


Impact of Dietary Ginger (Zingiber officinale) Inclusion on Microbial population in the Intestinal content in Broiler


ABSTRACT
The present study was aimed to evaluate the impact of ginger powder as supplement diet on chicken microbial population. Overall number of 120 unsexed one day-old chicks (Cobb 500) was severed randomly into four treatment groups (n=30) the group was severed in to three replicates, according to a completely randomized design (CRD), for 42 days. The first group (C) is control was by fed basal feed mixture without feed additives and antibiotics. After first week ginger powder was add on the basal diet at a rate of (0.2%, 0.4% and 0.6%) resulting in (T1, T2 and T3) Feed intake.  At the final of the experimental the chicken was killed the microbial count recorded. The ginger had highly significantly (P ≤ 0.001) positive impact by causes the absence of salmonella bacteria in the digesta of ileo-cecum.
Introduction
[bookmark: bbib14][bookmark: bbib45]The recent study was pointed to evaluating the impact of ginger as antibiotics alternatives complemental in broiler feed on microbial population in the intestinal content. Poultry industry leads a great role on nutritional security for the rapid population increase. Broiler have short life cycle, with high feed consumption and high biomass yield per unit of agricultural area are especially likable for the production system. Moreover, capacity the of production is availability for good feed quality and disease control. The using of chemical additives and antibiotic made a lot of problems on human health, for example cancer and decrease immunity, for this reason the European Union and many countries don’t allow using antibiotics and many types of chemical additives for feeding animals. To solve these problems, we used the ginger as natural feed additives. The detection of antibiotics was an achievement for  managing contagious pathologies and raising feed efficiencies, Engberg et al. (2000). Antibiotics, either of alternative or artificial origin are used to both inhibit reproduction and demolish bacteria. Antibiotics are created by weakly fungi or specific bacteria. Moreover, scientific proof proposal that the enormous use of these compounds has led to raise the problem of antibiotic resistance, Diarra et al (2007) and Furtula et al(2010) use antibiotics residues in feed and environment, Gonzalez Ronquillo et al (2017) and Carvalho and Santos (2016), compromises human fitness, Diarra et al (2010). therefore, the increasing of the body weight wants to find the effective alternatives to control the contagious diseases anred decrease the spread of bacteria resistance. In addition to biological, resistance, the misuse of antibiotics has  led to  drug residues in animal production, Gonzalez Ronquillo and Angeles Hernandez (2017). Many antibiotics for example penicillin, tetracycline, macrolide and amino glycoside have been discovered in foods, Diarra and Malouin (2014). Waste from animal production can have negative impact on human health and this is the case with tetracycline, which he intervenes with tooth development in the children, Kummerer (2009). That condition occurs with beta blockers, for example clenbuterol, which sometimes leads to food poisoning, muscle tremors, palpitations, and rapid heartbeat, Chan (1999). Clenbuterol is prohibited in EU. some farmers use it to produce leaner meat with more protein with low lapid. Furthermore, chloramphenicol causes potential problems, Gassner and Wuethrich (1994), Researchers have proven the presence of the chloramphenicol metabolites in meat production, and they found that there may be a relationship between the presence remains of antibiotics in meat muscles and the occurrence of the plastic anemia in humans. Currently the antibiotics are banned and therefore removed from poultry feed in many countries. Strategies to reduce antibiotic use include to improve biosecurity, vaccination, genetic selection, and the use of alternative natural feed additives, Sun et al (2005). Plant-derived feed additives (PFAs) are used to improve the performance and poultry health. They have achieved remarkable success due to their positive impact on growth performance, enhanced immune function, and decrease the stress response. As a natural growth promoter, ginger could be a potential alternative to common synthetic growth promoters, such as antibiotics. Demir et al (2003). Ginger (Zigiber officinale) is used as a spice, medicine, or delicacy. Preliminary research suggests that nine compounds in ginger may bind to serotonin receptors, potentially affecting digestive system function, Botsoglou et al (2002). Ali and Zahra (2010). Laboratory research has shown that ginger extract may control free radicals and lipid peroxidation. The distinctive aroma and flavor of ginger result from a mixture of gingerols, shogaols, and gingerols, volatile oils that make up 1 to 3 percent of fresh ginger's weight, Al-Amin et al (2006) and Rivlin (2001) In laboratory animals, ginger has been shown to increase gastrointestinal motility and has analgesic, sedative, antipyretic, and antibacterial properties. Ginger extracts have multiple pharmacological effects, Guyer (2003)), including inhibition of the synthesis of prostaglandins, thromboxanes, and leukotrienes. Ginger are important in suppressing colds and platelet aggregation. They are also important for their cardiotonic and digestive functions. Ginger extracts have thermogenic and antibacterial properties and are important as digestive stimulants (Guyer 2003).
Table (1). Chemical compotation of ginger (Nutritional value per 100 g (
	Nutrient
	Amount

