Chapter-I
INTRODUCTION
Bangladesh is densely populated crop growing country in the world and livestock is an integrated component of farming system which plays a crucial role in the economics of Bangladesh. Probiotic organisms are live microorganisms thought to be beneficial to the host organism. According to the currently adopted definition by FAO/WHO, probiotics are: "Live microorganisms which when administered in adequate amounts confer a health benefit on the host (FAO/WHO, 2001).   Lactic acid bacteria (LAB) and bifid bacteria are the most common types of microbes used as probiotics; but certain yeasts and bacilli may also be used. Probiotics are commonly consumed as part of fermented foods with specially added active live cultures; such as in yogurt, soy yogurt, or as supplements. Probiotics are live micro organisms which beneficially affect the host animal by improving its intestinal microbial balance. From this point of view, evaluation of probiotics is important. In our country, different foreign countries probiotic products are available in the market. Evaluation of individual probiotic sample has not done before. For this reason, evaluation of these probiotics is essential for our livestock. 
 Therefore, the study was undertaken in the Animal Nutrition Laboratory, CVASU during internship training with the following objectives;

Objectives: 
· To evaluate the individual   probiotic sample available in market.

· To calculate the microorganism or spore in specific probiotic sample.

Chapter-II

REVIEW OF LITETATURE
2.1. Definition

Some of the descriptions and definitions of probiotics commonly cited over the years (Vasiljevic and Shah, 2008).
Table-2.1.1. for some definitions

	Year
	Description

	1953
	Probiotics are common in vegetable food as vitamins, aromatic substances, enzymes &possibly other substances connected with vital.

	1965
	A substance secreted by one microorganism which stimulates the growth of another.

	1974
	Organisms and substances that contribute to intestinal microbial balance.

	1989


	Live microbial feed supplement which beneficially affects the host animal by improving microbial balance.

	1996


	Live microorganisms which, upon ingestion in certain numbers, exert health benefits beyond inherent basic nutrition.

	1999
	Microbial cell preparations or components of microbial cells that have a beneficial effect on the health& well-being of the host.

	2002
	Live micro-organisms that administered in adequate amount confer a health benefit on the host.


2.2. History
The original observation of the positive role played by certain bacteria was first introduced by Russian scientist and Nobel laureate Élie Metchnikoff, who in the beginning of the 20th century suggested that it would be possible to modify the gut flora and to replace harmful microbes with useful microbes (Metchnikoff, 1907). Metchnikoff, at that time a professor at the Pasteur Institute in Paris, proposed the hypothesis that the aging process results from the activity of putrefactive (proteolytic) microbes producing toxic substances in the large bowel. Proteolytic bacteria such as clostridia, which are part of the normal gut flora, produce toxic substances including phenols, indols and ammonia from the digestion of proteins. According to Metchnikoff these compounds were responsible for what he called "intestinal auto-intoxication", which caused the physical changes associated with old age. It was at that time known that milk fermented with lactic-acid bacteria inhibits the growth of proteolytic bacteria because of the low pH produced by the fermentation of lactose. Metchnikoff had also observed that certain rural populations in Europe, for example in Bulgaria and the Russian steppes that lived largely on milk fermented by lactic-acid bacteria were exceptionally long lived. Based on these facts, Metchnikoff proposed that consumption of fermented milk would "seed" the intestine with harmless lactic-acid bacteria and decrease the intestinal pH and that this would suppress the growth of proteolytic bacteria. Metchnikoff himself introduced in his diet sour milk fermented with the bacteria he called "Bulgarian Bacillus" and found his health benefited. Friends in Paris soon followed his example and physicians began prescribing the sour milk diet for their patients. (Vaughan, 1965).
Bifid bacteria were first isolated from a breast-fed infant by Henry Tissier who also worked at the Pasteur Institute. The isolated bacterium named Bacillus bifid us communis (Tissier, 1900) was later renamed to the genus Bifidobacterium. Tissier found that bifid bacteria are dominant in the gut flora of breast-fed babies and he observed clinical benefits from treating diarrhea in infants with bifid bacteria. The claimed effect was bifid bacterial displacement of proteolytic bacteria causing the disease. During an outbreak of shigellosis in 1917, German professor Alfred Nissle isolated a strain of Escherichia coli from the feces of a soldier who was not affected by the disease. Methods of treating infectious diseases were needed at that time when antibiotics were not yet available, and Nissle used the Escherichia coli Nissle 1917 strain in acute gastrointestinal infectious salmonellosis  and shigellosis.
In 1920, Rettger demonstrated that Metchnikoff's "Bulgarian Bacillus", later called Lactobacillus delbrueckii subsp. bulgaricus, could not live in the human intestine (Cheplin et al., 1920) and the fermented food phenomenon petered out. Metchnikoff's theory was disputable (at this stage), and people doubted his theory of longevity.
After Metchnikoff's death in 1916, the centre of activity moved to the United States. It was reasoned that bacteria originating from the gut were more likely to produce the desired effect in the gut, and in 1935 certain strains of Lactobacillus acidophilus were found to be very active when implanted in the human digestive tract. (Rettger   et al., 1935).
The term "probiotics" was first introduced in 1953 by Werner Kollath (Hamilton-Miller et al., 2003). Contrasting antibiotics, probiotics were defined as microbial derived factors that stimulate the growth of other microorganisms. In 1989, Roy Fuller suggested a definition of probiotics that has been widely used: "A live microbial feed supplement which beneficially affects the host animal by improving its intestinal microbial balance" (Fuller, 1989). Fuller's definition emphasizes the requirement of viability for probiotics and introduces the aspect of a beneficial effect on the host. In the following decades, intestinal lactic acid bacterial species with alleged health beneficial properties have been introduced as probiotics, including Lactobacillus rhamnosus, Lactobacillus casei, and Lactobacillus johnsonii (Tannock,  2003).
2.3. Microorganisms used in probiotic

