v41-2.7
https://doi.org/10.35759/JAnmPlSci.v41-2.7
https://www.fao.org/publications/sofi/2010/en/
https://doi.org/10.1039/D3FO00167A
https://doi.org/10.1039/D3FO00167A

OPENaACCESS

Advances in Animal and Veterinary Sciences

D, Christaki E, Florou Paneri (2019). Effect of a Polyherbal
or an Arsenic-Containing Feed Additive on Growth
Performance of Broiler Chickens, Intestinal Microbiota,
Intestinal Morphology, and Lipid Oxidation of Breast and
Thigh Meat. J. Appl. Poult. Res., 28(1):164-175. https://
doi.org/10.3382/japr/pty059

Guindjoumbi J. (2007). The potential of rabbit farming as a
source of income in rural areas of Central Africa. African
Journal of Agricultural Research, 2(6), 290-295.

Hanan A, Afaf A, Tahani A, Hanan S, Dalal A, Rawan A, Haya
A, Aisha A, Fatma D (2022). Effect of Ginger Powder on
Production Performance, Antioxidant Status, Hematological
Parameters, Digestibility, and Plasma Cholesterol Content

in Broiler Chickens. Animals, 12: 901. https://doi.

org/10.3390/ani12070901

Henchion M, Hayes M, Mullen MA, Fenelon M, Twari Brijesh
(2017). Future protein supply and demand: Strategies and
factors influencing a sustainable equilibrium. Foods. 6(7): 53
https://doi.org/10.3390/toods6070053

Herawati D. (2006). The effect of ginger supplementation on
the performance of broiler chickens. Indonesian Journal of
Animal and Veterinary Sciences, 11(1), 27-33.

Herawati D. (2010). The effect of red ginger on the performance
of broiler chickens in a controlled environment. Journal of
Animal Production, 12(1), 45-52.

Ibrahim SAM, Omer HAA, Abedo AA, Ali FAF, Abdel-Magid
SS (2011). Ginger root (Zingiber officinale) as feed additive
in rabbit diets with two levels of protein. Am. Eurasian J.
Agric. Environ. Sci., 10: 906-916.

Joke O, Susan A. (2007). Antiviral, antifungal, antibacterial, and
antioxidative properties of plant extracts: A review. Journal
of Medicinal Plants Research, 1(1), 1-10.

Jourdain (1980). Laviculture en milieux tropical. (Edt) Jourdain
International, Couloumiers, 43-45.

Kalyani W Sarap (2020). Effect of feeding ginger (Zingiber
officinale) powder on broiler performance. Int.J. Chem. Stud.,

8(2):232-236. https://doi.org/10.22271/chemi.2020.

v8.12d.8774

KanaJR, Defang Fulefack H, Teguia A, Takoumbo TBD, Kana Y
Mongo B (2012). Effet activateur de croissance du charbon
de noyaux de Canarium schweinfurthii Engl en substitution
de l'antibiotique dans I'aliment du poulet de chair. Livestock
Res. Rural Dev., 24(8).

Kana SAD, Tindo TRK, Mube KH, Mouchili M, Ebile
DA, Defang HF (2022). Effects of Treatment of Cocoa
Pod Husks with Aqueous Ash Extract of Bean Haulms
on Growth Performance and Haemato-Biochemical
Parameters of Rabbits. Open J. Anim. Sci., 12: 210-225.

https://doi.org/10.4236/0jas.2022.122016

Kehinde AS, MedunaA]J, Bobadoye AO, Obun CO (2010).
Growth performance and nutrient digestibility of cockerel
chicks fed diets containing grade levels of ginger (Zingiber
officinale). Proc. 35th Conf. Nig. Soc. For Anim. Prod. 14-
17th march, Univ. OfIbadan, Nigeria. P 356.

