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Abstract

Background: Recently, attention has been paid to using plants with medicinal efficacy as alternates to antibiotics and
growth promoters. Garlic is a traditional plant used as a spice and herb in broilers.

Aim: To investigate the effect of garlic powder on broiler performance, carcass characteristics, blood hematology, and
biochemistry.

Method: A total of 240 1-day-old broiler chicks (Cobb500) were purchased from a local hatchery and randomly
distributed into four dietary treatments. Each treatment comprised 5 replicates with 12 chicks each. Garlic powder
(Allium sativum) was supplemented as follows: 0.0%, 0.1%, 0.2%, and 0.3%. The diets were formulated to be
approximately isocaloric and cover all nutrient requirements for broilers throughout two stages of growth periods:
starter diets (1-21 days) and finisher diets (22-42 days). At the end of the experiment, one bird was chosen from each
replicate to measure the carcass characteristics and blood was collected.

Results: The findings showed that birds fed a diet supplemented by 0.3% garlic powder was significantly (»p < 0.05)
better in terms of body weight, body weight gain, and feed conversion ratio compared to those birds fed 0%, 0.1%,
or 0.2% garlic powder. In addition, feeding 0.1% or 0.2% garlic powder significantly increased (p < 0.05) packed cell
volume, total white blood cells, neutrophil, eosinophil, monocyte, and lymphocyte compared to the control group.
Furthermore, garlic supplementation led to a decrease in alanine aminotransferase, total cholesterol, triglycerides, and
low density lipoprotein compared to the control. At the same time, high density lipoprotein was significantly increased
(p <0.05) by garlic supplementation.

Conclusion: It can be concluded that the supplementation of 0.3% garlic powder as a growth promoter leads to reducing the cost
of production through improving growth performance and enhancing birds’ health.
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Introduction 2017; Abo Ghanima et al., 2019; El-Hack et al., 2020;
El-Moneim et al., 2020; Abou-Kassem et al., 2021).

Garlic supplementation has also been observed to
contribute as a growth promoter and an immunological
enhancer due to its biological capabilities, which include
hepatoprotective, antioxidant, and antimicrobial actions
(Karangiya et al., 2016; Sangilimadan ef al., 2019).

Consumer demand for food that is believed to be fresh,
wholesome, and free of hormones, antibiotics, dangerous
chemicals, and produced in an environmentally friendly
manner has risen in recent years. Furthermore, due to
the residual effects of antibiotics as a growth promoter, a

Poultry is an important source of animal protein, as it is
considered an essential and effective sector in meeting
the nutritional needs. The poultry industry has grown
greatly in recent years and the poultry productivity has
improved dramatically with high efficiency as a result
of the advances and major efforts in applied research
in several fields of science relevant to such industry.
In recent years, plants with medicinal efficacy have
been studied as alternatives to antibiotics and growth
promoters (Kareem et al., 2018; Hameed, 2021).

Recently, scientific articles have focused on employing
natural feed supplements, such as organic acids and
probiotics, to improve the gut health and intestinal
microbiota of freshly hatched chicks (Gadde et al.,

variety of feed additives have been utilized as an alternative
to enhance the performance of birds. Phytogenic feed
additives are plant-derived supplements used in animal
nutrition to increase performance (Windisch et al., 2008).
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Garlic is one of the most traditional plants widely used as a
spice and herb worldwide and it has been used for several
purposes, including anti-atherosclerosis, antimicrobial,
hypolipidemic, antithrombosis, antihypertension,
antidiabetes, etc. (Mansoub, 2011). Garlic has a number
of active ingredients, including ajoene, s-allyl cysteine,
diallyl sulfide, and allicin (Rahmatnejad et al, 2009).
Garlic, as a natural feed supplement, has been shown to
enhance broiler performance and decrease mortality rate
(Makwana ef al., 2015; Karangiya et al., 2016; Puvaca et
al., 2019).

Garlic is classified as a wonder pharmaceutical in
medicine because of its numerous health benefits. Garlic
contains at least 33% of sulfur-containing substances,
as well as a variety of enzymes, amino acids, and
minerals. Garlic has been used as a significant feed
supplement to enhance the growth performance and
other biochemical characteristics of broiler chickens
(Aarti and Khusro, 2020).