Microorganisms used in probiotics include those derived from the Lactobacillus, Streptococcus, Enterococcus, Bacillus, Clostridium, Bifidobacterium species and E. coli Nissle 1917 (Kruis et al., 2004) . Bacterial probiotics have been effective in chickens, pigs and pre-ruminant calves; whereas yeasts and fungal probiotics such as (Saccharomyces cerevisiae) and Amaferm (Aspergillus oryzae) have given better results in adult ruminants (Fuller, 1999). The combinations of probiotics strains could increase the beneficial health effects compared with individual strains, because of their synergistic adhesion effects (Collado et al., 2007).Many strains of bacteria have been used as probiotics, the most commonly used species being 
                               [image: image1.emf]
           Figure 1: Lactobacillus planetarium used as probiotic   (Rastall, 2008).

Lactic acid bacteria such as Lactobacillus, Streptococcus and Bifid bacteria (Dunne et al., 2001). Commercial species of probiotics are usually isolated from the intestinal micro flora of the intended consumer (for example human, chicken or pig) and selected on the basis of criteria such as resistance to stomach acids and bile salts, ability to colonize in the intestine or antagonism of potentially pathogenic micro-organisms (Verdenelli et al., 2009). Lactic acid bacteria are found in large numbers in the gut of healthy animals and do not appear to affect them adversely. According to the words of the FDA (Chen et al., 2006), lactic acid bacteria were Generally Regarded as Safe (GRAS). Lactic acid bacteria used as probiotics have included: L. acidophilus, L. casei, L. delbrueckii subsp bulgaricus, L. brevis, L. cellobiosus, L. curvatus, L. fermentum, L. lactis, L. plantarum, L. reuteri, S. cremoris, S. salivarius subsp thermophilus, E. faecium, S. diacetylactis, S. intermedius, B. bifidum, B. adolescentis, B. animalis, B. infantis, B. animalis, B. longum, B. infantis, B. longum and B. thermophilum (L. lactobacilli; S. Streptococci; B. Bifidobacteria) (Sekhon and Jairath, 2010).
Species other than lactic acid bacteria which are currently being used in probiotic preparations include Bacillus species and yeasts (Saccharomyces cerevisiae and Aspergillus oryzae). Bacillus species are mostly soil organisms, some of which are used for the production of antibiotic substances and are not normal components of the indigenous micro flora (Jonsson and Conway, 1992). Bacillus products could compete with other intestinal micro flora for nutrients (Freter, 1992) or might produce an antibacterial substance (Hentges, 1992) if the products were continually fed. Lactobacillus and Bifidobacterium species have been used most extensively in humans whereas species of Bacillus, Enterococcus and Saccharomyces yeast have been the most common organisms used in livestock (Simon et al., 2001). However, there has been a recent increase in research on feeding Lactobacillus to livestock (Pascual et al., 1999); (Gusils et al., 1999 ); (Jin et al., 2000) ;( Tellez et al., 2001). Yeasts naturally occur on plant material and can be found among the enteric micro flora in animals (Mathew et al., 1998). Enzymes, vitamins and other nutrients contained within yeast have been proposed to produce beneficial performance responses in pigs (Kornegay and Risley, 1996).
2.4. Mechanism of action of probiotics
Four mechanisms have been summarized to explain the protective effects of probiotic: Antagonism through the production of antimicrobial substances (Vandenberg, 1993); competition with the pathogen for adhesion sites or nutritional sources (Guillot, 2003) immunomodulation of the host (Isolauri et al., 2001) and inhibition of the production of bacterial toxins (Brandao et al., 1998). The first three mechanisms are ordinarily attributed to lactic acid bacteria while the last two are more specifically attributed to yeast. Probiotic bacteria exhibit host-specific and strain-specific differences in their actions, a combination of probiotics with different mechanisms of action could perhaps amplify the protective range of bio-therapeutic preparations (Filho et al., 2000).
2.5. Application of probiotics in animal
Improved growth rate: 