Kehinde B.A,Ojo A A, Olatunji S A.(2011).The impact of animal
protein production on malnutrition in developing countries:
A review. Journal of Animal Science and Technology, 53(3),
123-130. https://doi.org/10.5187/jast.2011.53.3.123

Lufong T A, Guiekep N A ], Niba AT (2024). Effect of Dietary
Ginger (Zingiber officinalis) Powder on GrowthPerformance,
Carcass Characteristics, And Gut Microbiota in Weaned
Rabbits (Oryctolagus cuniculus). East AfricanJournal of

Agriculture and Biotechnology, 7(1), 194-203. https://doi.
org/10.37284/eajab.7.1.1881

Mallikarjuna K, Sahitya C, Sathyavelu PRK, Rajendra W (2008).
Ethanol toxicity: Rehabilitation of hepatic antioxidant
defense system with dietary ginger. Fitoterapie, 79: 174-
178. https://doi.org/10.1016/j.fitote.2007.11.007

Mancini S, Secci G, Preziuso G, Parisi G, Ngoula G (2018).
Ginger (Zingiber officinale Roscoe) powder as dietary
supplementation in rabbit: life performances, carcass
characteristics and meat quality. Ital. J. Anim. Sci., 17(4):

867-872. https://doi.org/10.1080/182805

1X.2018.1427007

Mbognou SN, Miégoué E, Noumbissi M, Fokom WD, Kwayep
NC, Kenne NC, Djoumessi TF, Matho A, Defang FH
(2023). Effect of Two Pepper Powders (Piper nigrum and
Piper guineense) as a Feed Additive in the Ration on Intake
and In Vivo Digestibility in Cavies (Cavia porcellus L.).
J. Appl. Vet. Sci. Technol., 04(2): 100-104. https://doi.
org/10.20473/javest.V4.12.2023.100-104

Moorthy M, Ravi S, Ravikumar M, Viswanathan K, Edwin
S (2009). Ginger, pepper and curry leaf powder as feed
additives in broiler diet. Int. J. Poult. Sci., 8(8) 779-782.

https://doi.org/10.3923/ijps.2009.779.782
Morvaridzadeh MS, Fazelian S, Agah M, Khazdouz M, Rahimlou
F, Agh E, Potter S, Heshmati, Heshmati J (2020). Effect
of ginger (Zingiber officinale) on inflammatory markers:
A systematic review and meta-analysis of randomized

controlled trials. Cytokine. 135(1): 1-10. https://doi.

Org/10.1016/j.Cyt0.2020.155224
Muneendra K, Vinod K, Debashis R, Raju K, Shalini V (2014).
Application of HerbalFeed Additives in Animal Nutrition

- A Review. Int. J. Livestock Res., 4(9). https://doi.

org/10.5455/ij1r.20141205105218

Nasiroleslami M, Torki M (2010). Including essential oils of
fennel (Foeniculum vulgare) and Ginger (Zingiber officinale)
to diet and evaluating performance of laying hens, white
blood cell count and egg quality characteristics. Adw.
Environ. Biol., 4: 341-345.

Ngoula F, Nouboudem SC, Kenfack A, Tadondjou CD, Kana
JR, Kouam JM, Tsafack B, Ngoumtsop VH, Nguemdjo
TM, Akassa H, Ousmane IAD, Kamtchouing P, Marco G,
Tchoumboue J (2014). Effect of Guava (Psidium guajava)
Leaves Essential Oil on Some Reproductive Parameters
in Male Guinea Pig (Cawia porcellus). Biol. Syst. Open
Access.m 3: 125.

Ogbuewu IP, Mbajiorgu CA (2020). Supplementation and
optimization of ginger (Zingiber officinale) rhizome powder
in growing rabbit diets. Indian J. Anim. Res., 54(9): 1120-
1124. https://doi.org/10.18805/ijar.B-1017

Ogbuewu IP, Nwafor M, Okwor A (2010). Effect of dietary
ginger (Zingiber officinale) powder on growth performance,
carcass characteristics, and gut microbiota in weaned rabbits
(Oryctolagus cuniculus). East African Journal of Agriculture
and Biotechnology, 7(1),194-203. https://doi.org/10.37284/
eajab.7.1.1881

Onu PN, Aja PM (2011). Growth performance and
haematological indices of weaned rabbits fed garlic (A/ium
sativum) and ginger (Zingiber officinale) supplemented diets.
nternational Journal of Food, Agriculture and Veterinary
Sciences ISSN: 2277-209X (Online) An Online Int. J.,

Onimisi P A, Abubakar M B, Nwankwo E A. (2005).

