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Effects of Garlic extract nutrition on the Performance and Immunity of Broilers
Eman R. Hassan ', Nagwa S. Rabie', Kh. M. Elbayoumi' and Mona S. Zaki’
1Department of Poultry Diseases, National Research Centre, Dokki, Giza, Egypt

* Hydrobiology Departments, National Research Centre, Dokki, Giza, Egypt
drmonazaki@yahoo.com

Abstract: In new poultry production prebiotics medication are widely used due to their positive impact on poultry
performance, one of this prebiotics that found to have many beneficial effects is Garlic extract. Garlic by products
has outstanding beneficial effects among all medicinal plant, as it show antibacterial, antiviral, antifungal and
antiprotozoal properties. Moreover, it boosts the immune system, improves the body weight gain, heighten the
digestibility of ingredients, decrease the bad cholesterol, and also augment the meat quality parameters. The present
review was carried out to evaluate the effect of supplementation of garlic, ginger and their combination in the diets
of broiler chickens and assessment in terms of feed intake, growth performance and economics of feeding. Garlic
(Allium sativum) is well known for its antimicrobial activity and the poultry farmers in Namakkal (Tamilnadu) use
it in feed to combat infections. However there are limited reports on the efficacy of garlic against poultry pathogens.
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Introduction

Poultry nutrition found to present about 80% of
total cost of production [1]. Feed additives are a group
of nutrient and non-nutrient compounds which helps in
improving the efficiency of feed utilization and thus
reducing the high cost of feed. In the past, antibiotics
were the most routinely used feed additives. However,
nowadays use of antibiotics is not only limited but
their use in livestock and poultry industry also have
been banned in many countries due to the reasons like
alteration of natural gut microbiota together with rise
of drug resistance in bacteria that results I hazard
human health. As a result, to replace them without
adversely affecting the performance of birds, natural
growth promoters such as prebiotics, probiotics,
synbiotics, enzymes, plant extracts, etc., are used
nowadays in poultry nutrition [2].

Garlic, a member of the Allium family
(Liliaceae), has been used traditionally for ages to treat
a wide array of diseases, namely, respiratory
infections, ulcers, diarrthoea and skin infections [2]
reported garlic as a plant with antibiotic, anticancer,
antioxidant, immunomodulatory, anti-inflammatory,
hypoglycaemic and cardiovascular- protecting effect.
Garlic extract and/or garlic components were able to
prevent chemically induced tumours or acute toxic
effects of chemicals. The chemo-preventive potential
of garlic has been attributed to the presence of several
bioactive organosulfur compounds. These compounds
might act as antioxidants [2]. The antioxidative stress
properties of garlic might result from the contributions
of its sulfur component in different steps and not
necessarily from the contribution of only one of them

[4]. Garlic also has been shown to have strong
antimicrobial action [5], moreover Allicin and its
derivatives have been shown to be a larvicidal and
bacteriostatic, active against both Gram positive or
Gram negative organisms as well as fungi such as
Candida albicans and viruses including influenza
viruses [5].

Recently it was found that garlic extracts
contains wide range of useful active ingredients that
when extracted in right way will results in many useful
properties include improving immune response
together with reduced-expanding range of pathogenic
micro-organisms in the digestive tract, which resulted
in the rapid growth of poultry, efficient digestion,
increased immunity and health of poultry (6), This will
help in limitations of antibiotic uses as it was found
that use of antibiotics as growth promoters faces
serious objections. There is justified concern about the
adverse consequences that may result in their
application, including the development of resistant
microbes and their potential adverse effects on human
health [7].

Review
The poultry gastrointestinal tract

The gastrointestinal tract of chickens is complex
due to the bird's large energy requirements [4]. The
chicken GIT includes the crop, gizzard, duodenum,
ileum, and cecum, which are microbiologically
abundant with over 900 documented bacterial species
[5]. Included in the upper segment of the GIT, is the
crop, which is used for fermentation, hydrolysis of
starch to sugar, food storage, and as an acid barrier
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with a pH of ~4.5. The gizzard grinds food particles in
a highly acidic environment (pH 2.6) [8]. While the
mean retention time throughout the GIT is ~6 h, feed
can remain in the crop and gizzard for as little as 8 and
50 min, respectively [9]. The crop contains numerous
anaerobic bacteria attached to the epithelium,
including Lactobacillus, and they produce SCFA's and
lactic acid [10]. The continuous layer of Lactobacillus,
enterococci, coliforms, and yeast promote digestion of
most carbohydrates, with the remainder digested in the
ceca after passage through the lower GIT [9].

