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ABSTRACT

The study was carried out to compare the efficacy of yogurt from synthetic probiotic on
egg production, body weight and hematological parameter in layer at the about age of
80-85 weeks Hi Sex Brown breed. The study was conducted under the department of
Physiology and Pharmacology. At 80 weeks of age, forty Hi Sex Brown breed were
randomly divided into 4 groups (To, T1, T2 and T3) and each group remain 10 hens.
Group To was kept for control, Group T; was treated with Probiotics (Protexin®) with
water at a dose of 1.5gm, Group T, were treated with Yogurt (Sour curd), Group T3 was
treated with combination of both probiotic(Protexin®) and Yogurt. Over the course of the
trial, observations were recorded for egg production, body weight and, hematological
parameter. Egg production were increased significantly (p<0.05) in all treated groups in
respect to the control group and highest was recorded in combine Group D treated with
Probiotic and Yogurt Body weight gain were not significantly increase with compare to
the treated group. Hematological parameter no significant (p>0.05) differences were
observed among ESR (Erythrocyte Sedimentation Rate) and TLC (Total Leucocyte
Count) of the treatment groups in case of hematological values in respect to the control
group after treatment. But hematological parameter were significantly different between
the PCV (Packed Cell Volume) at the level of (p>0.05) and Hb (Hemoglobin) level were
significantly different (p>0.01). The present study reveals that combine Probiotic and
Yogurt treatment (Group T3) was the best effective on egg production and profitability

without making any health hazard of aged breed among all the treated groups.

Vi
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CHAPTER |

INTRODUCTION

Poultry is one of the most important and promising industrial sectors for the economic
development of Bangladesh. Traditionally, poultry rearing was considered as a small
scale operation and an additional source of income for the rural people. At the-doorstep
of 21% century, there are many commercial sectors, which make the globalization
concept to work and for strengthening the future economic development.

Although poultry industry is developing in Bangladesh, it is facing some constraints
Feed is the main problem which influences the production cost. Feed additives, like
antibiotics, hormones and coccidiostats are used in the diet of poultry to improve the
efficiency of poultry production. However, antibiotics and hormones have harmful
effects on poultry as well as human health. Recently, it is believed that probiotics have
beneficial effects to improve the productive performance of poultry.

As defined by Crawford (1979) the term probiotic is a culture of specific living micro-
organisms (Primarily Lactobacillus spp.) which implants in the animal to ensure the
effective establishment of intestinal populations of both beneficial and pathogenic
organisms. Probiotics are specific chemical agents produced by micro-organism

containing Lactobacillus acidophilus Lactobacillus casei, Bifidobacterium bifidum,

Aspergillusoryzae and Torulopsis (Mohan et al., 1995). Fuller (1988) defined probiotics
as “A live microbial feed supplement, which beneficially affects the host by improving
its intestinal microbial balance”. The US National Food Ingredient Association defined,
probiotic (direct fed microbial) as a source of live naturally occurring microorganisms

and this includes bacteria, fungi and yeast (Miles and Bootwalla, 1991).

Probiotic is a microorganism or combination of microorganisms which selectively
suppress the harmful bacteria (Salmonella, E. coil, etc.) in the gut of living beings.
Probiotics also contain other substances to improve the intestinal microbial balance. The
adverse effect of antibiotic feeding encouraged a shift in favors of feeding probiotics to
boost up productive performance of chickens (Fuller, 1988). Impact of biotechnology in
poultry nutrition has significant importance. Biotechnology plays a vital role for efficient

utilization of feed and better production. So it is imperative to the poultry nutritionists to



use these resources in the diet of poultry to increase the efficiency of production.
Improved egg production, feed conversion ratio, egg weight, specific gravity were
observed by adding probiotic in the diet of layer (Nahashon et al., 1994c, 1996a, 1996b,
Mohan et al., 1995; Nahashon et al., 1992; 1993; 1996a; Tortucro and Fermander, 1995;
Nahashon et al. 1994b). During the laying phase, supply of 153g CP/kg diet with
Lactobacillus produced significantly larger eggs (P .05) than those given a similar diet
without Lactobacillus (Nahashon et al., 1996a; Molauti et al., 1995; Tortuero and
Fernander, 1995). But some authors found the reduced egg production and feed
conversion efficiency in using probiotic in layer hen (Nahashon et al., 1994a; Goodling
etal., 1987).

All of the probiotics available in the market contain Lactobacilli and/or Streptococci.
When the Lactobacilli are offered orally, they are able to migrate from the gut to the
systemic circulation. They can translocate and survive many days in the spleen, liver and
lungs. Cell wall products may have a co-stimulatory role on the induction of the systemic
immune response (Fuller, 1988; Erickson and Hubbard, 2000).

Oral administration of Lactobacillus casei has been reported to enhance the activity of
splenic NK cells and to stimulate phagocytic activity (Saito et al., 1981; Matsuzaki al et.,
1998). But there is a scarcity reports on its usage of yogurt on laying hen. For this reason
the present study was conducted to evaluate the potential of yogurt feeding in drinking
water in laying hens in order to observe their influence on feed intake, laying

performance, body weight gain and hematological parameter.

According to the information received from the manufacturer, probiotics have the

following characteristics:

% Microorganism of probiotic can requisite and adjusts within a shortest

possible time.

K/

AS

% Multiple species product is better than single species product.

K/
*

% The stability of micro flora may be affected by many factors like change of
feed, vaccination, intestinal pH, bile salt concentration in the gut and use of

antibiotics.

K/

2

% Many strains of lactic acid producing bacteria are resistant to antibiotics.

K/
*

% It must have rapid colonizing ability and strong foothold in the gut. A

probiotic available in the market with trade name protexin has the similar

2



characteristics. So, present study was undertaken to assess the effects of
protexin® and yogurt on layer performance.

Objectives

> To study the efficacy of protexin® and yogurt on egg production.
> To study the efficacy of protexin® and yogurt on body weight and cost benefit.
> To study the effect of protexin®™ and yogurt on hematological parameters.

» To know the adverse effects related to treatment.
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CHAPTER I

REVIEW OF LITERATURE

With regard to the effect of probiotic, many research institutes, libraries were contacted
and-internet web sites and computer databases were searched during the course of the
experiment. It appeared that a lot of experiments were conducted in terms of probiotic
using single or double species of bacteria but in terms of probiotic using multiple species
of bacteria, yeast, and mold, limited information was available. However, the
information collected through deliberate study are reviewed in this chapter.

2.1 Probiotics

Probiotics are feed supplement of live microbial origin which has beneficial effect on the
host animal by improving the intestinal microbial balance. Although the word ‘probiotic’
was only used a few decades ago, but it has an aged and interesting history. The term
probiotic was first introduced by Lilly and Stilwell, (1965) to describe the growth
promoting factors produced by microorganisms. A real understanding of how probiotics
function began when the Nobel Prize winner Russian physiologist, (Metchnikoff, 1907),
introduced his intoxication theory. He stated that the main cause of aging is “toxicants”
formed by intestinal putrefaction and fermentation and suggested drinking beverages
such as yoghurt containing lactic acid bacteria would prevent aging. The concept of
probiotics applied to preventive medicine. A he postulated that the longevity observed in
the Balkan’ person was due to the regular Consumption of soured milk containing
Lactobacillus bulgaricus. Lactobacilli suddenly attracted world attention. In spite of
unknown data or limited understanding on composition and physiology of gut
microflora, from the results obtained with probiotic use has provided more knowledge
and experience at least to understand how probiotics should be used for better
performance. Several microorganisms have been identified as could be used as
probiotics- such as different types of Lactobacillus e.g. L. acidophilus, L. reuteri,
Streptococcus faecium, S. lactis, Saccharomyces cerevisiae, Bacillus coagulans, Bacillus
subtilis and so on. Functional foods as a marketing term was initiated in Japan in the late
1980s and is used to describe food fortified with ingredients capable of producing health
benefits. This concept is becoming increasingly popular with consumers because of a

heightened awareness of the link between health, nutrition and diet. In Japan, a standard



was developed by the Fermented Milks and Lactic acid bacteria beverages association
stipulating that a product should contain 1 x 10" viable bifidobacteria/gm or ml product
to be considered a probiotic food (Ishibashi and Shimamur, 1993).