February 2025 | Volume 13 | Issue 2 | Page 326

oo .
Sols Links
OResearchers


https://doi.org/10.3382/japr/pfy059
https://doi.org/10.3382/japr/pfy059
https://doi.org/10.3390/ani12070901
https://doi.org/10.3390/ani12070901
https://doi.org/10.3390/foods6070053
https://doi.org/10.22271/chemi.2020.v8.i2d.8774
https://doi.org/10.22271/chemi.2020.v8.i2d.8774
https://doi.org/10.4236/ojas.2022.122016
https://doi.org/10.5187/jast.2011.53.3.123
https://doi.org/10.37284/eajab.7.1.1881 
https://doi.org/10.37284/eajab.7.1.1881 
https://doi.org/10.1016/j.fitote.2007.11.007
https://doi.org/10.1080/1828051X.2018.1427007
https://doi.org/10.1080/1828051X.2018.1427007
https://doi.org/10.20473/javest.V4.I2.2023.100-104
https://doi.org/10.20473/javest.V4.I2.2023.100-104
https://doi.org/10.3923/ijps.2009.779.782
https://doi.org/10.1016/j.cyto.2020.155224
https://doi.org/10.1016/j.cyto.2020.155224
https://doi.org/10.5455/ijlr.20141205105218
https://doi.org/10.5455/ijlr.20141205105218
https://doi.org/10.18805/ijar.B-1017
https://doi.org/10.37284/eajab.7.1.1881
https://doi.org/10.37284/eajab.7.1.1881

OPENaACCESS

Advances in Animal and Veterinary Sciences

Performance of broiler chickens fed diets containing ginger
(Zingiber officinale) and garlic (Allium sativum) supplements.
International Journal of Poultry Science, 4(10), 743-746.
https://doi.org/10.3923/ijps.2005.743.746

Owen O. E, Amakiri A. (2012). Effect of ginger (Zingiber
officinale) extract on sensory properties of broiler chickens.
Nigerian Journal of Animal Production, 39(1), 45-52.
https://doi.org/10.4314/njap.v39i1.6

Pamo E., Momo B M, Ndong A. (2005). Vegetation types in
Central Africa: The shrubby savanna with sporadic forest.
In Diversity and conservation value of Gabon’s savanna and
inselberg vegetation (255-270). https://doi.org/10.1007/
s11258-005-0001-2

Piva A, Rossi G. (1998). The role of the gut microbiota in
maintaining health and preventing disease. Animal Feed
Science and Technology, 70(1-2), 1-16. https://doi.
0rg/10.1016/50377-8401(97)00114-4

Rafiee A, Rahimian Y, Zamani F, Asgarian F (2013): Effect of
use ginger (Zingiber officinale) and thymus (Zhymus vulgaris)
extract on performance and some hematological parameters
on broiler chicks. Sci. Agri., 4(1): 20-25.

Rafiee M, Khosravi M, Khajeh M. (2014). The effect of ginger
(Zingiber officinale) on growth performance and carcass
characteristics of broiler chickens. International Journal of
Poultry Science, 13(6), 347-353. https://doi.org/10.3923/
ijps.2014.347.353

Replace (2004). Replacing Antibiotic in Animal Food.

Rong X, Gang P, Takuya S, Quinglin Y, Yamaha ], Yuhao L
(2009). A 35-day gavage safety assessment of ginger in
rats. Environnemental Science, Medecine. 54(2): 118-123.
https://doi.org/10.1016/j.yrtph.2009.03.002

Saeid JM, Arkan BM, Al-baddy MA (2010). Effect of aqueous
extract of ginger (Zingiber officinale) on blood biochemistry
parameters of broilers. INT. J. Poult. Sci., 9: 944-947.
https://doi.org/10.3923/ijps.2010.944.947

Safa MA, Eltazi (2014). Effect of using ginger powder as
natural feed additive on performance and carcass quality
of broiler chicks. ssiut Vet. Med. J., 60(141). https://doi.
org/10.21608/avm;j.2014.170756

Safa M A, Khosravi M, Mohammadi H, (2014). Effect of ginger
powder supplementation on performance and carcass
characteristics of broiler chickens. Journal of Animal Science
and Technology, 56(1), 1-6. https://doi.org/10.1186/2055-
0391-56-1

