


EFFECTS OF GARLIC AND TURMERIC AS ADDITIVES ON GROWTH PERFORMANCE AND GASTROINTESTINAL MICROBES OF BROILER FINISHER CHICKENS 

	

                                                                     ABSTRACT
A 28 days experiment was conducted to evaluate the effect of garlic and turmeric as additives on broiler chicken growth performance and gastrointestinal microbes at finisher phase. One hundred and eighty broilers (180) day old broiler chickens were utilized in four treatments diets namely T1 serves as the control diet, T2, T3, and T4 representing 0, 2.5g turmeric and 2.5g garlic mixture, 2g turmeric and 3g garlic mixture and 3g turmeric and 2g garlic mixture incorporated into 100kg of feed in a completely randomized design at finisher phase. Feed and water was provided ad libitum, and all customary regular management procedures were followed.  Broiler chickens diets were compounded to be iso-caloric and iso-nitrogenous (2700kcal/ME and 18%CP). Additionally, information was acquired about growth performance and gastrointestinal microbes. One way analysis of variance was employed by statistical software SPSS to examine the collected data. The results reveal no significant (P>0.05) differences in all growth parameters except in protein intake and energy intake which showed significant (P<0.05) differences. There was also a significant increase in protein intake and energy intake for animal fed T2, T3 and T4 diets compare to those in the control diet. There was Eschericia coli in birds fed T1 (+++), T2 (+++) and T3 (+++) but was moderately observed in T4 (++). Klebsiella spp was found in minute amount in T3 and T4 and completely absent in T2. It was determined that Supplementation of broiler chicken diets with  0.25% garlic and 0.2% turmeric and mixture improved protein intake and energy intake also the presence of Eschericia coli, Klebsiella spp.
 Keywords: Garlic, Turmeric, Growth Performance, Gastrointestinal microbes and Broiler Finisher, 
INTRODUCTION
 Among the chemical pollutants found in food, antibiotics residues occupy a prominent place (Vitomir et al., 2011).There is evidence that resistance in some human enteric pathogens has arisen because of transfer of resistant bacteria or resistance genes from animals to people via the food chain (Barton, 2000). Over-use and misuse of antibiotics therapeutically has driven the resistance problem in human medicine whereas it would seem that prophylactic use to some extent and growth promotant use in particular have contributed most to the emergence of resistant bacteria in animals (van den Bogaard and Stobberingh, 2000). Nigerian poultry industry is challenged to search for alternatives to antibiotics in feeds as the possibility of banning the use as it is obtained in some countries is inevitable, in view of documented evidence of sub therapeutic use of antibiotics in poultry feed on consumer’s health, indicated by increased resistance to such antibiotics in humans (Mark et al., 2003)

Justification for the Study
The ban on the use of antibiotics in poultry have necessitated research on nutraceuticals (turmeric and garlic) that could replace these antibiotics while providing the optimum performance and protection of the broilers against diseases






MATERIALS AND METHODS
Location to the Study
The trials were carried out at Ibas Poultry Farm, Number 117 Ibrahim Bards Street, Keffi, Nasarawa State. The laboratory analysis was done at department of Animal Science Laboratory Nasarawa State University Shabu- Lafia Campus 
Sources of experimental feed ingredients and processing
Garlic bulbs were bought from Orange Market, Karu Local Government of Nasarawa State. The bulbs were broken into individual cloves manually before they were solar dried and grounded into powdered form. Turmeric seeds were bought from Kaduna State .The seeds were carefully washed to remove foreign materials and the bad ones were removed then solar dried and then grounded into powder form using electric blender
Experimental diets
The experimental diets were designed to be isonitrogenous (18% crude protein) and isocaloric (2700kcal/kg ME) for the finisher  Broiler  chickens. A total of One hundred and eighty broilers (180) grower broiler chickens Copp 500 from Olam hatcheries, Kaduna State were randomly allocated to the four diets with forty five birds per dietary treatment and three replicates of 15 birds each. All the experimental birds were fed and water ad –The feeds were balanced to meet the nutrients requirement of birds as thus presented in Table 1





















Table 1. Gross composition of experimental Diets

	
	Finisher diets 
	

	
	T1
	T2
	T3
	T4
	
	
	
	

	Maize
	49.0 5
	49.05
	49.05
	49.05
	
	
	
	