2.1.1 Biotechnological aspect of probiotics

The biotechnology has a very important role in improving feed utilization capacity of
birds and animals. Feed grade enzymes which are expected to utilize as feed additives to
improve digestibility of broiler. ldentification of microbes, which produce useful
enzymes, identification of genes responsible for production of such enzymes and their
manipulations has vast application in animal and broiler nutrition. Newer and newer
species of beneficial microorganisms are identified as generally recognized as safe i.e.
Generally Recognized As Safe (GRAS) listed. Some of these are native Organisms and
support them in getting established in the gut. Specific strains are genetically to make
them suitable for animal feed, e.g. feed processing viability, lactic acid production,
enzyme production, shelf life etc. Lactobacilli were the first genus of bacteria proved to
have health benefits. Lactobacilli have been shown to be present in the gastrointestinal
tract of most of animals and birds. They lower the pH of gut by converting sugar to lactic
acid, which inhibits the growth of enter pathogens. Lactobacillus sp. can get quickly
colonized in the gut epithelium to deprive sites for attachment of pathogens. They have
immunoregulatory actions by increasing macrophage activity and also by enhancing the

production of immunoglobulins globally.
2.1.2 Different types of probiotics

¢+ Synthetic probiotic
¢+ Natural probiotic (Yogurt)
i. Sweet yogurt

ii. Sour yogurt



Synthetic probiotic of different company

Products | Company | Target Total Bacterial Strain Yeast Strain
Animal CSuU
count
Protexin | Ciba-Geigy Pig 2 x 10%/ S. faecium Apergillusoryzae
GM
Poultry S. thermophilus Torulopsis sp.
Cattle Lactobacillus
easei
Horses L plantarum
Sheep L bulgaricus
Turkey L acidophilus
B. bifidum
Digester ACI poultry L acidophilus
Fish Bacillus
polyfermenticus
Clostridium
butyricum
Lactosaac | All Tech Pig 1.3 x 10’ L acidophilus Sacchoromycescere
visiae
Poultry S. faecium
Yeasacc All Tech Cattle Sacchoromycescere
visiae
Sheep
Horses
Toyocerin | Toyo Jazo Pig 10x 107 Bacillus toyoi
Poultry
Cattle
Fish

2.1.3 Mode of Action of probiotic

Protexin® has an effect on the small intestine by:

1. Suppression of viable count:

a) Production of antibacterial compounds

b) Competition for nutrients

c) Competition for adhesion sites




2. Alteration of microbial metabolism

a) Increased enzyme activity
b) Decreased enzyme activity

3. Stimulation of immunity

a) Increased antibody levels
b) Increased macrophage activity-

2.1.4 Type of probiotic and micro-organisms used

There are several types of probiotics available in the market are to be used in poultry,
with arrange of micro-organisms present and, therefore, with different metabolic
activities and action modes. Also, they present variations as to the capacity of colonizing
the intestine or not, which justify variations on the results of their use. Bacillus,
Bifidobacterium, Enterococcus, E. coli, Lactobacillus, Lactococcus, Streptococcus,
Pediococcus species, and a range of yeast species and non-defined mixed cultures have
been used (Fuller, 1992; Patterson and Burkholder, 2003; Kabir et al., 2004,
Mountzouris et al., 2007). However, even those belonging to the same species can have
different strains and even these different strains from the same species can have different
metabolic activities. These bacteria are used alone or in combination (Miles, 1993;
Montes and Pugh, 1993). Non-defined mixed cultures, known as competitive exclusion
cultures, are normally related to the treatment of one-day chicks with an indefinite
microbiota derived from adult animals resulting in resistance to colonization against
pathogenic micro-organisms. Among the colonizing species, Lactobacillus sp.,
Enterococcus sp. and Streptococcus sp. Are worth mentioning, and among the non-
colonizing species, Bacillus spp. (spores) and Saccharomyces cerevisiae (Zikic et al.,
2006 and Peric et al., 2009). Another characteristic of probiotics is that some micro-
organisms are constituted by microorganisms normal to the intestinal micro biota of
poultry, and others by bacteria different from the ones from the digestive tract.
According to Kabir (2009) the most commonly used species are: Lactobacillus
bulgaricus, Lactobacillus acidophilus, Lactobacillus casei, Lactobacillus helveticus,
Lactobacillus lactis, Lactobacillus salivarius, Lactobacillus plantarum, Streptococcus
thermophilus, Enterococcus faecium, Enterococcus faecalis, Bifidobacterium spp. and

Escherichia coli, and except for Lactobacillus bulgaricu sand Streptococcus



thermophilus, all the remaining ones are intestinal strains. Recently, emphasis has been
given to the selection, preparation and application of probiotic strains, especially lactic
acid bacteria (Wang and Gu, 2010). Natural adaptation of lactic acid bacteria to intestinal
environment and the lactic acid produced by them have provided advantages for these
organisms over other microorganisms used as probiotic (Guerra et al., 2007).

2.2 Yoghurt

Yoghurt is the most popular fermented milk product in the world. Traditional yoghurt is
also considered as probiotics. Generally, yoghurt are two types sweet and sour. Sweet
yoghurt is generally prepared from mixed culture of Streptococcus lactis, Streptococcus
thermophilus, Streptococcus citrophilus, and Lactobacillus planterum. Sour yoghurt is
prepared by seeding milk with a combination of Streptococcus thermophilus and
Lactobacillus bulgaricus. Usually, the starter culture containing Streptococcus lactis,
Streptococcus thermophilus, Lactobacillus bulgaricus and Lactobacillus acidophilus
used for manufacture of yoghurt. In fresh yoghurt the amount of these in microorganisms
(Lactobacillus bulgaricus and Streptococcus thermophilus) together are in a

concentration of 108 cells/ ml.
2.2.1 Composition of Yogurt:

Streptococcus lactis
Streptococcus thermophiles
Streptococcus citrophilus
Lactobacillus planterum.
Lactobacillus bulgaricus

Bifidobacteria

YV V. V V V V V

Lactobacillus delbruecki subsp. bulgaricus


https://en.wikipedia.org/wiki/Lactobacillus_delbrueckii_subsp._bulgaricus

2.2.2 Nutritional value per 100 g (3.5 0z) from USDA database

Energy 257 kJ (61 kcal)
Carbohydrates 4.7¢

Sugars 479

Fat 3349

Saturated 219
Monounsaturated 09¢

Protein 35¢

Vitamins

Vitamin A equiv.

(3%) 27 ug

Riboflavin(B2)

(12%) 0.14 mg

Trace minerals

Calcium

(12%) 121 mg

2.2.3 Comparison of Whole Dairy Milk and Plain Yogurt from Whole Dairy Milk,

One Cup (245 g) Each from USDA database

Property Milk Yogurt
Calories 146 149
Total Fat 799 85¢
Cholesterol 24.4 mg 11 mg
Sodium 98 mg 113 mg
Total Carbohydrates 12.8 ¢ 12 ¢
Protein 799 99
Vitamin A 249 1U 243 1U
Vitamin C 0.0 mg 1.2 mg
Vitamin D 96.51U ~
Vitamin E 0.1 mg 0.1 mg
Vitamin K 0.5 nug 0.5 ug
Thiamine 0.1 mg 0.1 mg
Riboflavin 0.3 mg 0.3 mg
Niacin 0.3 mg 0.2 mg
Vitamin B6 0.1 mg 0.1 mg
Folate 12.2 pg 17.2 pug
Vitamin B12 1.1 pg 0.9 nug
Choline 34.9 mg 1.0 mg
Biotin 1.5mg ~
Water 2159 2159
Ash 179 189



https://en.wikipedia.org/wiki/Food_energy
https://en.wikipedia.org/wiki/Carbohydrate
https://en.wikipedia.org/wiki/Sugar
https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Saturated_fat
https://en.wikipedia.org/wiki/Monounsaturated_fat
https://en.wikipedia.org/wiki/Protein_%28nutrient%29
https://en.wikipedia.org/wiki/Vitamin
https://en.wikipedia.org/wiki/Vitamin_A
https://en.wikipedia.org/wiki/Trace_mineral
https://en.wikipedia.org/wiki/Calcium#Nutrition

2.2.4 Function of yoghurt

% Yoghurt could inhibit the growth of intestinal carcinoma through increased
activity of Ig A, T cells and macrophages.

% Yoghurt increases the bioavailability of many essential nutrients such as Ca, Mg
and Zn ions.

% Yoghurt allows the absorption of lactose in hydrolyzed form.

2.3 Protexin® and Its mood of action

Ptotexin® is a multistrain probiotic containing a selection of strains representative of the
flora of several animals species and some micro-organisms. Such a preparation will be
active against a wide range of conditions in several animal species. All the strains would
not be expected colonise or be active in every case; different conditions in different
animals. Protexin® product is a freeze dried preparation containing live viable stains of

naturally occurring micro- organisms.

Bacillus polyfermenticus n sp.
Lactobacillus acidophilus
Clostridium butyricum
Streptococcus faecium

Lactabacillusbulgaricus

YV V. V V V V

Streptococcus thermophilus
» Lactobacillus plantarum
The product contains two yeasts: Torulopsiss spp. and Aspergillusoryzae, which produce

protease, a-amylase, lipase, cellulase to enhance the digestion and able to digest of fiber.
Lactobacillus acidophilus

a) Stimulates immunity (Perdigon et al., 1990)

b) Suppresses microbial enzymes activity involved in production of carcinogens
(Goldin et al., 1984)

c) Promotes growth of farm animals (Tortucro, 1973, King, 1968, benchman et al.,
1977).

d) In gnotobiotic chicks antagonises Salmonella typhimurium, Staphylococcus
aureus and E. coil (Watkins and Miller, 1983).