Lactobacilli is one of the major species of beneficial micro-organism in the gut of mono gastric animals (Blaut, 2000) the fore-stomach of ruminants in very early life is similar to that of mono gastric animals and hence supplementation with Lactobacillus improves digestibility of nutrients (El et al., 2000); (Soliman et al., 2000). In animal nutrition microorganisms used as probiotics was linked with a proven efficacy on the gut micro flora. Administration of probiotic strains separately and in combination was significantly improved feed intake, feed conversion rate, daily weight gain and total body weight in chicken, pig, sheep, goat, cattle and equine (Chiofalo et al., 2004) ; (Li et al., 2006); (Torres et al., 2007); (Samli et al., 2007); (Casey et al., 2007). Probiotic reduced leg weaknesses in broilers (Plavnik and Scott, 1980), prevented starvation sterility of young sows (Bohmer et al., 2006). Probiotics has a positive effect on various digestive processes, especially cellulolysis and synthesis of microbial protein (Yoon and Stern, 1995). Probiotics were stabilizers of ruminal pH and lactate, increased the absorption of some nutrients and displayed a growth-promoting effect that was comparable to avilamycin treatment (Mountzouris et al., 2007). The main objectives of application of probiotics in the rearing of young animals are improved survival, inhibition of diarrhea, superior growth and better feed conversion efficiency (Jin et al., 1996). Dietary use of probiotics is thus preferred to that of antibiotics to enhance nutrient utilization, improve feed efficiency and maintain health status because of their non-harmful effect on consumers. (Onifade et al., 1999).
Milk production: 
The supplementing animals feed with probiotics have a beneficial effect on subsequent milk yields, fat and protein content (Sara et al., 2002); (Kritas et al., 2006). Blood and milk parameters were significantly improved using probiotic, as shown by higher serum cholesterol and total lipids concentrations and higher milk fat and protein content at mid-suckling period in sow (Alexopoulos et al., 2004). Aspergillus oryzae and Saccharomyces cerevisiae have increased milk production, milk Solids-Not-Fat (SNF) and tended to increase milk protein percentages in dairy cows (Yu et al., 1997). This is due to the numbers of cellulolytic bacteria, fiber degradation and changes in Volatile Fat Acid (VFA) in the rumen (Martin and Nisbet, 1990).
In the traditional milk products, microbes are selected for their ability to grow and produce organic acids in milk. In the case of probiotic products, the microbes are mainly selected on the basis of their potential health-associated properties. The number of viable microbial cells that should be present in a probiotic product has been considered to be between 106 and 108 CFU mL (Kailasapathy and Rybka, 1997). Cheese was optimized by the addition of Bifidobacterium lactis and Lactobacillus acidophilus (Gomes et al., 1998). Quarg produced by probiotics has shown a beneficial effect on intestinal function and promoting a good health (Milanovic et al., 2004).
Meat production: The demand of safe and qualitative meat on the market has considerably increased nowadays. The producers are eager to use natural and safe non-chemical forage supplements, which positively affect animal health, increase their productivity and improve quality of the production. Probiotics increased the carcass output and water holding capacity and decreased cooking loss and meat hardness (Ceslovas et al., 2005). Probiotics was reduced morbidity and mortality of growing rabbits during the fattening period (Paulius et al., 2006). Sub-therapeutic use of antibiotics in poultry feeds has become undesirable because of the residuals in meat products and development of antibiotic-resistant bacteria populations in humans. Chicken meat contaminated with Campylobacter jejuni can be the source of human enteritis. To decrease the risk of human infection, Campylobacter should be controlled at farm levels by orally given probiotic bacteria to prevent colonization of chicken with Campylobacter (Chaveerach et al., 2004).
Several probiotic strains have been utilized for fermented sausages (Hammes and Knauf, 1994), such as lactic acid-producing mainly belong to the genera Lactobacillus, Pediococcus and Streptococcus (Hammes and Knauf, 1994). The most important reason for applying probiotics in the production of fermented sausage is their ability to produce a consistent and controlled acidification that inhibits growth of undesirable microorganisms (Luecke and Hechelmann, 1987). With respect to microbiological safety, Staphylococcus aureus was responsible for food poisoning incidents in many types of food, including fermented sausages (Smith et al., 1983). Therefore, in the meat industry lactic acid bacteria are widely used as starter cultures for suppressing the growth of S. aureus in the manufacturing of fermented meat products (Marcy et al., 1985).
Egg production: 
Probiotics increased egg production and egg quality (Haddadin et al., 1996; Kurtoglu et al., 2004) and decrease egg contaminations (Van Immerseel et al., 2006). Probiotic was also increased egg shell weight, shell thickness and serum calcium (Panda et al., 2003). In addition, probiotic was significantly reduced the plasma cholesterol and triglyceride (Haddadin et al., 1996), confirming the important roles of Gastrointestinal Tract (GIT) microorganisms in recycling of lipids. Probiotics had no effect on chick quality or production efficiency in broilers produced by the breeder flock (O'Dea et al., 2006). 
2.6. Performance of poultry given probiotics