In general, results from previous studies of garlic and
its derivatives in poultry showed increases in growth
performance, hematological profile, product quality,
immunological response, and antibacterial capabilities.
Garlic, therefore, has a promising potential in both
organic and traditional poultry processing (Singh et
al., 2020). Consequently, the current feeding trial was
conducted to investigate the effect of garlic powder
on broiler performance, carcass characteristics, blood
hematology, and biochemistry.

Materials and Methods

Birds and experimental diets

The current feeding trial was conducted at the Poultry
Research Center, Faculty of Agriculture, Sebha University,
Libya. The experiment was carried out at the broiler
production unit. The garlic utilized in this study was
purchased in raw form from a local market. It was then
sliced into smaller pieces and allowed to dry in the sun.
Fine grinding was used to dry the needed amount of garlic.
During the experiment, the in-house mean temperature
ranged from 18.3°C to 32.8°C, with a relative humidity
of 26%-81%. The research was conducted after
approval by the Faculty of Agriculture for use of chicks
and experimental methodologies.

A total of 240 1-day-old broiler chicks (Cobb500) were
purchased from a local hatchery and distributed into
four dietary groups at random. Each group was then
split into 5 replicates with 12 birds in each group. Garlic
powder was supplemented as follows: 0.0%, 0.1%,
0.2%, and 0.3%. The chicks were raised in ground
pens (1.5 x 1.5 meters) with wood shavings mulch. The
feeding program was separated into starter and finisher
for 21 and 42 days, respectively (Table 1). According to
the National Research Council (NRC, 1994), all mixes
were formulated to meet the nutritional requirements.
The feed and water were provided ad libitum. Vaccines
against the prevalent infectious diseases were provided
to all chicks. The body weight was weighed individually
and feed consumption was documented weekly for

each replicate. Body weight gain (BWG) and feed
conversion ratio (FCR) were estimated accordingly.
Blood samples

At the end of the experiment, blood samples were
taken from five birds from each treatment (one bird
per replicate). A sterile injector was used to draw
blood samples from the wing vein. Then, samples were
transferred into either vacuum or K3 EDTA vacuum
tube. All samples were centrifuged at 3,000 g for 15
minutes and the plasma was decanted into vials and
kept at —20°C until analysis (Alshelmani et al., 2017;
Abdulla et al., 2019).

Measurement of blood hematology

An automatic blood analyzer (BC 3,200, Nanshan,
Shenzhen 518,057, P.R. China) was used to determine
the concentrations of white blood cells (WBC), red
blood cells (RBC), packed cell volume (PCV), and
lymphocytes in whole blood samples.

Measurement of blood biochemistry

The concentrations of total protein, albumin, globulin,
glucose, and cholesterol in serum samples were
determined by an automatic biochemical analyzer
(Spectrophotometer V 1.0; Revision for Alpha-1,101,
1,102, 1,502; Laxco Inc.).

Slaughter characteristics

Five birds from each treatment were randomly chosen
at the end of the feeding trial (42 days of age). The birds
were fasted overnight and the pre-slaughter weights
were recorded. They were slaughtered by halal neck
cut (Alshelmani et al., 2016).

Statistical analysis

All data were subjected to statistical analysis using the
general linear model procedure of statistical analysis
system (SAS, 2003). Data were analyzed using one-
way ANOVA and the experimental design was based
on a completely randomized design. Tukey’s test was
carried out to compare the means of treatment at a 5%
probability (p < 0.05). The statistical model used for
the feeding trial was ¥, = pu + T, + E_, where ¥, =
observation; x4 = population mean; 7, = he effect of diet
(garlic powder); and E,= experimental error.

Ethical approval

The feeding trial was approved by the Department of
Animal Production, Faculty of Agriculture, Sebha
University, Libya. All animal welfare protocols were
followed.

Results

Figure 1 shows the effect of garlic supplementation on
broiler performance. The findings show that the birds
provided food supplemented with 0.3% garlic powder
significantly (p < 0.05) improved in terms of live body
weight, BWG, and FCR compared to those groups fed
diets supplemented with 0%, 0.1%, and 0.2% garlic
powder. In terms of feed consumption, there were no
significant changes across the dietary treatments.