10



Lactobacillus plantarum

a) Characteristic lumen organism

b) Ferments wide range of carbohydrates

c) Acid tolerant(Jensen et al., 1956)

d) Production of organic acids and bacteriocins (Konissky, 1982; West and Warner,
1988; Daesche, 1990; Anderson, 1981)

Lactobacillus rhamnosus

a) Stimulation of immunity (Perdigon et al., 1990)
b) Macrophage activation (Kati and Mutai, 1981)
c) Prevents difficult diarrhea (Garbach et al., 1987)

Lactobacillus delbrueckii sub sp. bulgaricus and
Streptococcus salivarius sub sp. Thermophilus

a) Invitro neutralization of E. coil (Mitchell and Kenworthy, 1976)
b) Protects against Salmonella enteritidies infection (Hitchins et al., 1985)

c) Enhances immunity by stimulating interferon production
Bifidobacteriumbifidum

a) In gnotobiotic chicks it antagonises Proteus vulgaris and Klebsiella pneumonia
(Timosshko et al., 1981)

b) Prevents translocation of E. coil (Bianchi-salvadiri et al., 1981)
Enterococcus faecium

a) Prevents E. coil diarrhea (Underdahal et al., 1982)
b) Increases cellulytic activity in caecum of chicken

c) Antagonises Salmonella typhimurium in gnotobitic mice
Candida Pintolopessi

Attaches to secretary epithelium of stomach and prevents bacteria colonizing the Surface
(1989).

11



2.3.1 Advantages of Protexin®

The broad spectrum microorganisms in Protexin™ have the ability to rapidly colonies the
entire gut for maximum probiotic activity; and enhance digestive efficiency.

» Proven effective in worldwide commercial use; reduce mortality; improve weight
gains and feed efficiency.

» The vyeast Apergillusoryzae in Protexin, produces cellulase which helps
breakdown cellulose/fiber in feed ingredients.

» This is especially beneficial in young and monogastric animals.

» 1-leips prevent E. coil diarrhea through competition for adhesion sites and
neutralization of E. coli toxin.

> Natural product - residue free and no selection for resistance.

» Probiotics protect against Salmonella infections including those caused by
Salmonella enteritidis and Salmonella typhimurium.

» Probiotics stimulate immunity to infections by boosting interferon production,
immunoglobulin in concentration and microphage activity.

» They suppress clostridial interaction, often associated with intensive livestock
production.

» Probiotics have also been shown to be antagonistic to many other harmful
bacteria such as Kiebsiellaproteus and Campylobacter.

» Probiotic also non to be effective against the development of cancers of animals.

2.4 Effect of probiotic on egg production

The study observed that increase egg production of laying hen Loh TC. et al. (2014).
This study showed that Probiotics are beneficial bacteria that are able to colonize the
host digestive system, increasing the natural flora and preventing colonization of
pathogenic organisms and thus, securing optimal utility of the feed. Another major issue,
has been highlighted in relation to the application of antibiotic resistant probiotics, the
antibiotic resistant gene can be transferred between organisms. No significant difference
(P > 0.05) was found among the treatment groups on overall feed intake, egg weight, egg
mass and feed conversion efficiency and increases the egg production. Luo J. et al.
(2010).

12
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The effects of the probiotic, Propioni bacterium jensenii 702 (PJ 702), supplementation
on egg productivity, egg shell thickness, fatty acid profile of eggs, and body weight in
early layer hens were investigated. Twenty eight twenty-week-old starter pullets were
evenly divided into a treatment and a control group for an eight week experiment. Each
bird in the treatment group received 107 cfu PJ 702 daily in a total volume of 1 ml by
oral administration increase the egg production. S. Matéova, et al. (2009).

Probiotic bacteria are used to balance a disturbed intestinal microflora and dysfunctions
of the gastrointestinal tract (GIT). They could be an effective alternative to the use of
synthetic substances in nutrition and medicine. We investigated the effect of probiotics
and potentiated probiotics on the productivity of laying hens. T. Balevi, et al. (2009).

In the present study, the effects of dietary supplementation of commercial probiotic
(Protexin™™) on daily feed consumption, egg yield, egg weight, food conversion ratio and
humoral immune response in layer hens were investigated. In 7 replicates, a total of 280
40-week-old Hysex Brown layers were fed diets containing either 0, 250, 500 or 750
parts per million (ppm) for 90 days increase the egg production in relation of the control
group. Kurtoglu Vet al. (2004). The effects of dietary supplementation of a commercial
probiotic (BioPlus 2B) on daily feed consumption, egg yield, egg weight, specific
gravity, body weight, feed conversion ratio, serum and egg yolk cholesterol, and serum
trigylceride in layer hens were investigated. Krugeret et al. (1977) reported that the
addition of gentian violet and Lactobacillus culture to the diet of laying hens separately,
and their combination at the rate of 454g and 2.27kg per ton increased egg production

compared with control diet.

Addition of liquid non-viable Lactobacillus product in the diet of laying hens had no
significant influence on hen day production (Cerniglia et al., 1983 and Goodling et al.,
1987). Day et al. (1987) fed diets containing 0.25 or 0.5% live yeast culture (LYC) and
0.4 or 0.6% total phosphorus (TP) to individually caged hens for a period of 28 days.
They observed statistically similar egg production on different LYC levels. Oishi et al.
(1987) observed significantly lower egg production on diet containing Torula yeast with
0.06 mg/kg selenium for 15 weeks than the control diet with 0.24 mg/kg selenium.
Gerendal et al. (1992) investigated that the addition of Lacto sacc and Yea sacc
(1kg/1000 kg feed) to the laying hens diet increased egg production compared to control
diet. Jadhav et al. (1992) found egg production rates of 77.14, 74.36, 78.41 and, 78.3 1%
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on diet containing 0, 20, 40 and 60g/100g Lactobacillus sporogenes (LSP) respectively
from 20-30 weeks of ago. Nahashon et al. (1994a) suggested that the supplementation of
1100mg Lacto/kg with 1 or 3% fat in the diet of Dekalb XL Single comb White Leghorn
laying hens was better for hen day egg production than the 2200mg Lacto/kg diet with 1
or 3% fat. Nahashon et al. (1994b) used diet containing maize-soybean (CS; control), C-
S plus condensed cane molasses soluble (CCMS) and C-S plus CCMS Lactobacillus
(1100 mg/kg diet; 4.4 x 10" c.f.u/mg) with 0.25 or 0.45% available phosphorus (SF) in
each diet to layers for a period of 28 days. They found lower hen day egg production on
Lacto supplemented diet with 0.2.5 or 0.45% AP. Tortuero et al. (1995) carried out 3
experiment feeding control diets (Maize or barley based), and the mixture of different
Lactobacillus species with control diets on laying hens from 6 to 10 months in the first,
12 to 16 months in the second and 15 to 19 months of age in the third experiment. They
got the significantly higher hen day egg production on control diet with Lactobacillus
species in all experiments. Moreover, the test diet of experiment 3 was the highest for
hen day egg production followed by test diet of experiment 2 and 1.

Koudela et al. (1995) reported that pullets given Lactiferm to control diet reached the
50% egg production level by 155 to 166 days old, compared with 163 to 170 days for
control pullets. Mohan et al. (1995) got better egg production in the diet with Probilac
100mg/kg compared with 0 md 150mg Probiolac/kg of feed for a period of 28 to 38

weeks.

Addition of bacterial culture to the laying hen diet increased egg production (Miles et al
1981 and Abdul Rahim et al. 1996) Haddadin et al. (1996) found significantly higher
egg production on basal diet with Lactobacillus acidophilus at levels up to 4 million
viable cells per kg of feed to laying hens for a period of 48 weeks of age than the basal
diet.

Huthail Najib (1996) fed basal diets containing 0, 0.1, 0.2 and 0.3% yeast culture to 160,
20 weeks old Baladi (local) and White Leghorn hens for 30 weeks. He observed best hen
day production with 0.3% yeast in Baladi and 0.2% in white Leghorn hens. Nahashon et
al. (1996a) got better egg production on 15.3% CP containing Lactobacillus diet than
those of 13.8, 14.3% CP Lacto and 15.3% CP condensed cane molasses soluble diet.
Fuller (1997) reported that the use of probiotics under certain conditions has beneficial

effect on egg production.

14



Supplementation of probiotic in the diet of laying hens significantly increased egg
production, Crowford (1979), but it was contradicted with the findings of Balevi et al.
(2001). He found statistically similar egg production when added probiotic in the layer
diet.