Lan et al., (2003) reported that broiler chickens given Lactobacillus agilis JCM 1048 and Lactobacillus salavarius subsp. salicinius JCM 1230 significantly increased weight gain by 10.7%.
2.7. Control the growth of pathogen in rumen

(Peterson et al., 2007) reported that Lactobacillus acidophilus strains reduced the shedding of Escherichia coli O157:H7 in cattle.

S. boulardii was reported to be effective against Salmonella and E. coli and degrade the toxin produced by Clostridium difficile. It is believed that apart from toxin degradation, other processes involved in the reduction of pathogen load include competitive exclusion and cell-binding (Chaucheyras  et al., 2008).

2.8. Increase the Rate of Establishment of Cellulolytic Populations in the Rumen

At birth the young ruminant is germ-free but with contact with his mother’s saliva and feces and that of other animals the neonate acquires a micro flora rapidly (Chaucheyras et al., 2008). This prolonged contact between the mother and her young is more frequent in small size farming systems; in more intensive dairy systems the calf is rapidly separated from the motherland is often introduced to solid feed before the succession of all microbial populations is completed (Fonty et al. 1987).
2.9. Probiotic stimulation of calcium uptake by entrecotes.

It has been shown that milk fermented with Lactobacillus helveticus had some effects on calcium metabolism in postmenopausal women (Narva et al., 2004).  In the short term it reduced plasma parathyroid hormone and increased serum calcium but had no effect on carboxyl-terminal telopeptide of type I collagen. This modulating effect on calcium metabolism may result from facilitated calcium uptake by entrecotes. An increase of calcium uptake was demonstrated in Caco-2 cells for some probiotic bacteria such as Lactobacillus salivarius (UCC 118) but not for such others as Bifidobacterium infants (UCC 35624) (Gilman et al., 2006).
2.10. Immunity 