Sayed S, Ahmed M, El-Shehawi A, Alkafafy M, Al-Otaibi S, El-
Sawy H, Farouk S, El-Shazl S (2020). Ginger Water Reduces
Body Weight Gain and Improves Energy Expenditure in
Rats. Foods (Basel, Switzerland), 9(1): 38. https://doi.
org/10.3390/f00ds9010038

Sharma I, Gusain D, Dixit VP (1996). Hypolipidemic and
antiatherosclerotic effects of Zingiber officinale in
cholesterol fed rabbits, Phyto. Res., 10: 517-518. Steel,
R.G.D. and Torrie, J.H. (1986): Principles and procedures of
statistics: A Biometrical Approach (2nd ed). McGraw Hill
Book company, Inc., NY, USA. https://doi.org/10.1002/
(SICI)1099-1573(199609)10:6<517::AID-
PTR839>3.3.CO;2-C

Shiere M, Coustiaencen J. (2008). Economic viability of rabbit
production in smallholder systems: A case study from West
Africa. World Rabbit Science, 16(1), 25-32. https://doi.
org/10.4995/wrs.2008.601

Siregar RS, Widiyastuti Y, Siregar MS, Silalahi M (2024).

Ginger as an animal feed additive: an overview. J. Anim.
Plant Sci., 34(1): 31-49. https://doi.org/10.36899/

JAPS.2024.1.0693

Steel RGD, Torri JH (1980). Principles and procedures of
statistics: A Biometrical Approach.2nd ed. McGraw Hill,
Kogakusha Ltd, Tokyo.

Tchiégang C, Mbougueng PD  (2005). Composition
chimique des épices utilisées dans
la préparation du Nahpoh et du Nkui de l'ouest Cameroun.
Tropicultura, 23 (4).

Thomke S, Elwinger K (1998). Growth promotants in feeding
pigs and poultry. I. Growthand feed efficiency responses to
antibiotic growth promotants. Ann. Zootechnie, 47: 85-97.

https://doi.org/10.1051/animres: 19980201
Tiseo KL, Huber M, Gilbert TP, Robinson Van Boeckel TP
(2020). Global Trends in Antimicrobial Use in Food Animals

from 2017 to 2030. Antibiotics. 9(12): 1-14. https://doi.

org/10.3390/antibiotics9120918

Tollba A E. (2003). Effect of ginger and garlic on performance
and carcass characteristics of broiler chickens. Egyptian
Poultry Science Journal, 23(2), 435-450.

Valiollahi MR, Rahimian Y, Miri Y Rafiee A (2013): Effect
use ginger (Zingiber officinale), black pepper (Piper nigrum
L) powders on performance, some blood parameters and
antibody titer against new castle vaccine on broiler chicks.
Sch.J. Agric. Sci., 3(12): 535-540.

Valiollahi A, Khosravi M, Mohammadi H, (2014). Effects of
ginger root powder and its essential oil on performance
and carcass characteristics of broiler chickens. International
Journal of Poultry Science, 13(6), 347-353. https://doi.
org/10.3923/ijps.2014.347.353

Veisi H, Khosravi M, Fadaei R, (2022). The nephroprotective
effects of ginger in a rat model of chronic kidney disease:
Histopathological and biochemical assessment. International
Journal of Nephrology and Renovascular Disease, 15, 123-
130. https://doi.org/10.2147/IJNRD.S345678

Wafaa BZ, Khadiga AA, Bakheit MD, Ahmed GM (2012).
The effect of ginger root powder (Zingiber officinale)
supplementation on broiler chicks performance, blood and
serum constituents. Online J. Anim. Feed Res., 1(6): 457-
460.