2.5 Effect of probiotic on live weight gain

An experiment was carried out to evaluate during six weeks the bio-economic effects of
tchoukoutou residue in broiler feeding. A total of 225 day-old of mix sex broiler chicks
(Ross308) were divided into three dietary treatments of 75 chickens per treatment (three
replicates of each). The control diet (Ro) was fed basal diet, whereas 3% of tchoukoutou
(Rt) and 0.078% of a yoghourt (Ry) were supplemented to the other groups. The daily
feed intake was similar. During the first 21 days, the daily weight gain was significantly
higher in Rt treatment, and the feed conversion ratio was lower in Rt (1.89) compared to
Ro (2.06) and Ry (2.00). The mortality rate was significantly reduced by the
supplementation of both treatments M. F. Houndonougbo, et al. (2015).

Aftahi et al. (2006) studied the influence of yoghurt and protexin boost on broiler
growth, feed intake, feed conversion ratio, livability and profitability production from 1
to 35 days of age of broiler chicks. She concluded that yoghurt (5g/liter of drinking
water) and protexin boost (1g/litter of drinking water) could economize broiler

production.

Hossain (2004) revealed that yoghurt and protexin boost could not show any beneficial
effect on broiler performance at the level tested but was effective in reducing abdominal
fat pad, total viable count (TVC) and total coliform count (TCC) while increased bursa
weight and length of small intestine. Bhatt et al. (1995) fed 4 strains of Lactobacillus
bulgaricus (6.8x 10 cells /kg feed) in diet of broiler up to 6 weeks of age and observed
that only one strain improved survivability during finishing period. Jadhav et al. (1992)
used diet having dried Lactobacillus sporogenes (LSP) 0, 20, 40 and 60 g/100kg of feed
to pullet from 20 to 36 weeks of age. They reported that body weight gain was not
affected by intake of LSP. Nahashon et al. (1994a) supplied 1100 and 2200 mg
Lactobacillus per kg of diet with 1 or 3% fat to laying hens for a period of 28 days. They
observed higher body weight gain on 2200 mg/kg diet with 1 or 3% fat as compared to
control and 1100 mg/kg diet. Nahashon et al. (1994b) used diet containing maize

soybean (C-S; control), C-S plus condensed cane molasses soluble (CCMS) and C-S plus
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CCM-Lactobacillus with 0.25 or 0.45% available phosphorus (AP) in each diet to layers
for a period of 28 days. They observed layers fed on 0.25% AP diets bad a lower weight
gain than layers fed on 0.45% AP diet regardless of Lacto supplementation. Kaudela et
al. (1995) reported that the supplementation of probiotic Lactiferm to the laying hens
diet did not significantly increase live weight gain. Fuller (1997) reported that the use of
probiotics under certain conditions has beneficial effects on growth rate.

2.6 Effects of probiotic on the external qualities of egg

Day et al. (1987) fed diet containing 0.25 live yeast culture (LYC) 0.4% total phosphorus
(TP), 0.5% LYC 0.4% TP,0.25% LYC +0.6 TP and 0.5%LYC + 0.6% TP to 3 groups of
12 hens for a period of 28 days. They found highest egg breaking strength in birds fed
diet with 0.4% TP. Goodling et al. (1987) reported that the supplementation of liquid or
dried non viable Lactobacillus fermentater product (LAC) in the laying hen diet with
similar protein level did not improve egg weight and the viable LAC product in the diet
of laying hen with different protein level also did not improve egg size. Oishi et al.
(1987) reported lower egg weight on 0.06 mg/kg selenium containing Torula yeast diet
than in birds fed 0.24 mg/kg selenium basal diet. Gerendal et al. (1992) fed basal diet
and basal plus Lacto Sacc and Yeas Sacc diet (I kg/l000kg) of fed to New Hampshire

parent. They observed higher egg weight in Lacto Sacc and Yeas Sacc containing diet.

Jadhav et al. (1992) conducted an experiment with White Leghorn pullets fed diet
supplemented with different levels (0, 20, 40 and 60g/l00g feed) of dried Lactobacillus
supergenes power (LSP). They found statistically similar mean egg weight in said diet.
Ahmed et al. (1994) provided diets el 180/0 CP and ME 2700 kcal /kg and drinking
water with or without a probiotic. Lactobacillus sporogens, 1 g litter alone or acidified to
pH 4.5 to White Leghorn layers from 33 to 42 weeks old. They found higher egg weight

on Lactobacillus sporogens supplemented diet than that of control, and acidified diet.

Nahashon et al. (1994b) reported that the incorporation of condensed cane molasses
solubles (CCMS) with Lactobacillus (1100mg/kg diet; 4.4 x 10" ¢ fu/mg) in the diet
produced lower egg mass and laid larger eggs than layers fed on unsupplemented diets.
Nahashon et al. (1994a) used 1100 and 2200 mg Lactobacillus per kg- of diet with 1 or
3% fat to the Dekalb XL Single comb White Leghorn layer hens for a period of 28 days.
The high egg mass, egg weight and egg size were observed on 1100 mg/kg diet with 1 or

3% fat as compared to control.
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Huthail Najib (1995) fed control diets supplemented with 0, 0.1, 0.2 and 0.3%yeast
culture (Saccharamycescerevisiae) to 20 weeks old Baladi (local) and White Leghorn
hens for 30 weeks. He observed higher egg weight with 0.3% yeast in Baladi and 0.2%
in White Leghorn hens.

Kaudela et al. (1995) reported that the addition of probiotic Lactiferm in the laying hen
diet increased egg weight when compared with control diet. Mohan et al. (1995) studied
effect of probiotic (Probiolac) on egg shell thickness in White Leghorn layers from 28 to
38 weeks of age at the levels of 0, 100 and 150 mg/kg of feed. They observed improved
shell thickness on 100mg/kg probiotic supplemented diet compared to control. Nahashon
et al. (1996a) observed higher egg weight and egg mass on 15.3% CP containing
Lactobacillus diet than those of 13.8, 14.3 CP-Lacto and 15.3 condensed cane molasses
soluble diet.

2.7 Effect of probiotic on internal qualities of egg

Nahashon et al. (1994a) fed basal and basal diet plus 1100 and 2200 mg/kg Lactobacillus
with 1 or 3% fat to laying hens for a period of 28 days. They got improved internal
qualities of egg with 1100 mg/kg Lactobacillus diet compared to 2200 mg/kg
Lactobacillus diet. Tortuero et al. (1995) suggested that the basal diet with different
Lactobacillus species mixture were better for aloumen quality compared to the basal diet
(maize or barley based). Abdul Rahim et al. (1996) reported that the addition of
Lactobacillus acidophilus to the laying hens diet reduced cholesterol concentration in the
eggs. Haddadin et al. (1996) used basal diet and basal diet supplemented with
Lactobacillus acidophilus at levels up to 4 million viable cells per kg of feed to laying
hens for a period of 48 weeks of age. They investigated significantly lower yolk

cholesterol level on Lactobacillus acidophilus supplemented diet than basal diet.

Nahashon et al. (1996a) carried out an experiment using 13.8, 14.3 and 15.30% CP diets
each supplemented with lacto 1100mg/kg and 15.3% CP diet supplemented with and
without condensed cane molasses soluble (CCMS) to White Leghorn layers for 28 day
periods. They observed that interior egg quality and egg shell thickness were not
different with layers fed on CCMS-Lacto supplementation diets. They also found highest

yolk color score on CCMS-Lacto diets.
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2.8 Effect of probiotic on feed consumption and feed conversion

Krugeret et al. (1977) reported that the addition of gentian violet and Lactobacillus
culture to the diet of laying hens separately and in combination increased feed
conversion efficiency than control diets. Goodling et al. (1987) reported that the addition
of liquid non-viable Lactobacillus fermenter product (LAC) or dried non-viable LAC
product did not significantly improve feed conversion efficiency as compared to control.
Oishi et al. (1987) used control diet with 0.24 mg/kg selenium and a diet containing
Torula yeast with 0.06 mg/kg selenium to laying hens for 15 weeks period. They found
significantly higher feed consumption in diet containing Torula yeast with 0.06mg/kg
selenium. Gerendal et al. (1992) observed that the supplementation of Lacto-Sacc and
Yea-Sacc (1 kg/1000 kg feed) to the New Hampshire parent fowls reduced fled

consumption as compared to control diet.