Figure 2 shows the effect of garlic supplementation on
dressing percentage. The findings showed no significant


http://www.openveterinaryjournal.com

http.://www.openveterinaryjournal.com
M. A. Kairalla et al. Open Veterinary Journal, (2022), Vol. 12(5): 595-601

Table 1. Ingredients and chemical composition of broiler diets (% as fed).

Ingredients (kg) Starter 1-21 days Grower 21-42 days
Yellow corn 553.00 601.00
Soybean meal 44% 310.00 262.00
Corn gluten meal 80.00 80.00
Dicalcium phosphate 15.00 15.00
Lime stone 13.00 13.00
Salt (NaCl) 3.5 3.5
Veg. oil 20.00 20.00
L-lysine 0.92 0.20
DL-Methionine 1.58 2.30
Vitamin and mineral premix® 3.00 3.00
Total 1,000 1,000
Calculated analysis
Crude protein (%) 23.46 21.3
ME (kcal/ kg) 3149 3285
Cc/p 134 154
Fat 5.8 6.4
Crude fiber (%) 2.44 2.63
Calcium (%) 1.02 0.98
Phosphorus 0.50 0.50
Methionine (%) 0.45 0.43
Lysine (%) 1.19 1.07

“Premix each kg contains Vit A = §,25,000 IU; Vit D3 = 1,20,000 IU; Vit K = 100 mg; riboflavin = 500 mg; thiamine =
80 mg; pyridoxine = 160 mg; Vit E = 800 mg; cyanocobalamine = 100 mcg; niacin = 1,200 mg; calcium pantothenate
= 80 mg; manganese sulfate = 25 g; ferrous sulfate = 10 g; copper sulfate = 500 mg; zinc oxide = § g; potassium iodide
=100 mg; and coccidiostat = 60 g.

80% Garlic B0.1% Garlic B0.2% Garlic &0.3% Garlic

Unit in Kilogram
[Re]

Live body weight  Body weight gain  Feed consumption

Fig. 1. Effect of garlic supplementation on broiler performance. a, b, and ¢ = mean = SE. Means with different
letters in the same cluster are significantly different (p < 0.05).
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Fig. 2. Effect of garlic supplementation on dressing percentage. NS: Nonsignificant.

effect (p > 0.05) on dress percentage among the dietary
treatments.

The effect of garlic supplementation on hematological
parameters is shown in Table 2. The results show that
feeding diets supplemented with 0.1% and 0.2% garlic
powder had significantly higher PCV (p < 0.05) than
the control group. In addition, as compared to the
control group, the broilers fed a diet supplemented with
garlic powder exhibited a significant increase (p <0.05)
in total WBC, neutrophil, eosinophil, monocyte, and
lymphocyte.

Table 3 shows the effect of garlic supplementation on
biochemical parameters. The findings show that feeding
diets supplemented with garlic powderled to asignificant
decrease (p < 0.05) in alanine aminotransferase
(ALT), total cholesterol, triglycerides, and low density
lipoprotein (LDL) compared to the control group. On
the contrary, the group of birds fed a diet supplemented
with garlic powder exhibited a significant increase (p
< 0.05) in high density lipoprotein (HDL) compared to
the control group.

Discussion

The findings are in line with Makwana et al. (2015),
Makwana et al. (2019), Chitra (2020), and Hayat
et al. (2022), who found that supplementing garlic
powder to the basal diet of broilers improved growth
performance. The improvement in broiler performance
could be attributed to the antimicrobial and antioxidant
properties of garlic (Chitra, 2020). Therefore, garlic
was considered to be one of the significant alternatives
to antibiotics as growth promoters in monogastric
(Chitra, 2020). It is reported by Taufik and Maruddin
(2019), Chitra (2020) that birds fed a diet supplemented
with garlic powder improved villus height and goblet
cells in the small intestines. Consequently, there was
an efficient increase in nutrient absorption. Similar
findings were reported by Kirubakaran et al. (2016)

and Sheoran et al. (2017), who claimed that birds fed a
diet supplemented with garlic improved BWG. Taufik
and Maruddin (2019) mentioned that garlic contains
active compounds capable of substituting the role of
synthetic antibiotics used in poultry production. Thus,
it positively reflects on their growth performance.

The findings are in agreement with Javandel et al.
(2008), Amouzmehr et al. (2012), and Kharde and
Soujanya (2014), who claimed that there was no
significant effect on carcass characteristics for broiler
chickens fed a diet supplemented with garlic. Similar
results were reported by Taufik and Maruddin (2019),
who reported no significant differences among dietary
treatments supplemented with garlic in terms of carcass
characteristics (Fig. 2).

