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Abstract: This experiment was carried to evaluate the “Effect
of dietary supplementation of Garlic (Allium sativum) oil on
carcass quality, growth performance and cost implication of
broiler chickens”. A total of 180 day-old- (Arboacre) broiler
chicks of mixed sex was used in this study which lasted for eight
(8) weeks. The birds were divided into four experimental
groups; each group was further subdivided into three replicates
of fifteen birds per each in a Complete Randomized Design
(CRD). The birds were fed on two basal diets (Starter and
finisher) throughout the experimental period. The garlic oil
(Allum sativum) was added to the basal diet at (0.00, 0.1, 0.2,
0.3%) level respectively. The treatments were T1, T2, T3, and
T4 with T1 serving as control. Growth performance, carcass
characteristics, and cost implication were recorded. At the end
of the experiment, the birds were slaughtered, dressed to
estimate the different parameters. The result showed that the
diet with 0.3% garlic oil inclusion had significantly (P<0.5)
higher body weight and best dressing percentage compared
with the control treatment (0. 0% ).Garlic oil inclusion reduced
the mortality rate of the birds as well as productivity. The
results on cost implication of the experiment diets indicated
that, the diet with 0.3% level of garlic oil has the highest
profitability ratio as compared to other treatment groups. This
is be due to the higher weight gains recorded by the group of
chicken.

Keywords: Garlic oil; broiler chicks; performance; profitability.

1.0 Introduction

Phytobiotics, also called phytogenic feed additives
(PFA) are plant derived products added to feed in order to
enhance the performance of livestock through the
improvement of digestibility, nutrient absorption and
elimination of pathogens residents in the animal gut (Balunas
and Kinghorn, 2005; Athanasiadou et al, 2007). Recent
consumers' expectations in relation to food quality, have led
to increasing use PFAs by poultry producers (Gardzielewska
et al, 2003; Alagbe, 2019; Olafadehan et al, 2020). The
positive effects of these feed supplements on broiler
performance, carcass characteristics and meat quality have
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been demonstrated (Schleicher et al,, 1998). Evidence also
showed that gram positive and gram-negative food-borne
bacteria, yeast and mould could be inhibited by garlic, onion,
cinnamon, cloves, thyme and other spices (Smith-Palmer et
al., 1998). PFA, such as garlic (Allium sativum) oil has been
reported to prevent accumulation of lipids including neutral
fats and cholesterol (Bamidele and Adejumo, 2012).

Antimicrobial compounds produced by
microorganisms have been used in animal rations as growth
promoters for many years (Barragry and Powers, 1994).
Antibiotics have been used widely to prevent infections and
poultry diseases and for the improvement of meat and egg
production. However, use of antibiotics is restricted due to
drug resistance in bacteria, drug residue in carcass and also
alteration of natural gut micro flora (Botsoglou et al,2002).
Recently many countries tend to minimize or prohibit the use
of antibiotics because of their deleterious side effects on both
animals and human.

Consequently, the of use of natural promoters such as
probiotics, prebiotics, symbiotics, enzymes, toxic binders,
organic acids, oligosaccharides, phytogenics, and other feed
additives, to enhance the growth and performance of broiler
chickens have been advocated (Borazjanizadeh et al, 2011).
Garlic as natural growth promoters can be potential
alternatives for common artificial growth promoters like
antibiotics (Demiret al, 2003). Garlic (Allium sativum) has
been used as a spice and a native medicine for many years. It
has been indicated to possess antibacterial, antifungal,
antiparasitic, antiviral, antioxidant,
anticancerous and vasodilator characteristics (Khan et al,
2007; Hanieh et al, 2010). The key active ingredient in garlic
is the plant chemical, allicin, which rapidly decompose to

anti-cholesteremic,

several volatile organosulphur compounds with bioactivities
(Chang and Cheong, 2008; Alagbe, 2018). Garlic oil addictive
in broiler chicken diets has been recognized for their strong
stimulating effect on the immune and digestive systems in
birds (Horton et al,, 1991; Gardzielewska et al,, 2003).
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The objective of the present study was to evaluate the growth
performance, carcass characteristics and cost implication of
broiler chicken fed graded level of garlic oil inclusion.

2.0 MATERIALS AND METHODS

2.1 Site of the Experiment

The experiment was undertaken at the University of Abuja
Teaching and Research farm, Animal pavilion section of the
Faculty of Agriculture, University of Abuja, Nigeria. The site
has latitude 8.55% and 90°N, longitude 79 00°N and 7905CE. It
covers land mass total of 655gkm (6,500 hectare.