Jadhav et al. (1992) conducted an experiment using diet containing as dried
Lactobacillus sporogenes (LSP) 0. 20, 40 and 60 g/I00g of feed to pullet from 20 to 36
weeks of age and observed 2.969, 2.957, 2.829 and 2.906 kg feed intake /kg egg weight
respectively. Abmed et al. (1994) investigated that the FCR (feed intake/egg mass) were
2.64, 2.29 and 2.39 on basal diet, diet with 1.0g/L Lacto and diet with acidified to pH 4.5
respectively in the White Leghorn layers from 33 to 42 weeks of age. Haddadin et al.
(1996) used basal diet and test diet (basal diet with Lactobacillus acidophilus) at levels
up to 4 million viable celli is /kg feed to laying hens. They got higher feed conversion
efficiency on test diet than the basal diet. Nahashon et al. (1994b) fed basal diet, basal
plus condensed cane molasses soluble (CCMS) and basal plus CCMS-Lactobacillus with
0.25 to 0.45% available phosphorous (AP) in each diet to lying hens. They observed
poorer feed conversion efficiency on Lactobacillus supplemented diet with 0.25 or
0.45% AP than basal diet.

Nahashor et al. (1994a) used 1100 and 2200 mg Lactobacillus per kg of diet with 1 or
3% fat to laying hens for a period of 28 days. They observed lower feed consumption
and higher feed con version efficiency on 11 mg /kg diet with 1 or 3% fat than without
Lacto diet. Tortuero et al. (1995) conducted 3 experiments by feeding basal diets and the
mixture of different Lactobacillus species with basal diets on laying hens from 6 to 10
months in the 1%, 12 to 16 months in the 2" and 15 to 19 months of age in the 3"
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experiment. They observed significantly higher feed conversion efficiency on different
Lactobacillus species supplemented diets than basal diet.

Huthail Najib (1995) investigated lowest feed intake and highest feed conversion
efficiency on diet with 0.3% vyeast culture than the diet with 0, 0.1 and 0.2 % yeast
culture to Baladi local and White Leghorn hen during a period of 30 weeks Koudla et al.
(W95) reported that the addition of probiotic Lactiferm decreased feed intake. Abdul
Rahim et al. (1996) reported that the addition of Lactobacillus acidophilus to the laying
hens diet improved feed conversion efficiency. Nahashon et al. (1996a) got higher feed
conversion on 15.3% CP containing Lactobacillus diet than those of 13.8, 14.3% CP-
Lacto and 15.3% CP condensed cane molasses soluble diet. Fuller (1997) and Crowford
(1979) reported that the use of probiotics under certain conditions has beneficial effects

on feed conversion efficiency.
2.9 Effect of probiotic on livability

Goodling et al. (1978) reported that the supplementation of viable Lactobacillus
fermented product to the diet of laying hens with different protein levels did not improve

livability.

Gerendal et al. (1992) reported that the supplementation of Lact Sacc and Year Sace (1
kg /1000kg feeds) To the New Hampshire parent foods reduced mortality (1%) in
experimental groups when compared to controls. Kaudela et al. (1995) reported that the
supplementation of probiotic Lactiferm to the laying hen diet slightly increased
mortality. Huthail Najib (1996) used basal diets containing 0, 0.1,02 and 0.3% yeast
culture (Saccharamycescerevisiae) to 160, 20 weeks of age Baladi (local) and White
Leghorn hens for 30 weeks. He got better livability on 0.3% yeast in Baladi and 0.2% in
White Leghorn hens.

2.10 Effect of probiotic on blood parameter

Devegowda et al. (1994). State that probiotics treatment increase the blood Total
Erytheocyte Count at the level of (p<.005) Dimcho et al., (2005) also found no
significant difference (P>0.05) in blood haemoglobin, total protein and total cholesterol
concentrations when they fed probiotic as a supplement to Muskovy ducks. Baidya et al.,
1994 and Mohan et al., 1996) and it is attributed to improved health status and

19



physiological well-being of the birds administered with probiotic and increase the packed

cell volume.

Islam et al., (2004); Kundu et al. (1993) and Tabinda et al. (2012). Erythrocyte
sedimentation rate values indicated slight decrease from the normal physiological range
of between 3 and 12 mm as was suggested by Jain (1986). The non-significant decrease
erythrocyte sedimentation rate mean values was also experienced by Islam et al. (2004)
who did research on haematological Parameters of Fayoumi, Assil and Local chickens

reared in Sylhet Region in Bangladesh.
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CHAPTER 111

MATERIALS AND METHODS

3.1 Experimental design

All the 40 chicken randomly divided into 4 groups (To, T1, T2 and T3) for observing the
effects of protexin and yogurt on egg production, body weight gain and hematological
profile of aged layer.

Chickens of group ‘To’: was kept as control and was treated with normal feed and water.

Chickens of group ‘T:’: was treated with probiotics (Protexin®) @ 1.5 gm/litre in

drinking water

Chickens of group ‘T,’: was treated with Yogurt (sour curd) @ 15gm/litre in drinking

water

Chickens of group ‘T3’: was treated with @ 0.75gm probiotics (Protexin®)/litre water

and @ 7.5gm Yogurt/litre in drinking water

All the layer of treated groups were closely observed for 6 weeks and following

parameter were studied:

LAYOUT OF THE EXPERIMENT

Total chicken: 40

I

!

A 4 A 4 A 4

Group To Group T; @ 1(?0;]122;2 urt Group T
control @ _1.5gm_ /litrg drink?n @ 0.75gm protexin/ and
protexin in/ litre g 7.5gm Yogurt /litre
drinking water water drinking water
v v
\ 4 A 4
Egg Hematological Body weight Post mortem
production parameters gain examination

y

\4 \ 4 \4 \ 4

TEC Hb ESR PCV

Fig. 1: Layout of the experimental design (each group consisting of ten birds)
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The research was conducted for 6 weeks under the dept. of Physiology and
Pharmacology at Hajee Mohammad Danesh Science and Technology University,
Basherhat, Dinajpur. Poultry Farm Basherhat with 40 chickens to study the effects of a
probiotic (Protexin®) and Yogurt (Sour Curd).

3.2 Preparation of house

A cage house was used for rearing experimental birds and proper hygienic measures
were taken in every step of cleaning, washing and disinfection of experimental house and
all type of equipment’s. The birds were randomly transferred to the clean laying cages.
The test diets were given to the birds after one week for their adjustment to the new
environment. The space given per bird was (12x18) inch.

Fig. 2: Poultry House

3.3 Collection of feed Ingredients, probiotic and Yogurt

Required layer crumble feed was bought from Dinajpur market. Probiotic and Yogurt
was purchased from the local market of Dinajpur district town. The probiotic (Protexin®)

of Novertis Bangladesh company Itd. was considered for experimental purpose.
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Fig. 3: Probiotics (Protexin®)

Fig. 4: Yogurt (Sour curd)

Fig. 5: Preparation of Probiotics (Protexin®)
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Fig. 6: Preparation of Yogurt
3.4 Experimental birds

A total of 40 chicken of 80 weeks old were used in the study. They were kept on the
cages in isolated pens and fed commercial ration and water adlibitum. The experimental
chicks were randomly divided into four equal groups consisting of designated as group
To, T1, T2, and T3. Chicks in group To were fed only basal diet supplement. Group T
were fed basal diet and probiotics (Protexin®). Group T, were fed basal diet and Yogurt
(Sour curd) and group T3 were fed basal diet probiotics and Yogurt. Weekly feed
consumption for each group was determined. Mean initial and weekly body weight of
birds for each group were determined and then body weight gain was calculated. By the
end of experimental period, three birds from each group were numbered, weighed and

then slaughtered.

Fig. 7: Experimental birds
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3.5 Collection and management of chickens

80 weeks aged birds (Hi Sex Brown) were purchases from Dinajpur district for
experiment. The experiment was carried in poultry shed in local firm at HSTU. The
chicken was 40 in number. The body weight of all selected chicken ranged from 1800 to

2000 gm respectively. Then the layer chickens were managed carefully.
3.6 Experimental diets

The commercial layer crumble and diets marketed by Nourish poultry feed and hatchery

Ltd. was purchased from the local agent in Dinajpur.

Fig. 8: Experimental diet

3.7 Routine management

The commercial management procedures were followed during the whole experimental

period.

3.8 Cage management

Layer was reared in cages, so regular cleaning and washing of cage were done.
3.9 Cage space

Each cage was 2.5 ft x 2 ft which was for ten birds. Therefore, the space given for each

bird was one square ft.
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3.10 Routine procedures

The experimental birds were exposed to similar care and management throughout the
experimental period. Special care was taken to protect pullets from unhealthy condition.
The day length was less than 16 hours during the experimental period. So a provision
was made by using 60 waft electric bulb to meet up 16 hours light per day for maximum
laying performance according to the recommendation of Shaver star Breeding Company.
Feeder and waterer were cleaned and disinfected regularly to avoid microbial
contamination. The floor of the experimental house was kept clean. The experimental
diets were prepared weekly and stored in tin containers. Feed and water was offered
twice daily, once in the morning and again in the afternoon in such a way that feeders
and waterers were not kept empty.

3.11 Record keeping
The following performance characteristics were recorded during the experimental period.

i.  Body weight: Individual body weight for each replication was recorded at the
beginning of the experiment and at 6 weeks or at the termination-of
experiment.

ii.  Egg production: Recorded daily.

iii.  Egg weight: individually once a week.
iv.  Feed consumption: WeekKly.

v.  Mortality: Daily.