Wenk HH, Winkler MDC, Wolfram S (2003). One century
of  aryne chemistry. https://doi.org/10.1002/
chin.200318233

Windisch W, Schedle K, Plitzner C, Kroismayr A (2011). Use of
phytogenic products as feed additives for swine and poultry.
J. Anim. Sci., 86: E140-E148. https://doi.org/10.2527/
jas.2007-0459

Xianglu R, Gang P, Takuya S, Quinglin Y, Johji Y, Yuhao L (2009).
A 35-day gavage safety assessment of ginger in rats. Natl.
Libr. Med., 54(2): 118-123. https://doi.org/10.1016/].
yrtph.2009.03.002

Yang Liao, Zheng Chen, Yingkui Yang, Di Shen, Shatuo Chai, Yan
Ma, Rili Ge, Xun Wang, Shuxiang Wang, Shujie Liu (2023).
Antibiotic intervention exacerbated oxidative stress and
inflammatory responses in SD rats under hypobaric hypoxia
exposure. Free Radic. Biol. Med., 209(1): 70-83 https://
doi.org/10.1016/j.freeradbiomed.2023.10.002

Zeweill HS, Abd El-Rahman MHA, Dosoky WM, Salma H,
Abu H, Abdulhamid ABA (2016). Effects of ginger and

bee propolis on the performance, carcass characteristics

February 2025 | Volume 13 | Issue 2 | Page 327

oo )
Sols Links
OResearchers


https://doi.org/10.3923/ijps.2005.743.746
https://doi.org/10.4314/njap.v39i1.6
https://doi.org/10.1007/s11258-005-0001-2
https://doi.org/10.1007/s11258-005-0001-2
https://doi.org/10.1016/S0377-8401(97)00114-4
https://doi.org/10.1016/S0377-8401(97)00114-4
https://doi.org/10.3923/ijps.2014.347.353
https://doi.org/10.3923/ijps.2014.347.353
https://doi.org/10.1016/j.yrtph.2009.03.002
https://doi.org/10.3923/ijps.2010.944.947
https://doi.org/10.21608/avmj.2014.170756
https://doi.org/10.21608/avmj.2014.170756
https://doi.org/10.1186/2055-0391-56-1 
https://doi.org/10.1186/2055-0391-56-1 
https://doi.org/10.3390/foods9010038
https://doi.org/10.3390/foods9010038
https://doi.org/10.1002/(SICI)1099-1573(199609)10:6%3C517::AID-PTR839%3E3.3.CO;2-C
https://doi.org/10.1002/(SICI)1099-1573(199609)10:6%3C517::AID-PTR839%3E3.3.CO;2-C
https://doi.org/10.1002/(SICI)1099-1573(199609)10:6%3C517::AID-PTR839%3E3.3.CO;2-C
https://doi.org/10.4995/wrs.2008.601
https://doi.org/10.4995/wrs.2008.601
https://doi.org/10.36899/JAPS.2024.1.0693
https://doi.org/10.36899/JAPS.2024.1.0693
https://doi.org/10.1051/animres:19980201
https://doi.org/10.3390/antibiotics9120918
https://doi.org/10.3390/antibiotics9120918
https://doi.org/10.2147/IJNRD.S345678
https://doi.org/10.1002/chin.200318233
https://doi.org/10.1002/chin.200318233
https://doi.org/10.2527/jas.2007-0459
https://doi.org/10.2527/jas.2007-0459
https://doi.org/10.1016/j.yrtph.2009.03.002
https://doi.org/10.1016/j.yrtph.2009.03.002
https://doi.org/10.1016/j.freeradbiomed.2023.10.002
https://doi.org/10.1016/j.freeradbiomed.2023.10.002

OPEN aACCESS

Advances in Animal and Veterinary Sciences

and blood constituents of growing japanese quail. Egypt.
Poult. Sci. J., 36(I): 143-159. https://doi.org/10.21608/
epsj.2016.33238

Zhao Y, Zhang Q, Liu D. (2020). Ginger and its bioactive
compounds: A review of their anti-inflammatory and
antioxidant properties and their potential role in weight

management. Nutrients, 12(6), 1658. https://doi.
0rg/10.3390/nul12061658

Zomrawi WB, Abdel Atti KAA, Dousa BM, Mahala AG
(2012). The effect of ginger root powder (Zinger officinale)
supplementation on broiler chicks’ performance, blood and
serum constituents. Online J. Anim. Feed Res., 6: 457-460.

February 2025 | Volume 13 | Issue 2 | Page 328

oo )
Sols Links
OResearchers


https://doi.org/10.21608/epsj.2016.33238
https://doi.org/10.21608/epsj.2016.33238
https://doi.org/10.3390/nu12061658
https://doi.org/10.3390/nu12061658