Probiotics stimulation of the immune system in pigs was observed by several authors (Takahashi et al., 1998); (Franscico et al., 1995). (Oelschlaeger, 2010) reported that probiotics can influence the immune system by products like metabolites, cell wall components and DNA. Obviously, immune modulator effects might be even achieved with dead probiotic bacteria or just probiotics derived components like peptidoglycan fragments or DNA. (Wang et al., 2009) demonstrated that the feeding of L. fermentum induced an increase in the pro-inflammatory cytokines and the percentage of CD41 lymphocyte subset in blood. Taras investigated the effects of long-term application of E. faecium on performance, health characteristics of sows and offspring. They reported that probiotic supplementation reduced overall pre-weaning mortality (16.2 vs. 22.3%) and the rate of piglets with post-weaning diarrhea (21 vs. 38%). Reduction of diarrhea by probiotics was studied frequently (Table 1) because diarrhea is the main problem of piglets during the 1st weeks after weaning with utmost importance for production (Simon et al., 2001).
The efficacy of probiotics under different conditions may be due to the probiotic preparation itself or various other factors. These factors may include the low survival rate of strains, varying stabilities of strains, low probiotic doses, frequency/infrequency of administration, interactions with some medicines (antibiotics and antimicrobials), health and nutritional status of the animal and the effect of age, stress, genetics and type differences of animals (Bomba et al., 2002). Research points to the fact that probiotics are most effective in animals during micro flora development or when micro flora stability is impaired (Kornegay et al., 1996) .Therefore, it is also suggested that the effects of probiotics appear to be more consistent and positive in piglets rather than in growing finishing pigs (William, 2000).
B. longum and other lactic acid bacteria have been found to increase the total amount of intestinal IgA (Takahashi et al., 1998); (Vitini et al., 2000). Likewise, L. casei has been reported to have immunoadjuvant activity (Perdigon et al., 2003) and L. plantarum was shown to increase antibody production against E. coli (Herias et al., 1999).
2.11. Doses of different probiotics in ruminant
Aspergillus oryzae  5×107 cfu/ml. (Beharka et al., 1991)

Lactobacillus acidophilus 5×107 cfu/ml. (Cruywagen et al., 1996)
Bifidobacterium pseudolongum, Lactobacillusacidophilus 3×109cfu/ml. (Abe et al., 1995).
Lactobacillus acidophilus, Lactobacillus plantarum, Lactobacillus acidophilus 27S C 1.85×107 cfu/ml. (Abu et al., 1996)
Lactobacillus acidophilus, Propionibacterium freudenre1×106cfu/mlto1×109 cfu/ml. (Elam et al., 2003)
Propionibacterium jensenii 702 (PJ702)   1.1×108cfu/ml1.2×109cfu/ml. (Adams et al., 2008
Lactobacillus acidophilus, Saccharomyc scerevisiae      1×1093×109cfu/flask/calves (Malik and Bandla, 2010).
Lactobacillus casei DSPV318T, Lactobacillus alivarius DSPV315T, Pediococcu acidilactii DSPV   006T 3×109cfu/kg live weight (Frizzo et al., 2010).
Chapter-III
MATERIALS & METHODOLOGY
3.1. Study Area:  Animal science and Nutrition Laboratory, CVASU.
3.2. Study Duration: 1.01.12 - 6.05.12

3.3. Collection of sample: The sample was collected from the available local market.
3.4. List of samples that I have evaluated in the laboratory was as follows:
Micro guard, Masticare, Biogen, Biolact bolus, Probiogut, Poultry star sol, Protexin boost, Gutpro.
3.5. METHODOLOGY
DIRECT MICROSCOPIC COUNT (DMC)

STEP-1: DETERMINATION OF MICROSCOPIC FACTOR

1. The field diameter of the microscope is to be measured in mm up to 3rd decimal.

2. Determine the area of the field square radius (r) is to be multiplied by 3.1416

3. To convert the area of one field, a square mm to square cm field area is to be divided by 100

4. To determine the know of one field in a square cm 1 is to be divided by the area of 1 field in term of 1 cm.

5. Since 0.01 ml of milk was spread over one square cm area, the no. of field is to be multiplied by 100 to determine the no. of microscopic field/ ml of milk. This is called microscopic factor.

6. Area of field= 11r²× The microscopic factor (MF) is expressed as 10000/11r²

STEP-2: PREPARATION OF SMEAR

1. A clean glass slide was taken and one or two boundary lines were drawn with the help of a guide plate and marking pencil.

2. 0.01ml of sample was placed with the help of a pipette inside the boundary line.

3. The smear was dried in open air.

STEP-3: STAINING OF SMEAR

1. The slide was placed with smear in xylene solution for 2 minutes.

2. Then, it was taken out and placed in 95% alcohol for 1 minute.

3. The slide was taken from the alcohol and was placed in methylene blue stain for 2 minutes.

4. The slide was rinsed in distilled water.

5. The smear was dried in open air.

STEP-4: COUNTING OF BACTERIA

1. The slide was placed directly under 100 magnification of microscope after giving a drop of immersion oil.

2. The sample bacteria were placed with the help of a loop inside the boundary line.

3. The no. of bacteria was counted from 30 fields randomly and the average was calculated.

4. The total no. of the bacteria was finally counted by multiplying with microscopic factor (MF).

Spore staining procedure: (Hansen’s Method)

Step-1: Prepare the film containing the spore forming bacteria as usual.