Fig. 9: Collection of Eggs
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3.12 Biosecurity and sanitation

Proper hygienic and sanitation programs were followed during the experimental period.
To prevent the outbreak of disease strict biosecurity was maintained during the

experimental period. The following measures were taken to maintain the insecurity.
» Visitors were not allowed to enter in the house.
» All equipment’s in the experimental house were kept clean.
» Dead birds were removed promptly.

All the chicken of treated and control groups were closely observed for six weeks after
treatment and following parameter were studied.

3.13 Effect on body weight

i) The effect of the Probiotics and Yogurt on body weight gain, feed consumption
was recorded before and during administration of treatment.

i) Chickens under treatment and control groups were weighed with electric
weighing machine. The weight of each chicken was taken weekly. The average of

these weights was calculated and recorded.
T "‘"’""’"’_’""."‘ W—' 5

Fig. 10: Weighing procedure
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3.14 Hematological parameters

Blood samples were collected from wing vein of chicken of both control and treated
groups at 1% week and 6™ weeks to study the effect of the Probiotics (Protexin® ) and
Yogurt and the following parameters were observed:

Fig. 11: Collection of Blood

(a) Total erythrocyte count (TEC)

(b) Hemoglobin estimation (Hb)

(c) Packed Cell Volume (PCV)

(d) Erythrocyte Sedimentation Rate (ESR)

3.14.1 Determination of total erythrocyte count (TEC)

Total erythrocyte count was done following the method described by Lamberg and
Rothstein (1977). Well-mixed blood sample was drawn with red blood cell diluting
pipette exactly up to 0.5 marks of the pipette. Outside of the tip of the pipette was wiped
with cotton. Then the pipette was immediately filled with the red cell diluting fluid
(Hayem's solution) up to 101 marks. The free end of the pipette was wrapped around
with the rubber tube stretching to both the ends and held with thumb and middle finger.
The content of the pipette was mixed thoroughly by shaking with 8-knot motion for 3-5
minutes. Then the counting chamber was placed with special cover glass under
microscope using low power (10 x) objectives. After discarding 2 or 3 drops of fluid
from the pipette, a small drop was placed to the edge of the cover glass on the counting
chamber as the entire area under the cover glass was filled by the fluid. One-minute time
was spared to allow the cells to settle on the chamber under the cover glass. Taking 5

larger squares (4 in the 4 corners and the central one) of the central large square, the cells
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were counted from all the 80 small squares (16 x 5) under high power objectives (45 Xx).
After completion of counting, the total number of RBC was calculated as number of cells
counted x 10, 000 and the result was expressed in million/pl of blood.

3.14.2 Determination of hemoglobin concentrations (Hb)

The N/10 hydrochloric acid (HCI) was taken in a graduated tube up to 2 marks with the
help of a dropper. Well-homogenized blood sample was then drawn into the Sahli pipette
up to 20 cm. mark. The tip of the pipette was wiped with sterile cotton and the blood of
the pipette was immediately transferred into the graduated tube containing hydrochloric
acid. This blood and HCI acid were thoroughly mixed by stirring with a glass stirrer.
There was a formation of acid hematin mixture in the tube by hemolysing red blood cells
by the action of HCI. The tube containing acid hematin mixture was kept standing in the
comparator for 5 minutes. After that distilled water was added drop by drop. The
solution was mixed well with a glass stirrer until the color of the mixture resembled to
the standard color of the comparator. The result was read in daylight by observing the
height of the liquid in the tube considering the lower meniscus of the liquid column. The
result was then expressed in g %. The above procedure was matched by the

Helligehemometer method as described by Lamberg and Rothstein (1977).
3.14.3 Determination of Packed Cell Volume (PCV)

The citrated well mixed blood sample was drawn into special loading pipette (Wintrobe
pipette). The tip of the pipette was inserted up to the bottom of a clean, dry Wintrobe
hematocrit tube. Then the Wintrobe tube was filled from the bottom by pressing the
rubber bulb of the pipette. As blood came out, the pipette was slowly withdrawn but
pressure was continued on the rubber bulb of the pipette so as to exclude air bubbles. The
tip of the pipette was tried to keep under the rising column of blood to avoid foaming and
the tube was filled exactly to the 10 cm mark. Then the Wintrobe hematocrit tube was
placed in the centrifuge machine and was centrifuged for 30 minutes at 3000 rpm. Then,
the hematocrite or PCV was recorded by reading the graduation mark; the percent
volume occupied by the hematocrit was calculated by using the following formula as
described by Lamberg and Rothstein (1977).

Height of the red cell volume in cm
Height of total blood in cm

PCV% = X100
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3.14.4 Determination of Erythrocyte Sedimentation Rate (ESR)

The fresh anticoagulant blood was taken into the Wintrobe hematocrit tube by using
special loading pipette exactly up to 0 marks. Excess blood above the mark was wiped
away by sterile cotton. The filled tube was placed vertically undisturbed on the wooden
rack for one hour. After one hour the ESR was recorded from the top of the pipette. The

result was expressed in mm/in 1st hour.
3.15 Postmortem examinations

There was no mortality in experimental birds during the experimental period. However,
at the end of the experiment (i.e. 6 weeks) postmortem examinations were carried out but

there was no significant change in any organ.

Fig. 12: Post mortem examination

3.16 Statistical analysis

Completely Randomized Design with factorial arrangement of time and treatments (Steel
and Torrie, 1986). The experiment was design by following and data were analyzed by

analysis of variance using Mstatc and SPSS program.
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CHAPTER IV

RESULTS AND DISCUSSSION

This experiment was conducted to compare the effect of Yogurt from commercial
Probiotic (Protecxin™) on egg production body weight and hematological parameter of
layer chicken. This experiment was conducted under the Department of Physiology and
Pharmacology, Faculty of Veterinary and Animal Science.

4.1 Egg Production

Egg production of different groups of layer is recorded at 80 weeks to 85 weeks hen
treated with probiotic, yogurt and combined probiotic and yogurt. The average egg
production of different groups hen were recorded. Hens treated with probiotic showed
average egg production 31.8+ .32 within 80-85 weeks, yogurt treated groups showed
average egg production 32.5+ .50and combined treatment supplementation showed
average egg production 33.3 +.47within 80-85 weeks. (Tablel).Control group showed
average egg production 27.5+.34. Result showed highest egg production in combined
treatment group (33.3 £.47) and lowest in control group (27.5+.34). Moreover, probiotics
increase egg production and quality (Kurtoglu et al., 2004 and Panda et al., 2008) our

study express the same results.

Table 1: Number of egg production (42days/bird)

Treatment Groups Egg production(80-85)weeks
To group (control) 27.50 °+0.34
T, group(Protecxin®) 31.80° +0.33
T2 group( Yogurt) 32.50®+0.50
T3 group(Protecxin” and Yogurt) 33.30% £ 0.47

Values followed by different superscripts in the same column are statistically significant
(p<0.05)

4.2 Body weight gain

Body weight of different groups of layer is recorded from 80 weeks to 85 weeks hen
treated with protecxin®, yogurt and combined probiotic and yogurt. The average body

weight of different group’s hen was recorded. Hens treated with probiotic showed
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average Body weight gain 1754.0%+ 18.44 t01762.0% + 21.37 within 80-85 weeks, yogurt
treated groups showed body weight gain 1732.0°+19.38 t01748.0°+ 16.01 and
combined treatment supplementation showed body weight 1749.0 ®+ 26.47 to 1761.0°+
31.08 within 80-85 weeks (Table 2). Control group showed average body weight 1768.0°
+14.70 to 1737.0 ®+ 23.14. Result showed that the bodyweight of different group same
with the control group. Mahmud et al. (2014) shows that the probiotic increase the body
weight and carcass quality at the level of (p<0.05) but our study shows no significant
different from the control group. Results are contrary to that observed by Dei et al.
(2010) and Bonsu et al. (2012) where broilers fed diets supplemented with RE-3
consumed less feed (P<0.05) compared to their counterparts on diets with no probiotic.
This probably is because they used broilers for their studies whilst birds used in this
experiment were layer. Bonsu et al. (2012) however attributed the reduction in intake to
the improved nutrient retention and utilization arising 52 from a better gastrointestinal
tract (GIT) environment enabled by the beneficial microorganisms. The results also are
in contrast with Anukam et al. (2005) who recorded increased intake when rats were
given feed supplemented with a DFM product containing Lactobacillus strains. It has
been reported that probiotic-supplemented diets enhances digestion through the

production of enzymes (Anukam et al., 2005).