	Soya bean meal
	12.
	12.
	12.
	12.
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Wheat bran
	21
	21
	21
	21
	
	
	
	

	g/nut cake
	8.1
	8.1
	8.1
	8.1
	
	
	
	

	Fishmeal
	5
	5
	5
	5
	
	
	
	

	Bone meal
	0.5
	0.5
	0.5
	0.5
	
	
	
	

	Animal Fat
	2.5
	2.5
	2.5
	2.5
	
	
	
	

	Methionine 
	0.25
	0.25
	0.25
	0.25
	
	
	
	

	Lysine 
	0.1
	0.1
	0.1
	0.1
	
	
	
	

	Salt 
	0.25
	0.25
	0.25
	0.25
	
	
	
	

	Premix
	0.25
	0.25
	0.25
	0.25
	
	
	
	

	Limestone
	1
	1
	1
	1
	
	
	
	

	Total(kg)
	100
	100
	100
	100
	
	
	
	

	Turmeric(g) 
	-
	200
	250
	300
	
	
	
	

	Garlic(g)
	-
	300
	250
	200
	
	
	
	

	
	
	
	
	
	
	
	
	



Table 2 Calculated nutrient composition of experimental diets

	
	T1
	 T2
	T3
	T4

	Energy
	2961.25
	2961.25
	2961.25
	2961.25

	Protein
	18.61
	18.61
	18.61
	18.61

	Crude fibre
	5.00
	5.00
	5.00
	5.00

	Ether estract
	5.37
	5.37
	5.37
	5.37

	Ash
	0.71
	0.71
	0.71
	0.71

	Calcium
	0.62
	0.62
	0.62
	062

	Phosphorus
	0.43
	0.43
	0.43
	0.43

	Lysine
	0.87
	0.87
	0.87
	0.87

	Methionine
	0.42
	0.42
	0.42
	0.42








Proximate analysis
 The proximate analysis of the feed  such as moisture, crude protein crude fibre crude fat and total ash was done at agronomy laboratory, faculty of agriculture Nasarawa state university  using the method described by sundaram et al.,2001




Experimental Design 
A completely randomized design was used to conduct the experiment (CRD). A 28- day experiment using eighty (180) broiler finisher chickens was carried out to determine effect of garlic and turmeric as additives on broiler chicken growth performance and gastrointestinal microbes at finisher phase. Table 1 shows that four trial diets, designated T1, T2, T3, and T4, were created to satisfy the birds nutritional needs by substituting different ingredients at T1 0g of garlic  and tumeric,T2 200g of turmeric and 300g of garlic, T3 250g of garlic and 250gof turmeric, and T4 200g garlic and 300 g turmeric, respectively.
Data collection 
The data collected were feed intake, body weight gain, feed conversion ratio, protein efficiency ratio, energy efficiency ratio, nutrient digestibility. Feed intake was obtained by subtracting the weight of the left over from the weight of the feed given. Body weight gain was obtained by subtracting initial weight from the final weight gained, the feed conversion ratio of the chick was determined by feed intake divided by body weight gain, protein intake was obtained by gain in body weight divided by protein consumed, energy efficiency was obtained by body weight divided by energy consumed and sample collected from the proventriculus and caecum were place into clean sterile glass bottle. The microbial profiles of the gastrointestinal tract were evaluated by inoculation methods using GIT digesta, few amounts of peptone water were added to the specimen for about 30 minutes. The sample was inoculated at 60oc for 24 hours in a media of salmonella Mac Conckey. Reading for of the plate for identification of various microbes was done with the aid of conventional biochemical test. 
Data Analysis
Data were statistically analyzed using Analysis of Variance (ANOVA) to test the effect of garlic and turmeric as additives on broiler chicken growth performance and nutrient digestibility at starter phase. Significant difference was separated using Duncan Multiple Range Test (DMRT).
Results and Discussions
There was significant (P<0.05) increase in protein intake and energy intake of animals fed T2, T3 and T4 diets compared to those on T1. However, feed intake, average weight gain per bird per day, final weight, feed conversion ratio, protein efficiency ratio, energy efficiency ratio, feed efficiency and performance index were not significantly (P>0.05)  affected by dietary treatments.
The significant increase in feed, protein and energy intakes in T2, and T3 during the starting phase when compared with control group was not in agreement with the earlier report of Durrani et al. (2006) who stated that birds fed with turmeric at the level of 0.50% exhibited significantly decreased in feed intake as compared to control group, however the increase could be as result of the combination of garlic and turmeric and processing method. 
 The non- significant difference showed in weight gain, feed efficiency and feed conversion ratio when compared with control is not in agreement with (Demir et al., 2003). Who reported that ginger and garlic as feed additives had encouraging results in regards to weight gain, feed efficiency ratio. However T4 appears to have a better promising value in weight gain, feed efficiency and feed conversion ratio.