	Energy
	80 kcal

	Carbohydrates
	18 g

	Sugars
	1.7 g

	Dietary fiber
	2 g

	Fat
	0.8 g

	Protein
	1.8 g

	Vitamins
	Quantity 

	Thiamine (B1)
	0.025 mg

	Riboflavin (B2)
	0.034 mg

	Niacin (B3)
	0.75 mg

	Pantothenic acid (B5)
	0.203 mg

	Vitamin B6
	160 mg

	Foliate (B9)
	11 mg

	Vitamin C
	5 mg

	Minerals
	Quantity 

	Calcium
	16 mg

	Iron
	0.60 mg

	Magnesium
	43 mg

	Manganese
	0.229 mg

	Phosphorus
	34 mg

	Potassium
	415 mg

	Sodium
	13mg

	Zinc
	0.34 mg

	Other constituents
	Quantity

	Water
	78.89g

	selenium
	0.7 mg


Source https://www.nutritionvalue.org/Ginger_root,_raw_169231_nutritional_value.html
2. RESEARCH METHODOLOGY 
2.1-Experimental site and duration
The study has been done at poultry farm of Merowe university of technology (Abdulatif Alhamad), Sudan.  during the period from, 29th December 2019 to 8th, February 2020.
2.2 Experimental house 
Chicks from each replicate were placed in single cages in an open-house system (1 m²).   The  temperature was controlled during the fattening period and to be 33 C0 at the first day and every week was reduced about 2 C0.The lighting during the experimental period was continuous. each cage equipped with feed trough and water were offered (ad libitum) through a self feed-pump.
2.3 Experimental chickens 
 Total of 120 unsexed, one-day old chicks (Coob 500) achieved from the (Sudanese Nile Poultry Company, Northern Sudan), The chicks were kept under strict hygienic conditions throughout the experiment. chicks were randomly selected, weighed to get their initial body weight without any significant difference, and then allotted to four (4) treatments groups (C, T1, T2 and T3) (n=30) which were divided three replicates, according to a completely randomized design (CRD) for 42 days. 
2.4. Experimental diets
2.4.1. Ginger preparation
Ginger (Zingiber officinale) was purchased from the market. Ginger have been dried by the sun after that ground to get fine powder and kept un till used. 
2.4.2 Diet formulation 
Two basic diets are used to meet the requirements of the Cobb 500 breed for starter and finisher broiler chicks. The distribution of the experimental bird groups was divided to four experimental groups, the first group was control (C) which have fed by basal diet without additives ginger, after first week experimental groups were added ginger powder in dose to groups (T1 0.2%, T2 0.4% and T3 0.6%) to the broiler diet. Each group was fed the same starter feed 1st day to 21st day of their age, and from the 22nd to 42nd day the birds were fed by finisher feed diet. The specific analysis was performed according to methods specified by the AOAC (1998). Ingredients, calculated chemical analysis, and specific chemical analysis of the experimental diets is shows in Tables (2, 3, & 4). while the chemical composition of the super concentrate used in the basal diets is shows in Table (4).
Table (2(. experimental diet chemical analysis, %  
	Item
	Starter (from 1st to 21st day)
	Finisher (22nd to 42nd day )

	Metabolizable energy (Kcal/kg)
	2991
	3089

	Crude fat,%
	4.43
	5.17

	Crude protein,%
	21.43
	18.7

	Lysine,%
	1.15
	1.14

	Methionine,%
	0.53
	0.54

	Cystine,%
	0.29
	0.26

	Methionine + cystine,%
	0.82
	0.80

	Calcium,%
	0.98
	0.87

	Available phosphorus,%
	0.67
	0.68

	Caloric-protein ratio
	140
	165


Table (3( Determined chemical analysis, % of the experimental die
	Item
	Starter (from 1st to 21st day)
	Finisher (22nd to 42nd day )

	Dry matter
	95.5
	94.5

	Moisture
	5
	6

	Crude protein 
	23
	20.5

	Ether extract
	3.5
	3.1

	Crude fiber
	3.03
	3.65

	Ash
	6.4
	5.2

	Nitrogen free-extract
	59.55
	62.05

	Ca %
	0.7
	0.62

	P%
	0.34
	0.31


Table (4(Chemical composition of the concentrate
	
	Hendrix concentrate
	Champrix concentrate

	Metabolizable energy
	2150 (Kcal/kg)
	2000 (Kcal/kg)