Table 2: Body weight gain

Body weight (gm.)
Group 80 weeks 85 weeks
To (Control) 1768.0°+ 14.70 1737.0 4+ 23.14
T. (Protexin®) 1754.0%+ 18.44 1762.0 + 21.37
T2(Yogurt) 1732.0 #+19.38 1748.0 4+ 16.01
T3 (Protexin® and 1749.0 ®+ 26.47 1748.0 + 31.08
Yogurt)

Values followed by same superscripts in the same column are not statistically significant
(p>0.05)
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Table 3: Cost benefit analysis (40 taka/kg feed)

Expenditure of Poultry

Group To T T, Ts
Poultry purchase 2750 2750 2750 2750
Feed cost (feed intake 1990.80 2007.6 1976 1965.6
xbird no. x daysx40)
Protecxin® 100 50
Yogurt 200 100
Miscellaneous 50 50 50 50
Total Cost 4790.8 4907.60 4976 4915.6
Total Income
Poultry sell 2700 2750 2750 2750
Egg sell (no. of eggsx price | 2208 2535.84 2599.68 2664
per egg)
Total income 4908 5285.84 5349.68 5414
Benefit
Total Benefit 117.2 378.25 373.68 498.4
Benefit/bird/day 0.27 taka 0.90 taka 0.88 taka 1.18 taka
Benefit in pie chart:

m1

m2

"3

m4

1=Group To, 2= Group T1, 3= Group T, 4= Group T3
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4.3 Hematological parameter

Table 4: A. Total Erythrocyte Count (million/ mm?®)

TEC million/mm® (80 weeks) | | C< MiHon/mm? (85
Treatment group weeks)
Mean + SE of mean
Mean + SE of mean

To (control) 3.050 +0.026 3.053 %+ 0.028
T (Protexin®) 3.052 +0.027 3.102 °+0.021
T, (Yogurt) 3.085 %+ 0.025 3.113°%+0.026
T3 (Protexin® and 3.010%+0.018 3.128+0.023
Yogurt)

Values followed by same superscripts in the same column are not statistically significant
(p>0.05)

Total erythrocyte count is presented in (Table 4.A). The values of TEC in all treated
groups and control group were no significantly different from the control group).These
findings were not agreement with the observations made by Devegowda et al. (1994).

Table 4: B. Estimation of Hemoglobin (gm/dl)

Hemoglobin Hb Hemoglobin Hb

Treatment group (gm/dl) (80 weeks) (gm/dl) (85 weeks)
Mean + SE of mean Mean + SE of mean
To (control) 11.86 ®+0.156 11.90 %+ 0.164
T1 (Protexin®) 11.54%+0.193 12.05 %+ 0.080
T, (Yogurt) 11.58 ®+0.208 12.10%+0.115
T3 (Protexin® and 11.89 4+ 0.210 12.17 %+ 0.108
Yogurt)

Values followed by same superscripts in the same column are not statistically significant
(p>0.05)

Hemoglobin content is presented in (Table 4.B). The values of Hb in all treated groups
and control group were significantly different. These values show a little fluctuation they
were statistically significant (p>0.01). Significantly (P>0.05). Dimcho et al. (2005) also
found no significant difference (P>0.05) in blood haemoglobin, total protein and total

cholesterol concentrations when they fed probiotic as a supplement to Muskovy ducks.
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Table 4: C. Packed Cell Volume (%)

Packed cell volume (%)

Packed cell volume (%)

Treatment group (80 weeks) (85 weeks)
Mean + SE of mean Mean + SE of mean
To (control) 33.07%+0.424 32.51° +0.361

T (Protexin®)

33.19°%+0.323

33.52% +£0.304

T, (Yogurt)

32.26°%+0.397

33.52 ®+0.287

T3 (Protexin® and

32.54 %+ 0.409

33.52%+0.261

Yogurt)

Values followed by same superscripts in the same column are not statistically significant
(p>0.05) at 80 weeks and values followed by different superscripts in the same column
are statistically significant (p<0.05) at 85weeks age birds.

Packed cell volume is presented in (Table 4.C). The values of PCV in all treated groups
and control group were different from normal group. These values show a little
fluctuation they were statistically significant (p>0.05). However, numerically increased
PCV values were observed in treatment groups compared to control. This observation
was in conformity with earlier workers (Baidya et al., 1994 and Mohan et al., 1996) and
it is attributed to improved health status and physiological well-being of the birds

administered with probiotic.

Table 4: D. Erythrocyte Sedimentation Rate (mm/1* hour)

ESR (mm/1* hour) ESR (mm/1* hour)
Treatment group (80 weeks) (85 weeks)
Mean + SE of mean Mean = SE of mean

To (control) 6.043 *+0.09177 6.030 ®+ 0.062

T (Protexin®) 5.880 °+0.11119 5.791°%+0.122

T, (Yogurt) 5.933 %+ 0.03429 5.834 %+ 0.038
Ts(Protexin“and | 5.918 4+ 0.06166 5.836 ®+ 0.057

Yogurt)

Values followed by same superscripts in the same column are not statistically significant
(p>0.05)

Erythrocyte sedimentation rate content is presented in (Table 4.D). The values of ESR in
all treated groups and control group were more or less similar and the values were within
the normal range. The highest ESR was recorded in Group T3 and lowest in Group To.
Although these values show a little fluctuation they were not statistically significant
(p>0.05). The same findings were obtained by Islam et al. (2004); Kundu et al. (1993)
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and Tabinda et al. (2012). Erythrocyte sedimentation rate values indicated slight
decrease from the normal physiological range of between 3 and 12 mm as was suggested
by Jain (1986). The non significant decrease erythrocyte sedimentation rate mean values
was also experienced by Islam et al. (2004) who did research on haematological
Parameters of Fayoumi, Assil and Local chickens reared in Sylhet Region in

Bangladesh.
4.4 Postmortem Examination for Side Effect

After the experiment two chickens from every group were slaughtered to see if there
were any pathological changes present on the period of treatment. There was no
significant pathological change in any internal organs of the Hi Sex Brown chicken of
treated groups. In case of treated birds increased the number of follicle in ovary other

than control.
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CONCLUSION




CHAPTER V

CONCLUSION

This research work was conducted to study the effects of Probiotics, Yogurt and
combination of Probiotics and Yogurt on egg production, Body weight and
hematological values in commercial aged chickens. All the 40 chicken’s entire period 6
weeks and randomly divided into 4 groups (n=10) to carry out this research work.
Keeping one group as normal control group (To) and others three groups (T, T2 and T3)
as group subjected to treatment with Probiotic (Protexin®), Yogurt (Sour curd) and
combination of Probiotics (Protexin®) and Yogurt (Sour curd). Group T; supplemented
with Probiotic (Protexin®) @ 1.5gm/litre of water. The group of T, was supplemented
with Yogurt (Sour curd) @ 15gm/litre of water. Group T3 was supplemented with
combination of Probiotic and Yogurt @ 0.75gm/litter of water and 7.5mg/Kg of feed.
The treatment group Ty, T, and T3 recorded statistically significant (p<0.05) increase for
egg production than that of control group T;. Egg production was increased in Probiotic
(31.80° + 0.33), Yogurt (32.50°° + 0.50) and Probiotic + Yogurt (33.30 % + 0.47). Body
weight were not significantly increase or decrease among the group and profit for egg
production was Tk. 0.90, Tk. 0.88, Tk. 1.18 taka/bird/day in treatment group and in
control group was TK. 0.27. It is concluded that supplementation of 0.75mg probiotic
and Yogurt 7.5mg birds (T3) of treatment groups caused significant increase in egg
production .From this experiment we found that, between the control group and the
treatment group of birds, the (T3) groups 0.75mg/litter water probiotic and Yogurt
7.5mg/Kg feed laying hen are more profitable than any other groups. No significant
(p>0.05) differences were observed the treatment groups in case of hematological values
of ESR( Erythrocyte Sedimentation Rate) and TLC (Total Leukocyte Count) in respect
to the control group after treatment. PCV (Packet Cell Volume) and there exist a
significant (P<0.05) difference among the mean values and Hb (Hemoglobin) level
significant different (P<0.01).
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Recommendation

X/
X4

Further studies should be conducted to confirm the results that probiotic can be
incorporated in the diet of layers probiotic @1.5gm/litre of water and yogurt
15gm/litre of water increase eggs production.

It is recommended that feeding trials be conducted to evaluate the effects of
probiotic supplementation of the diet of poultry under conditions where
environmental factors such as sanitation, stress, feeding and other management

practices are difficult to control.

Further research best supplementing probiotic at varying levels should be

considered to assess its effect on production performance.

Proper feeding of high quality feed should be done. Studies on feeding/feeds

quality versus management systems are required.

Disease, parasite control and management of chickens kept under different

management systems should be taken into consideration.

38



REFERENCES




RFERENCES

Abdul Rahim, S.M., Haddadin, M.S.Y., Hashlainoun, E.A.R. and Robinson, R.K.
(1996). The influence of Lactobacillus acidophilus and bacitracin on layer
performance of chickens and cholesterol content of plasma and egg yolk. British
Poultry Science, 37(2): 344-346.