Table 2. Effects of diets supplemented with garlic and turmeric mixture on Growth performance of Broiler finisher chickens 
	Parameters(g)
	T1
	T2
	T3
	T4
	SEM
	LOS

	Initial weight 
	560.00
	553.33
	570.00
	616.67
	18.20.
	NS

	Feed intake
	54.05
	67.39
	64.24
	67.65
	2.32
	NS

	Average weight gain/bird/day
	39.64
	43.93
	39.29
	43.69
	1.03
	NS

	Final weight 
	1670.00
	1783.33
	1670.00
	1840.00
	42.33
	NS

	FCR
	1.36
	1.53
	1.64
	1.57
	0.06
	NS

	Protein intake 
	10.84b
	14.74a
	13.81a
	13.96a
	0.56
	*

	PER
	3.72
	2.98
	2.88
	3.13
	0.15
	NS

	Energy intake 
	157.80b
	204.66a
	197.69a
	202.06a
	7.51
	*

	EER
	0.26
	0.21
	0.20
	0.22
	0.01
	NS

	FE
	0.75
	0.65
	0.62
	0.65
	0.03
	NS

	PI
	29.64
	28.65
	24.36
	28.61
	1.45
	NS

	abc  means on the same row having different superscript differ significantly (P<0.05); LOS = level of significance; SEM = Standard error of mean, FCR feed conversion ratio, PER=protein efficiency ratio, EER =energy efficiency ratio FE = feed efficiency PI= performance index





















Gastrointestinal Microbes identified in chickens fed diets supplemented with garlic and turmeric mixture 
Gastrointestinal Microbes identified in chickens fed diets supplemented with garlic and turmeric mixture is presented in table 3. There was appreciable amount of Eschericiac coli in beds fed T1, T2 and T3 but was moderately observed in T4. Klebsiella spp was found found in minute amount in T3 and T4 and completely absent in T2. However Klebsiella spp was completely minute in T1. Moderate, minute amount of pseudomonas spp was observed in T2, T3 and T4 respectively and was completely absent in T1.
The moderate presence of E. coli in gastrointestinal tracts of birds fed T4 diets suggests that this diet could reduce the incidence of coliform related diseases in broiler chickens this in agreement with Samaringhe et al. (2003)  who reported that dietary turmeric powder reduced E. coli bacteria in duodenum of the broilers this could be as result of herb extract and spices changing the intestinal ecosystem due to their antimicrobial action reported by (Frankič et al.,2009)  the absent of klebsiella spp in T2 and T4 shows that the combination of garlic and turmeric reduces the effect of klebiella spp bacteria in the intestine, this is in agreement with  Lewis et al. (2003) who also reported that addition of plant extracts to broilers’ diet has some effects on microbial activity of intestinal tract
 






	Table 3: Gastrointestinal microbes identified in chickens fed diets supplemented with garlic and turmeric mixture

	Microbe
	T1
	T2
	T3
	T4

	Eschericia coli
	+++
	+++
	+++
	++

	Klebsiella spp
	+
	-
	+
	-

	Pseudomonas spp
	-
	++
	+
	+

	Salmonella spp
	++
	++
	++
	+

	+minute; ++ moderate; +++appreciable


Conclusions and Recommendation

Supplementations of broiler chicken diets with  0.25%(250g)garlic and 0.2% (200g) turmeric and mixture improved feed intake, protein intake and energy intake in starter phase and protein and energy intake in broiler  finisher chickens

Diets supplemented with 0.25% (250g) garlic and 0.2% (200g) turmeric mixture decreased the population E. coli and salmonella in broiler chickens.
Feeding broiler chickens with with 0.2% (200g) garlic and 0.3% (300g) turmeric is also recommended for the prevention of E. coli, Klebsiella and salmonella bacteria diseases.
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