2.2 Collection of Test material and preparation
Fresh garlic cloves were purchased from a local market in
Gwagwalada, it was peeled. Olive oil was poured into a small
saucepan and adds the peeled garlic cloves; it was placed over
the lowest heat at 49C for about 3-5minutes. And later
allowed it to cool then transferred it to sterilized bottle and
stored in the fridge for up to two weeks.

2.3 Design and Managements of Experimental
Birds

One hundred and eighty-day old white marshal broiler starter
chicks were purchased from a reputable hatchery. The chicks
on arrival at the experiment site were housed in a deep litter
system. The pen was disinfected and cleared two weeks
before the birds were housed in it. At arrival, the birds were
given anti-stress. Feeders and drinkers were provided, and
hutch, were also cleaned at intervals. The performance of the
chicks was monitored and the initial weights of the chick
were recorded at the commencement of the experiment.
Weekly body weight gained and weekly feed intake were
recorded.

All data were subjected to Complete Randomized Design
(CRD) model by (Steel and Torrie, 1980). The significant
difference between mean were compared using Duncan
Multiple Range test (Duncan, 1955). The birds were allotted
into four dietary treatments designated T1, T2, T3, and T4
with three replicates per treatment. Each replicate has
15birds making a total of 45 birds per treatment. The birds
were managed in a battery cage system. Heat and light were
provided throughout the brooding period using kerosene
lamps and electricity.

2.4 Feed intake

Feed intake and body weight was recorded weekly; feed
conversion ratio was calculated by dividing the total feed
intake by weight gain. Mortality was also recorded as it
occurs and experiment lasted for 8 weeks.

2.5 Data collection

Data were collected on growth performance traits (such as
daily feed intake, daily body weight gain, final body weight
and feed conversion ratio). On the last day of study, two birds
from each replicate were live weighed and slaughtered. The
head, shank, and all internal viscerals were removed and then
the carcass was weighed. The carcass weight was expressed
in terms of dressing percentage as follows:

Dressing percentage = (Carcass weight/Live weight) x100.

2.6 Statistical Analysis

All data collected was subjected to one-way analysis of
variance (ANOVA) using SPSS (25.0) and significant means
will be separated using Duncan multiple range tests (Duncan,
1955) significant will be declared if P < 0.05.

Table 1: Percentage composition of the experimental diet
(Starter: 0-4 weeks)

INGREDIENTE Tl T2 T2 T4
Maire 53.00 53.00 5300 53.00
Wheat offal L& 1E 16 1E
GHE 10.00 10,00 10.00 10,00
Soya banmbe 20.00 30.00 2000 Z0.00
Eonemeal 200 200 3.00 3.00
Methionine 0.20 0.20 0.20 0.20
Premiz 0.25 025 0.25 0.25
Limestone 150 150 1.50 1.50
Salt 030 030 0.0 0.30
Lysine 1E0 150 1.50 1.50
Garlic 0il [&4) - 010 0.20 0.30

Caloulated Analy=sis:

Trude Frotein ELH 2318 2220 2222
Trude Fitre (%) .65 367 =3 =3
Fhosghorus (%) 054 054 [ [
Ether Extract (9) 373 354 S B3
Metabolzable Energy | 2902.0 29182 2922.7 29274
Eal/kg)

Table 2: Percentage composition of experimental diet
(Finisher: 4-8 weeks)

INGREDIENTS T1 T2 T3 T4
Waize a0 G200 Fa 00 a0
Wheat oftal 1.0 100 1.0 100
GNC 00 .00 &0 .00
Sova beancake 261 61 261 261
Bone meal 300 300 300 300
Wethiomne 015 mis 015 ois
Fremix 025 025 025 025
Limestone 150 150 150 150
Falt 025 025 025 025
Lysine 015 nis 015 0is
Garlx O1L(%) 0.0 0.1 0.2 0.3
Caleulated Analysis:

Crude Protein 2057 210 2103 2108
Crude Fibre (%) 334 3352 3352 5352
Phosphorus (7o) 054 054 0% 054
Ether Extract (%) 113 113 115 113
IvEtabolizahle 30002 30036 30083 30104
Energy (Keallks)
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Table: 3 Effect of graded oil levels of garlic on the
performance of broiler chickens

TABLE 5: Cost Implication of broiler chicks fed diet
supplemented with Garlic oil

PARAMETERS | Tl T2 T3 T4 SEM
Initial body 45.04 45.00 45.03 45.01 -
weight (g/bird)