Prebiotic studies have focused largely on
oligosaccharides such as manna oligosaccharides
(MOS), galactooligosaccharides (GOS),
fructooligosaccharides (FOS) including inulin and
garlic extract [11]. Oligosaccharides are polymer
chains with 3 to 10 of simple sugars Oligosaccharides
and fiber have been combined and amended with feed
products to create commercially viable sources of
prebiotics in the poultry industry with a range of
positive impacts on poultry performance, while
supplementation of garlic extract improves the
performance of broilers when added at the rate of 1%
of broiler ration and can be a viable alternative to
antibiotic growth promoter in the feeding of broiler
chicken.

Main Organosulfur Compounds Purified from
Garlic Preparations

Garlic compounds can be divided in several
groups or families of compounds. Among these
families, we find y-glutamyl cysteine derivatives, the
primary precursor components of the alliin and allyl
methyl cysteine (methiin) compound families [6], that
produce, by enzymatic action of alliinase (alliinlyase,
EC: 4.4.1.4), the diallylthiosulfinate (Allicin) and allyl
methyl thiosulfinate (AM) compound families [12],
which are precursors of several organosulfur
compound families (i.e., the ajoene and dithiin
families) [17]. Additionally, garlic preparations
contain nonorgansulfured compounds, such as
tetrahydro-beta-carbolines [13], fructans, and glucose-
linked p-D-fructofuranosyl [21], identified in AGE
preparations [15].
Immunomodulation and
Effects of Garlic Compounds

The wide variety of effects that has been reported
of garlic preparations and extracts with beneficial and
useful properties may be due to their numerous
compounds (organosulfur and others) contained in
different concentrations, which is being a challenge to
separate and identify compounds with potential
beneficial properties on the human immune and
cardiovascular systems [7]. A comprehensive
classification of the different compound derived from
garlic, as well as their biological effects reported, is
actually in preparation and will be published

Anti-Inflammatory

elsewhere. The presence and potency of garlic
compounds vary with respect to mode of garlic
preparation and extraction. Additionally, the
proportion of these compounds is poorly controlled
with the methods used to generate different garlic
preparations, the main problem being reproducibility
and validation of the real effects observed [14].

Moreover it was found that
Fructooligosaccharides (FOS) are fructans that are
naturally present in garlic. Chandrashekar et al.
isolated fructans present in AGE: high molecular
weight (>3.5kDa; HF) and low molecular weight
(<3kDa; LF), which were assessed in an
immunostimulatory mouse model. Both HF and LF
displayed mitogenic activity and activation of
macrophages including phagocytosis. These activities
were comparable with those of known polysaccharide
immunomodulators, such as zymosan and mannan
[18]. Additionally, similar results have been obtained
with immunoproteins QR-1, QR-2, and QR-3, present
in garlic and identified as lectins or agglutinins [9]
were previously described as ASA II and ASA 1[19],
and their mitogenic and comitogenic properties were
confirmed as comparable with potent mitogeniclectins
ConA and PHA. On the other hand, it is well known
that fructans selectively stimulate some beneficial
bacteria in colon, modulating different immune
responses [21].

Recently  the effects of allim in
lipopolysaccharide-  (LPS-)  stimulated 3T3-L1
adipocytes was examined by [22]. Incubation of cells
for 24 h with 100 umol/L alliin prior to LPS (100
ng/mL) stimulation for 1 h prevented an increase in
the expression of proinflammatory genes IL-6, MCP-
1, and Egr-1 and in the protein levels of IL-6 and
MCP-1. Interestingly, the phosphorylation of ERK1/2,
which is involved in LPS-induced inflammation in
adipocytes, decreased following alliin treatment.
Furthermore, gene expression profile by microarray
evidences an upregulation of genes involved in
immune response and downregulation of genes related
with cancer. Indeed SAC, caffeic acid (CA), uracil,
diallyltrisulfide (DATS, as known as Allitridin),
diallylsulfide (DAS), and other garlicderived
compounds can inhibit transcription factor NF-xB, a
master regulator, inhibiting the transcription of several
cytokine genes involved in proinflammatory
responses, such as TNF-a, interleukin-1beta (IL-1p),
IL-6, MCP-1, and IL12(p70) [23].