	Crude protein
	35%
	35%

	Lysine
	12.65%
	14%

	Methionine
	5.8%
	5.6%

	Methionine + cysteine
	6.1%
	6.8%

	Calcium
	6.8%
	6.1%

	Available phosphorus
	7.9%
	6.5%



2.5. Microbial Population 
From 1 day to 42 days old, each chicks group was divided into three replicates. Microbial samples were collected from the small intestine and immediately transferred to the microbiology laboratory at Merowe Medical City Laboratory for bacterial identification and enumeration of microbial populations. (1 gram) of digesta from each sample has been was added to (9 ml) of meat and mixed for (1 minute). Tenfold serial dilution was performed by transferring (1 ml) of each mixture to the same broth volumes. finally, (1 ml) of the test tube will be taken at a 1/1000 dilution of each sample and inoculated onto the solid medium prepared in petri dishes for previous day. The dispersion process will be performed using a sterile diffuser that is sterilized after each step over a Bunsen flame. Yeast and mold fungi will be cultured on Sabouraud agar medium mixed with 250 mg of chloramphenicol to inhibit any bacterial growth and will be incubated at room temperature for up to two weeks for identification. Bacterial enumeration can be performed using Salmonella/Shigella agar for Salmonella and Shigella species, and Mac Conkey agar for Escherichia coli and other enteric bacteria.
2.6. Statistical analysis 
The experiment data were evaluated by using the General Liner model using SPSS Statistics 17.0 (Statistical Package for the Social Sciences, released August 23, 2008). Statistical significance was determined using one-way analysis of variance followed by Duncan's test (P ≤ 0.05) which was tested as the significance limit.
3. RESULTS AND DISCUSSION
The results from Table (5) showed no significant differences (P ≥ 0.05) between the experimental groups in the number of E. coli colonies. The total colony forming units (CFU) count of Salmonella bacteria had a highly significant effect (P ≤ 0.001) due to the absence of Salmonella bacteria in all treated groups compared to control.
Table (5).  The impact of ginger on the microbial density of broiler chickens
	Treatment
	C
	T1
	T2
	T3
	P level

	
	Control
	0.2%ginger
	0.4%ginger
	0.6%ginger
	

	Escherichia coli 
	8.8±1.6
	11.4±3.3
	11.1±1.6
	10.9±3
	N.S

	Salmonella SPP
	8.5±7.4a
	0000b
	0000b
	0000b
	***


Means on the same raw material with the same superscript numbers are not significantly different (P ≥ 0.05). Means with different superscript letters within the same row are significantly different (P < 0.05). N.S = Not significant. * = (P≤ 0. 05).  ** = (P ≤ 0. 01). *** = (P≤0. 001) 

current results are consistent with the results of Roth et al. (2015) who reported that the administration of aqueous extract of ginger resulted a significant and reduction the microbial species compared to control (P ≤ 0.05). also the same result found by Salmanzadeh (2015) who reported that the Quail fed with ginger had significantly Escherichia coli and Salmonella counts compared to control. Also Qorbanpour (2018) found supplementation of ginger as dietary effected the Intestinal microflora in Broiler Chickens, Small intestine bacterial counts did not differ significantly between treatments, and the control group showed higher total aerobic bacteria counts compared to the other treatments. Disagreed results obtained by some researchers such as  Damanik et al. (2015) found that administration of ginger extract had a significant effect (P ≤ 0.05) on reducing the number of E. coli in the feces of broiler chickens and concluded that administration of ginger extracts can be used to control E. coli in broiler chickens. Dieumou et al. (2009) found a significant decrease (P ≤ 0.001) E. coli colony forming units (CFU) number and other enteric bacteria in the ileocecal digestive tract, compared to control with increasing dose of ginger essential oils used and in the same observation Salmonella and Shigella species were produced (P ≤ 0.05).
The effects of ginger aromatherapy had a positive impact on the gut microbiota, reducing their loads compared to the control group, which contributed to some extent to maintaining health.
Tekeli et al. (2010) also reported that adding ginger to the diet of broiler chickens resulted in a significant reduction in the number of colonizing bacteria in the small intestine compared to the control group. Amaduruonye et al (2018) reported that the reduced microbial load in the cecum indicates the antimicrobial properties of ginger root powder. Finally, ginger reduces the number of pathogenic bacteria, such as Salmonella, which allows it to be effectively used as an alternative to antibacterial growth promoters in broiler diets.
4.2. Recommendations.
From the present study we would like recommend 
1. Uses ginger at different three level in broilers diet as an effective alternative of antibiotic growth promoters. 
2.  Induce ginger in broiler diets to reduce the number of pathogenic bacteria like salmonella spp. 
3. When use ginger in wider commercial applications there is a test their effects at lower inclusion levels and other preparation as well as administration methods for economic point of view 
4. Further researches are needed to establish standards ginger uses in poultry feed.
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