Final body 1600.2¢ | 1804.5b | 1944.82 | 2005.82 | 8.75
weight (g/bird)

Weight gain 1555.2¢ | 1759.5b | 1899.82 | 1960.82 | 8.06
(g/bird)

Total feed 3803.1 | 3801.9 | 3800.8 | 3800.2 | 9.03
intake (g/bird)

Feed 2.45¢ 2.16b 2.00b 1.94a 0.02
conversion

ratio

Mortality (%) 1.34 0.00 0.00 0.00 0.01

abc means with same superscript are significantly different
(p<0.05), T1: Control (without Garlic oil), T2: 0.1% Garlic oil,
T3:0.2% Garlic oil, T4: 0.3% Garlic oil, SEM = standard error
of mean

Table: 4 Effect of Garlic oil on carcass characteristics of
Broiler Chickens.

PARAMETERS | T1 T2 T3 T4 SEM
Live weight (g) | 1704.3¢ | 1900.6> | 1970.1b | 2101.82 | 12.31
Dress weight | 1284.3¢ | 1440.2b | 1549.0b | 1710.72 | 19.35
(8)

Dressed weight | 75.40¢ | 76.00¢ 78.63> | 81.4a 0.17
Thigh 9.55¢ 10.22b 10.34b 11.22a 1.22
Drum stick 10.88b 10.21b 10.08P 13.49a 0.95
Breast cut 17.22¢ 19.22b 22.082 23.172 2.04
Back cut 19.22b 18.45b 19.21b 22.172 1.93
Wing 11.22a 10.882 8.77b 9.92b 0.05
Heart 0.94b 0.91b 0.87¢ 1.162 0.02
Liver 2.39a 2.41a 1.88b 2.08a 0.01
Kidney 0.77b 1.12a 1.08a 1.182 0.18
Spleen 0.10b 0.182 0.162 0.15a 0.09
Gizzard 6.59a 5.07b 5.78b 6.03a 1.01
Proventriculus | 1.44a 0.94b 1.34a 1.28a 0.03

abc means with same superscript are significantly different
(p<0.05), T1: Control (without Garlic oil), T2: 0.1% Garlic oil,
T3:0.2% Garlic oil, T4: 0.3% Garlic oil, SEM = standard error
of mean

PARAMETERS T1 T2 T3 T4

Total cost | 450 450 450 450

production

(¥)/bird

Total feed | 3803.1 | 3801.9 3800.8 3800.2
consumed

(g)/bird

Total cost of feed | 844 955 1067 1178
(¥)/bird

Total body | 1.60 1.80 1.94 2.01

weight gain

(kg)/bird

Revenue (¥)/bird | 326.1 444 876.7 1053.7
Cost-benefitratio | 0.16 0.20 0.32 0.34

Results and Discussion

The results obtained from this experiment “The Effect of
Garlic oil inclusion on carcass quality, growth performance
and cost implication of Broiler Chickens is discussed below.
Table 3Shows the results of effect of graded levels of garlic
oil on the performance of the experimental birds in (1-8th
weeks) phase. There was significant (P < 0.05) difference in
the final body weight, weight gain, feed intake, feed to gain
ratio, and mortality across dietary treatment. The result of the
study showed that birds fed 0.3% garlic oil had the highest
weight gain of 2005.8g, while birds on 0.0% garlic had the
least weight gain of 1600.2g. The result is in agreement with
the report of Aporn et al.,, (2008); Olatunji et al (2015) who
suggested that replacing garlic oil up to 1.3% for antibioticas
growth promoter could maintain productive performance of
broilers and had no effect on sensory quality. There was
significant (P < 0.05) difference in feed intake. Feed intake
decreased as the level of garlic oil inclusion in the diets
increased. This could be as a result of the harsh, pepperish
taste and smell of garlic. Feed conversion ratio of the various
Diets means are as follows, 2.45, 2.16, 2.00 and 1.94 in Diets
1-4 respectively. The observed increase in body weight and
weight gain of chicks with garlic oil addition is similar to the
findings of Shittu et al. (2020); Horton and Prasad (1991);
Oluwafemiand Alagbe (2019) thatreported that garlicoil asa
natural feed addition, improved broiler growth, Feed
Conversion Ratio (FCR) and decreased mortality rate. The
highest mortality was recorded in Diet. There was no
particular trend in the mortality pattern across the
treatments.