Role of Garlic Compounds in Inflammatory
Disorders

Numerous research works have shown the
immunomodulatory and immunotherapeutic potentials
of AGE as a whole, including free radical-mediated
anti-inflammatory, anticancer, and antiangiogenic
effects, as well as improving hyperglycemia and
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dyslipidemia, cardiovascular diseases, infectious
diseases, autoimmune diseases, and allergy, which
have been shown in both animal models and cell lines
[23 and 24]. It is known that the aqueous garlic extract
exerts antioxidant action by scavenging reactive
oxygen species (ROS) and enhancing cellular
antioxidant enzymes such as superoxide dismutase,
catalase, and glutathione peroxidase. In addition,
garlic represents an important source of antioxidants
due to phytochemicals such as DAS and SAMC [25].

Conclusion

It can be concluded that garlic added into diets
for broiler chickens had limited positive effect on
broiler production parameters. In regard to most of the
parameters, the effect of 1.5% of garlic added into diet
was greater than the dose of 3%, which confirmed the
conclusions of several authors that it is not necessary
to add larger amounts of additives than 3% since the
opposite effect can occur primarily through the
depression and other negative effects. Garlic exhibited
positive effect on carcass yield “ready to roast” and
“ready to grill” and share of white meat in carcasses,
which was confirmed through statistical significance
(P <0.05). The reduction of abdominal fat in carcass
of broiler chickens fed garlic in their diets is evident
and statistically significant, which is consistent with
researches of other authors. The negative effect of
garlic was exhibited as increase of liver and heart
mass, but this did not results in increase of mortality in
chickens which was at the minimum level in all groups
of chickens.

References

1.  Mengesha M. (2012): The Issue of Feed-Food
Competition and Chicken Production for the
Demands of Foods of Animal Origin. Asian
Journal of Poultry Science. Volume 6 (2): 31-43.

2. Salman H., Bergman M., Bessler H., Punsky I.,
Djaldetti M. Effect of a garlic derivative (alliin)
on peripheral blood cell immune responses.
International Journal of Immunopharmacology.
1999;21(9):589-597. doi: 10.1016/s0192-
0561(99)00038-7.

3. Reinhart K. M., Talati R., White C. M., Coleman
C. I. The impact of garlic on lipid parameters: a
systematic review and meta-analysis. Nutrition
Research  Reviews. 2009;22(1):39—-48. doi:
10.1017/s0954422409350003.

4. Eilat-Adar S., Sinai T., Yosefy C., Henkin Y.
Nutritional recommendations for cardiovascular
disease prevention. Nutrients.2013;5(9):3646—
3683. doi: 10.3390/nu5093646.

5. Khatua T. N., Adela R., Banerjee S. K. Garlic
and cardioprotection: insights into the molecular
mechanisms. Canadian Journal of Physiology

10.

11.

12.

13.

14.

and  Pharmacology.2013;91(6):448—-458. doi:
10.1139/cjpp-2012-0315.

Fridman S., Sinai T., Zilberg D. Efficacy of
garlic based treatments against monogenean
parasites infecting the guppy (Poeciliareticulata
(Peters)) Veterinary Parasitology. 2014;203(1-
2):51-58. doi: 10.1016/j.vetpar.2014.02.002. 6.
Amagase H., Petesch B. L., Matsuura H., Kasuga
S., Ttakura Y. Intake of garlic and its bioactive
components. Journal of Nutrition. 2001;131
(supplement 3):955s—962s.

Sivam G. P. Protection against Helicobacter
pylori and other bacterial infections by garlic.
Journal of Nutrition.2001;131(3):1106s—1108s.
Lawson L. D., Gardner C. D. Composition,
stability, and bioavailability of garlic products
used in a clinical trial. Journal of Agricultural
and Food Chemistry.2005;53(16):6254-6261.
doi: 10.1021/5f050536.

Sivam G. P., Lampe J. W., Ulness B., Swanzy S.
R., Potter J. D. Helicobacter pylori—in vitro
susceptibility to garlic (4llium sativum) extract.
Nutrition and Cancer.1997;27(2):118-121. doi:
10.1080/01635589709514512.

Jonkers D., Sluimer J., Stobberingh E. Effect of
garlic on vancomycin-resistant enterococci.
Antimicrobial ~ Agents and  Chemotherapy.
1999;43(12): p. 3045.

Gharavi M. J., Nobakht M., Khademvatan S.,
Fani F., Bakhshayesh M., Roozbehani M. The
effect of aqueous garlic extract on interleukin-12

and 10 levels in Leishmania  major
(MRHO/IR/75/ER)  infected = macrophages.
Iranian Journal of  Public Health.