Step-2: Stain with steaming carbon fuchsine for 5 minutes.

Step-3: Decolorize with 5/ acetic acid until the film is a light pink then wash with water.

Step-4: Counter stain for 3 minutes with methylene blue.

Result: The spore will be stained bright red and the vegetative part of the cell will be blue.
3.6. Calculation:

Total no of field=30
Total no. of cluster=600

Cluster per field=20

FDR=Focus diameter reading=17µm

FD=Focus Diameter=17×0.01=0.17mm

Focus radius=r=D/2=0.17/2=0.85mm

Field Area=FA=πr2sqmm=πr2/100 sqcm

Number of field per sq cm=100/πr2
Number of field per ml of sample=100×100/πr2

Microspic Factor (MF) =10000/πr2
Number of bacterial cluster per ml of sample=MF×average no. of bacterial cluster from 30 field
Chapter-IV
RESULTS AND DISCUSSION
Table-4.1: Evaluation chart of Probiotics.
	Sl no
	Product name
	Company
	Reference value(R)
	Observed value(O)
CFU/gm
	Variation
(R-O) CFU/gm
	%  of  variation
	Average   variation (%)

	1
	Microguard
	Zeus
	Total viable count=3 billion per gram
	2.4×108
	6×107
	20
	20.10

	2
	Masticare
	Square
	100gm contains 100 million spores
	7×105
	3×105
	30
	

	3
	Biogen 
	Samu Median
	1×1011  CFU/gm
	7.6×1010
	2.4×1010
	24
	

	4
	Biolact bolus 
	Square
	2×108CFU/gm
	1.5×108
	5×107
	25
	

	5
	Probiogut 
	Vital BD
	1.25×108CFU/gm
	7×107
	5.5×107
	44
	

	6
	Poultry star sol 
	Reneta
	5×109 CFU/gm
	4.86×109
	14×107
	2.8
	

	7
	Protexin boost 
	Novartis
	2×109CFU/gm
	1.9×109
	1×108
	5.0
	

	8
	Gut pro 
	Zeus
	2×109CFU/gm
	1.8×109
	2×108
	10
	


Probiotic as a feed additives supplied in ration for progress of digestive physiology of animal and poultry. So bolus as well as powder form of this product is prepared by different commercial company which is normally available in market. From above table, I have evaluated eight sample of probiotic in   Animal Nutrition Laboratory to find out the accuracy of reference value leveled on product   of different   companies.  I have found average 20.10 % deviation of total bacterial count in supplied sample. Among these, Probiogut & Masticare shows highest deviation and Poultry Star Sol shows around the reference value. 
Chapter-V
CONCLUSION
 From this study, it can be seen that Poultry Star Sol, Protexin boost, Gut pro are good quality probiotics. These are around reference value. Other than those are below the reference value it may be due to manufacturing faults or company’s low attention, microscopic calculation, reagent preparation etc. Finally, recommended that the evaluating products Poultry Star Sol, Protexin Boost and Gut pro are useful for livestocks.
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APPENDIX 
List of probiotics available in market

	SL. NO
	Brand name
	Pack size
	Company

	1
	Biovet YC
	250g,1kg
	Speed

	2
	Protexin Boost
	5g sachet
	Novartis

	3
	Protexin Concentrate
	1kg
	Novartis

	4
	Protexin WSP
	100g
	Novartis

	5
	Microguard
	500g,1kg
	Zeus

	6
	Masticare
	100g
	Square

	7
	Biogen
	200g
	Samu Median

	8
	Poultry Star Sol
	10g
	Reneta

	9
	Maxi grain NSP
	1kg
	Avon

	10
	Gutpro
	100g
	Avon

	11
	T.G.I
	500g,1kg,5kg
	Avon


	12
	Live sac
	25kg
	Zeus

	13
	Grozyme
	1kg
	Zeus

	14
	Brozyme
	25kg
	Zeus

	15
	Lactosac
	100g,200g,1kg
	Ecopharma

	16
	Biolact 
	Bolus
	Square

	17
	Probiogut
	Bolus
	Vital BD

	19
	Milk boost
	1kg
	Novartis

	20
	Availa
	500g,1kg
	Reneta
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