The results on Table 4reveal the Carcass characteristics of
broilers. There were significant (P<0.05) differences in the
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liveweight, dressed weight, percentages of wings, back,

kidney, gizzard and abdominal fat. There were no significant

differences (P>0.05) in the dressing percentage, percentages

of the breast, drum stick and length of the intestine.

The significant increase in daily body weight gain and final

body weight of birds fed garlic oil confirms the findings of
Demir et al, 2003; Ademola et al, 2005; Oluwafemi et al.,

2020; Shittu etal., 2020; Javendel et al., 2008) who fed herbal

plants (garlic) as growth promoters in broiler diets and

observed a pronounced improvement in their body weight

gain and feed conversion ratio. These results might be due to

the good health status of the birds, which may be caused by

the addition of garlic, and might also be due to the chemical

composition of garlic (Reuter, 1995), Windisch et al.(2009);

Alagbe (2019) work on the proven effects of phytobiotic feed

additives in different poultry species, indicated a reduced

feed intake, and improved feed conversion ratio. Pourali et al

(2010) suggested that allicin in garlic promotes the

performance of the intestinal flora thereby improving

digestion and enhancing the utilization of energy, leading to

improved growth. Similar, observations were made (Onu and

Aja, 2011; Musa et al, 2020), in their study on weaned

rabbits, they noted that these herbs may have controlled and

limited the growth and colonization of numerous pathogenic

and nonpathogenic species of bacteria in the gut leading to

improved translation of feed to meat. Ramakrishna et al

(2003) also suggested that garlic supplementation enhances

the activity of pancreatic enzymes and provides an

environment for better absorption of nutrients.

The result on Table 5 reveal the cost implication which
showed the economical evaluation of the experimental diets
indicated that, the diet with 0.3% level of garlic oil showed the
highest profitability ratio as compared to the control group.
This might be due to the highest return of the weight gains
recorded by this group of chicken. This is in line with the
observation of Agbonika and Folorunsho (2020) that farmers
having full control of birds kept under intensive system help in
feed quality and quantity intake. Well-fed birds gain weight
easily and resultin the increase of their prices at point of sale.
The cost-ratio 0f 0.16, 0.20, 0.32 and 0.34 was obtained for T1,
T2, T3, and T4 respectively. The revenue was 326.1, 444,
876.7 and 1053.7 with T4 having the highest. The body weight
gained (Kg) for T4 was also the highest (2.01).

CONCLUSION AND RECOMMENDATION
Four experiments were conducted to determine the bestlevel
of Garlic oil addiction in broiler diets with 0.0%, 0.1%, 0.2%
and 0.3% inclusion level. The results showed that 0.03%

Garlic oil addiction level compared favourably with highest
growth rate. The best graded level of Garlic inclusion that
gave optimum performance was at 0.03% inclusion rate.
The garlic oil inclusion reduced the mortality rate of the birds,
increases productivity and food safety. Further studies using
different inclusion levels is recommended

ACKNOWLEDGEMENT

This research was funded by Central Bank of Nigeria. The
authors appreciate CBN for the financial support under the
corporate Social responsibility initiative.

REFERENCE

1. Ademola, S.G., Farinu, G.0., Adelowo, O. O. Fadade, M. O.
&Babatunde, G.M. (2005) Growth

2. Performance antimicrobial activity of garlic and ginger
mixture fed to broiler.

3. Proceedings of the 2005 Nigerian Society for Animal
Production, 71-74

4. Agbonika D.A and Folorunsho S.T (2020).
Production in Gwagwalada Area Council of

Turkey

Federal
Capital Territory, Abuja, Nigeria. World Journal of
Innovative Research (WJIR) ISSN: 2454-8236, (8)4: 98-
103. Doi.org/10.31871/WJIR.8.4.19

5. Aporn, S, Adcharatt S, Usa, 0., Reawadee, S., Penpak P.,
Sawanit, C. and Wuncha, P., (2008). Effect of Garlic
(Allium sativum) Supplementation in Diets of Broilers on
Productive Performance, Meat Cholesterol and Sensory
Quality. Conference on International Research on Food
Security.

6. Alagbe, ].O and Oluwafemi, R.A. (2019). Growth
performance of weaner rabbits fed Noni (Morinda
citrifolia) and Moringa olifera leaf mixture as partial
replacement of soya bean meal. International Journal of
Advanced Biological and Biomedical Research.7(2): 185-
195.

7. Alagbe,].0.(2019). Effects of dried Centella asiatica leaf
meal as a herbal feed additive on the growth
performance, haematology and serum biochemistry of
broiler chicken. International Journal of Animal Research.
3(23): 1-12.