2011;40(4):105-111.

Gharavi M., Nobakht M., Khademvatan S.,
Bandani E., Bakhshayesh M., Roozbehani M.
The effect of garlic extract on expression of INFy
and inos genes in macrophages infected with
Leishmaniamajor. Iranian Journal of
Parasitology. 2011;6(3):74-81.

Gorinstein S., Leontowicz M., Leontowicz H., et
al. Supplementation of garlic lowers lipids and
increases antioxidant capacity in plasma of rats.
Nutrition Research.2006;26(7):362-368. doi:
10.1016/j.nutres.2006.06.008.

Sharma A. K., Munajjam A., Vaishnav B., et al.
Involvement of adenosine and standardization of
aqueous extract of garlic (4/lium sativum Linn.)
on cardioprotective and cardiodepressant
properties in ischemic preconditioning and
myocardial ischemia-reperfusion induced cardiac
injury. Journal of Biomedical Research.
2012;26(1):24-36. doi: 10.1016/s1674-
8301(12)60004-9.



Report and Opinion 2019;11(8)

http://www.sciencepub.net/report @

15.

16.

17.

18.

19.

20.

Durak 1., Kavutcu M., Aytag B., et al. Effects of
garlic extract consumption on blood lipid and
oxidant/antioxidant parameters in humans with
high blood cholesterol. Journal of Nutritional
Biochemistry. 2004;15(6):373-377. doi:
10.1016/.jnutbio.2004.01.005.

Yoshida H., Katsuzaki H., Ohta R., et al.
Antimicrobial activity of the thiosulfinates
isolated from oil-macerated garlic extract.
Bioscience, Biotechnology and Biochemistry.
1999;63(3):591-594. doi: 10.1271/bbb.63.591.
Lawson L. D., Wood S. G., Hughes B. G. HPLC
analysis of allicin and other thiosulfinates in
garlic clove homogenates. Planta Medica.
1991;57(3):263-270.  doi:  10.1055/5-2006-
960087.

O'Gara E. A., Hill D. J., Maslin D. J. Activities
of garlic oil, garlic powder, and their diallyl
constituents against Helicobacter pylori. Applied
and  Environmental — Microbiology.  2000;
66(5):2269-2273. doi: 10.1128/aem.66.5.2269-
2273.2000.

Yoshida H., Iwata N., Katsuzaki H., et al.
Antimicrobial activity of a compound isolated
from an oil-macerated garlic extract. Bioscience,
Biotechnology and
Biochemistry.1998;62(5):1014—-1017. doi:
10.1271/bbb.62.1014.

Aboelhadid S. M., Kamel A. A., Arafa W. M,
Shokier K. A. Effect of Allium sativum and
Allium cepa oils on different stages of

8/25/2019

21.

22.

23.

24.

25.

Boophilusannulatus.  Parasitology — Research.
2013;112(5):1883-1890. doi: 10.1007/s00436-
013-3344-0.

Liu C. T, Su H. M,, Lii C. K., Sheen L.- Y.
Effect of supplementation with garlic oil on
activity of Thl and Th2 lymphocytes from rats.
Planta  Medica. 2009;75(3):205-210.  doi:
10.1055/5-0028-1088396.

S. Quintero-Fabian, D. Ortu " no-Sahag ~ un, M.
V 7 azquez-Carrera, ~ and R. 1. Lopez-Roa,
“Alliin, a garlic ("Allium sativum) com pound,
prevents LPS-induced inflammation in 3T3-L1
adipocytes,” Mediators of Inflammation, vol.
2013, Article ID 381815, 11 pages, 2013.

S. R. Kim, Y. R. Jung, H. J. An (2013): “Anti-
wrinkle and anti-inflammatory effects of active
garlic components and the inhibition of MMPs
via NF-xB signaling,” PLoS ONE, vol. 8, no. 9,
Article ID €73877.

P. M. Chandrashekar and Y. P. Venkatesh
(2009): “Identification of the protein components
displaying immunomodulatory activity in aged
garlic extract,” Journal of Ethnopharmacology,
vol. 124, no. 3, pp. 384-390.

G. M. Badr and J. A. Al-Mulhim (2014): “The
protective effect of aged garlic extract on
nonsteroidal  anti-inflammatory  drug-induced
gastric inflammations in male albino rats,”
Evidence-Based Complementary and Alternative
Medicine, vol. 2014, Article ID 759642, 9 pages.