The findings in Table 2 are consistent with those of
Fadlalla et al. (2010), who reported that total WBC was
higher in a group of birds fed a diet supplemented with
garlic compared to the control group. Similar results
were found by Hanieh ef al. (2010), who observed
that garlic supplementation led to an increase in WBC,
lymphocytes, and immunoglobulin G in broilers. PCV
is involved in the transport of oxygen and absorbed
nutrients. Increased PCV shows better transportation and
thus prevents anemia. In addition, PCV and hemoglobin
were positively correlated with the nutritional status of
the animals (Olumide and Odunowo, 2019). As shown
in Table 3, the findings are consistent with Borgohain et
al. (2019), who mentioned that garlic supplementation
to commercial broiler diets led to a decrease in serum
cholesterol, triglycerides, and fat deposition. Studies
conducted by Prasad et al. (2009), Issa and Omar
(2012) documented that a diet supplemented with garlic
powder significantly decreased total cholesterol, LDL,
and triglycerides, whereas HDL levels were increased
in broilers. This could be attributed to the mechanisms
of hypocholesterolemic and hypolipidemic action of
garlic, which leads to a decrease in hepatic activities of
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Table 2. Effect of garlic supplementation on hematological parameters.

Garlic level

Parameters p-value
0% 0.1% 0.2% 0.3%
Hemoglobin (g/dl) 8.60 +0.32 9.12+0.31 9.50+0.39 8.74 +0.38 NS
PCV (%) 20.54*+0.63 23.60°+0.75 23.72% £1.24 22.20%° +0.68 *
Total RBC (million/ mm?) 2.10 £ 0.05 2.11£0.05 2.09 +0.06 2.02 +0.05 NS
Total WBC (million/ mm?) 70.12° + 1.82 71.52% £ 1.93 84.69°+2.18 84.11°+ 1.46 ok
Neutrophil (million/ mm?®) 4.15*+0.14 4.31*+0.13 4.51% +0.11 4.68°+0.11 <
Eosinophil (million/ mm?) 0.51*+0.07 0.62+ 0.06 0.75°+ 0.09 0.88°+ 0.09 -
Monocyte (million/ mm?) 0.90*+ 0.03 0.98° + 0.03 1.07°+ 0.06 1.11°+0.03 o
Lymphocyte (million/mm? 63.19*+ 1.78 65.26" £ 1.65 69.58°+ 1.00 70.89¢ £ 0.97 o
*>¢Mean + SE. Means with different superscripts in the same row are significantly different (p < 0.05).
Table 3. Effect of garlic supplementation on biochemical parameters.
Garlic level
Parameters p-value
0% 0.1% 0.2% 0.3%
Serum glucose (mmol/l 247.20 £8.62 242.00 +6.82 246.00 = 1.09 24320 +£2.78 NS
ALT (U/ml) 2529+ 0.74 25.02% + 0.39 22.27°+0.55 2432+ (.31 *
Total cholesterol (mg/dl) 164.01°+2.66 145.48° + 6.65 109.89¢+2.25 108.48+2.23 oK
Triglycerides (mg/dl) 102.74*+2.91 80.84°+£2.18 52.74¢+£2.76 49.43¢+3.11 ok
HDL (mg/dl) 46.42* +3.99 56.47* + 10.36 81.02¢+3.57 82.13°+ 3.46 oK
LDL (mg/dl) 95.85* +4.88 60.59° + 7.59 17.27° £ 3.85 15.21°+ 4.31 oK

abe Mean = SE. Means with different superscripts in the same row are significantly different (p < 0.05).

cholesterogenic and lipogenic enzymes, such as malic
enzyme, fatty acid synthase, and glucose-6-phosphate
dehydrogenase.

Conclusion

In conclusion, a diet supplemented with 0.3% garlic
powder improved broiler performance. In addition,
the supplementation led to an increase in monocyte,
lymphocyte, and HDL, and a decrease in LDL levels,
which can be reflected on the health status of the birds.
It can be concluded that supplementation of 0.3% garlic
powder as a growth promoter leads to reducing the cost of
production through improving growth performance and
enhancing birds’ health.
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