8. Alagbe,].0., Omokore, E. A and Tijani, T.D. (2018). Effect
of dietary supplementation of dried Spondias mombin
Linn leaf on the performance and blood profile of broiler
chickens. Pacific International Journal. 2(2):46-58.

Research Parks Publishing (IDEAS Lab) www.researchparks.org |

©2020,1JOT |

Page 44



\

\

(® RESEARCH
PARKS

www.journalsresearchparks.org/index.php/IJOT

INTERNATIONAL JOURNAL ON ORANGE TECHNOLOGIES

e-ISSN: 2615-8140|p-ISSN: 2615-7071

Volume: 02 Issue: 11 | November 2020

10.

11.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Athanasiadou, S., Githiori, J. and Kyriazakis, 1. 2007.
Medicinal plants for helminthes

Parasite control: facts and fiction. Animal. 1(9):1392-
1400.

Alagbe, ].0., Olanrewaju, A., Adewemimo, A and
Tanimomo, B.K. (2019). Carcass, caeca
population and immune parameters of broilers given
different levels of mixed

lemon grass (Cymbopogon citratus) and garlic (Allium
sativum) extract. Academic

Journal of Life Sciences. 5(11): 107-111.

Balunas, M. ]. and Kinghorn, A. D. 2005 Drug discovery
from medicinal plants. Life Science.

78(5): 431-441.

Bamidele, O. and Adejumo, 1. 0. 2012.Effect of garlic
(Allium sativum L.) and ginger
(Zingiberfficinale,Roscoe) mixtures on performance
characteristics and cholesterol profile of growing
pullets. International Journal of Poultry Science,
11(3): 217-220.

Barragry, T.B. & Powers, T. (1994) Veterinary drug

microbial

therapy. Lea and Febiger, Philadelaphia,

PA, USA.

Borazjanizadeh, M., Eslami, M., Bojarpour, M., Chaji, M.
&Fayazi]. (2011) The effect of clove

and oregano on economic value of broiler chickens diet
under hot weather of Khuzesta. Journal of Ani.and Vet.
Advances. Vol. 10, issues 2. 169-173.

Botsoglou, N.A,, Florou-Panerij, E., Christaki, E., Fletouris,
D.]. &Spais B.A. (2002) Effect of

Dietary oregano essential oil on performance of chickens
and on iron-induced lipid

oxidation of breast, thigh and abdominal fat tissues. Brit.
Poultry Sci. 43: 223-230.

Chang, K.J.& Cheong, S.H. (2008) Volatile organo sulphur
and nutrient compounds from garlic

By cultivating areas and processing methods. Fed. Am.
Soc. Exp. Bio.]. 22: 1108-1112.

Demir, E., Sarica, S., Ozcan, M.A. &Suicmez, M. (2003)
The use of natural feed additives as

alternatives for an antibiotic growth Promoter in broiler
diets. Br .J. Poultry Sci. 44: 44-45.

Fadlalla, LM.T., Mohammed, B.H &Bakhiet, A.O (2010)
Effect of feeding garlic on the

performance and immunity of broilers. Asian Journal of
Poultry Science 4(4): 182-189.

Gardzielewska, ], Pudyszak, K, Majewska, T,
Jakubowska M. &Promianowski J. (2003) Effect d

24,

25.

26.

2718

28.

29.

30.

31.

32.

plant supplemented feeding on fresh and frozen storage
quality of broiler chicken

meat. Animal husbandry series of electronic J. Polish
Agric-Univ. 6 (2) http:// www.
ejpaumedia.pl/series/volumes/issues/animal/art-12.
html.

Horton, G.M.]., Fenell, M. ] & Prasad, B.M. (1991) Effect of
dietary garlic (Allium sativum) on

performance, carcass composition and blood chemistry
changes in broiler chickens. Can ] Anim. Sci, 71: 939-942.
Javendel, F., Blaridshad, B., Seifarati, J., Pourrahimi, A. H.
&Baniyaghoub, S. (2008) The

favorite dosage of garlic meal as a feed addictive in
broiler chickens ration. Pak. J.

Biiol. Sci., 11(13): 1746-

Khan, S. H., Sardar, R. &Anjum, M. A. (2007) Effects of
dietary garlic on performance and

serum and egg yolk cholesterol concentration in laying
hens. Asian-Australian Journal of

Animal Sciences 21: 22-27.

Onibi, G.E., Adebisi, O.E Fajemisin A.N., &Adeyunji, V.A.
(2009) Response of broiler

chickens in terms of performance and meat quality to
garlic (Allium Sativum) supplementation. African Journal
of Agricultural Research 4 (5): 511-517.

Olafadehan, 0.A., Oluwafemi, R.A and Alagbe, ].0. (2020).
Performance, haemato-biochemical

parameters of broiler chicks administered Rolfe
(Daniellia oliveri) leaf extract as an
antibiotic alternative. Advances
Reviews, 2020, 1:4

Olatunji, A.K, Alagbe, ].0 and Hammed, M.A. (2015).
Effects of varying levels of Moringa olifera leaf meal on
performance and blood profile of weaner rabbits.
International Journal of Science and Research. 5(6):803-
806

Onu, P. N. &Aja, P. M. (2011) Growth performance and
haematological indices of weaned

rabbits (Allium sativum) & ginger
(Zingiberofficinale) supplemented diets. Inter.]. of Food,
Agric. and Vet.Sci.Vol. (1)) Oct. - Dec. 51-59
Oluwafemi, R.A., Isiaka Olawale and Alagbe, ].0. (2020).
Recent trends in the utilization of medicinal plants as
growth promoters in poultry nutrition- A review.
Research in: Agricultural and Veterinary Sciences. 4(1): 5-
11.

Oluwafemi, R.A., Omokore, E.A and Alagbe, ].0. (2020).
Effects of dried water melon and sweet orange peel

in Research and

fed garlic

©2020,1JOT |

Research Parks Publishing (IDEAS Lab) www.researchparks.org |

Page 45



({{® RESEARCH
%& PARKS

www.journalsresearchparks.org/index.php/IJOT

INTERNATIONAL JOURNAL ON ORANGE TECHNOLOGIES

e-ISSN: 2615-8140|p-ISSN: 2615-7071

Volume: 02 Issue: 11 | November 2020

33.

34.

35.

36.

37.

38.

39.

40.

(DWMOP) meal mixture on the haematological and
serum indices of growing rabbits. International Journal
of Integrated Education. 3(10):244-250.
Shittu, M.D., Adejumo, D.O., Ademola, S.G and Alagbe, ].O.
(2020). Gut Histomorphometric and blood profile of
broiler chicks fed varying levels of protein. Electronic
Research Journal of Engineering, Computer and Applied
Sciences. 1(2019): 81-90.
Musa, Bashir., Alagbe, ].0., Adegbite Motunrade Betty,
Omokore, E.A. (2020). Growth performance, caeca
microbial population and immune response of broiler
chicks fed aqueous extract of Balanites aegyptiaca and
Alchornea cordifolia stem bark mixture. United Journal
for Research and Technology, 2(2):13-21.
Pourali, M., Mirghelenj, S.A. &Kermanshashi, D. (2010)
Effect of garlic powder on productive
performance and immune response of broiler chickens
challenged with Newcastle disease
virus. Global Veterinaria 4:616-621
Ramakrishna, R.R,, Platel, K., &Srinivasan, K. (2003) In-
vitro influence of species and spice
active principles on digestive enzymes of rat pancreas
and small intestine. Nahrung
47:408-412
Reuter, H.D. (1995) Therapeutical effects and
applications of garlic and its preparations. In:
Garlic: The science and therapeutic application of Allium
sativum and related species. Koch, H.P and Lawson, L.D.
(Eds.).Williams and Wilkins, Baltimore. 135-213.
Schleicher, A., Fritz, Z. and Kinal, S.
1998.Zastosowaniewybranych zi63w mieszankach
tre_ciwychdlakurcz_trze_nych [The use of some herbsin
concentrates for broiler chickens]. Rocz.Nauk.
Zootech.25(3): 213-244 (in Polish).
Smith-Palmer, A. Stewart, J. and Fyfe, L. 1998.
Antimicrobial properties of plant essential
oils and essences against five important food-borne
pathogens. Letters in Applied Microbiology, 26:118 122,
Shittu, M.D., Adejumo, D.O., Ewuola, E.O., Alaba, O,
Alagbe, ].0 and Ojebiyi, 0.0. (2020).

Gut morphometric characteristic and ecological

response of broiler starter fed varied

levels of protein. Asian Journal of Animal Science,

14(1):33-39.
Windisch, W., Schedule, K., Plitzner, C and Kroismayr, A.
(2008) Use of phytogenic products as

feed additives for swine and poultry. J. Anim. Sci.

86:140-148

© 2020,1J0T | Research Parks Publishing (IDEAS Lab) www.researchparks.org | Page46