Agerholm-Larsen L., Bell M.L., Grunwald G.K., Astrup A., Bell, Grunwald and
Astrup (2002). The effect of a probiotic milk product on plasma cholesterol: a
meta-analysis of short term intervention studies. European Journal of Clinical
Nutrition, 54(11): 856-860.

Ahmed, H.F., Sapeota, D. and Das, P.C. (1994). Effect of feeding probiotic on peak
production in caged layers. Indian Journal of Poultry Science, 29(3): 269-271.

AlFaleh K. and Anabrees J. (2014). Probiotics for prevention of necrotizing
enterocolitis in preterm infants. Cochrane Database of Systematic Reviews Issue
4, Art. No.: CD005496.

Allen S.J., Martinez E.G., Gregorio G.V., Dans L.F., Martinez G.D. (2010).
Probiotics for treating acute infectious diarrhea. Cochrane Database Syst Rev 11
(11): CD003048.

Alvarez-Olmos M.I., Oberhelman R.A., Oberhelman M. (2001). Probiotic agents and
infectious diseases: a modern perspective on a traditional therapy. Clin. Infect.
Dis. 32(11): 1567-76.

Anderson J. (1981). The importance of lactobacilli in maintaining normal microbial

balance in the crop. British Poultry Science, 18: 85-94.

Anim Physiol J., Anim Nutr (Berl). Anwar H. and Rahman Z.U. (2016). Dynamics
of anterior pituitary immunoreactive gonadotrophs in moulted hens supplemented
with protein, symbiotic and probiotics. 100(3): 448-55.

AOAC (1990). Official methods of Analysis of the Association of Official Analytical
Chemists, Washinhton D.C., edited by Kenneth Helrich. 15: 69-88.

39


http://www.ncbi.nlm.nih.gov/pubmed/26335931
http://www.ncbi.nlm.nih.gov/pubmed/26335931
http://www.ncbi.nlm.nih.gov/pubmed/26335931

Arad Z. and Madra J. (1982). Differences in egg shell quality among the Sinai Bedouig
fowl. The commercial White Leghorn and their crossbreeds. British Poultry
Science, 23: 107-112.

Arvola T., Laiho K., Torkkeli S., Mykkéanen H., Salminen S., Maunula L., Isolauri
E., Laiho T., Mykkanen S. and Maunula I. (1999). Prophylactic Lactobacillus
GG reduces antibiotic-associated diarrhea in children with respiratory infections:
A randomized study. Pediatrics 104(5): e64.

Azizpour K., Bahrambeygi S. and Mahmoodpour S. (2009). History and Basic of
Probiotics. Research Journal of Biological Sciences 4(4): 409-426.

Balevi T., Ucaab U. S., Coskun B., Kurtoglu V. and Centingul I.S. (2001). Effect of
dietary probiotic on performance and humeral immune response in layer hens.
British Poultry Science, 42: 456-461.

Benchman B.E., Fullar R. and Mattick A.T.R. (1977). Edhesion of lactobacili to the

chicken crop epithelium. Journal of Ultrastructure Research, 52: 21-31.

Bianchi-Salvadori M., Nurnii E. and Bradley J.W. (1989). Prevention of the growth
of Salmonelainfantis in the chicks by the Flora of the alimentary tract of
chickens. British Poultry Science, 14: 627-630.

Braat H., van den Brande J., van Tol E., Hommes D., Peppelenbosch M., van
Deventer S., Van Den B., Van T., Hommes P., Van Deventer (2004).
Lactobacillus rhamnosus induces peripheral hyporesponsiveness in stimulated
CD4+ T cells via modulation of dendritic cell function. The American Journal of
Clinical Nutrition 80(6): 1618-25.

Brown, Amy C. and Valiere A. (2004). Probiotics and Medical Nutrition Therapy.

Nutrition in clinical care: an official publication of Tufts University, 7(2): 56-68.

Cerniglia G.J., Goodling A.C. and Hebert J.A. (1983). The response of layers to

feeding lactobacillus fermentation products. Poultry Science, 62: 1399.

Charles O.W. and Duke S. (1978). The response of laying hens to dietary fermentation

products and probiotic-antibiotic combinations. Poultry Science, 57: 1125.

40


http://medwelljournals.com/abstract/?doi=rjbsci.2009.409.426
http://medwelljournals.com/abstract/?doi=rjbsci.2009.409.426
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1482314/

Crawford J.S. (1979). “Probiotics” in animal nutrition. Proceedings 1979 Arkansas
Nutrition Conference 4555, USA.

Cuello-Garcia C.A., Brozek J.L., Fiocchi A., Pawankar R., Yepes-Nufiez J.J.,
Terracciano L., Gandhi S., Agarwal A., Zhang Y. and Schinemann H.J.
(2015). Probiotics for the prevention of allergy: A systematic review and meta-
analysis of randomized controlled trials. J. Allergy Clin. Immunol. (Systematic
review and meta-analysis), 136: 952—61.

Daesche B.C. (1990). Interrelationship of lactobacillus and zinc bacitracin in the diets of
pullets. Poultry Science, 57: 1687-1689.

Dastar B., Khosravi A., Boldajie F. and Ghoorchi T. (2015). Effect of calcium with
and without probiotic, lactose, or both on organ and body weights, immune
response and caecal microbiota in moulted laying hens. Apr, 100(2): 243-50.

Day E. J., Dilwosth B.C. and Omar S. (1987). Effect of varying levels of phosphorus
and live yeast culture in caged layer diets. Poultry Science, 66(8): 1402-1410.

Dhingra M.M. (1993). Probiotic in poultry diet. Poultry Adviser, 26(8): 43-45

EnushkyAvichyus A.V. (1985). Blood values and egg quality in hens in relation to
feeding on diets containing vermiculite and (microbial) biomass. Sbornik

Nauchnykh Trudov Lenin Grades Kogo Veterinarnogo Institute, 83: 50-55.

Erickson K.L. and Hubbard N.F. (2000). Probiotic immunomodulation in health and
disease. Journal of Nutrition, 130: 403-4009.

Friedman Y., Hugenholtz J., De Vos, Willem M., Smid E.J. (2006). Safe use of
genetically modified lactic acid bacteria in food. Bridging the gap between
consumers, green groups, and industry. Electronic Journal of Biotechnology
(Pontificia Universidad Catdlica de Valparaiso), 9(4): 49-55.

Fuller R. (1988). Probiotics in man and animal. Journal of Applied Bacteriology, 66:
365-378.

Fuller R. (1997). Nature of the determinant responsible adhesion of lactobacilli the

chicken crop epithelial cells. Journal of General Microbiology, 87: 245-250.

41


http://www.ncbi.nlm.nih.gov/pubmed/26122928
http://www.ncbi.nlm.nih.gov/pubmed/26122928
http://www.ncbi.nlm.nih.gov/pubmed/26122928
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-34582006000400011&tlng=&lng=en&nrm=iso
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-34582006000400011&tlng=&lng=en&nrm=iso
http://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-34582006000400011&tlng=&lng=en&nrm=iso

Gerendal D. and Gippest T. (1992). Effect of Lacto-sacc and yea-sacc products indiets
of New Hampshire parent stock of fowls. Lacto-sacces yea-sacckeszitmenyek a
New Hampdhircszulopa. Barornfitenyesteses Feldolgozas, 39(1): 11-15.

Ghouri Y.A., Richards D.M., Rahimi E.F., Krill J.T., Jelinek K.A. and DuPont
A.W. (2014). Systematic review of randomized controlled trials of probiotics,
prebiotics, and synbiotics in inflammatory bowel disease. Clin Exp Gastroenterol
(Review), 7: 473-87.

Gismondo M.R., Drago L., Lombardi A., Drago L. (1999). Review of probiotics
available to modify gastrointestinal flora. Int. J. Antimicrob. Agents, 12(4): 287—
92.

Goldin S.E., Speck M.L. and Jcnsen R. (1984). Antagonistic action of Lactobacillus
acidophilus toward intestinal and food borne pathogens in associative culture.
Journal of Food Protection, 40: 820-823.

Goodling A.C., Cerniglia G.J. and Hebert J.A. (1987). Production performance of
White Leghorn layers fed Lactobacillus fermentation products. Poultry Science,
66(3): 480-486.

Gorbach A.E., Driggs E. and Kratzer F.H. (1987). The gut flora of the chick ii. The
establishment of the flora. Journal of Applied Bacteriology, 19: 224-230.

Haddadin M.S.Y., Abdul Rahim S.M., Haslamoun E.A.R. and Robinson R.K.
(1996). The effect of Lactobacillus acidophilus on the production and chemical

composition of hen’s eggs. Poultry Science, 75(4): 491-494.

Hamilton-Miller J.M., Gibson G.R., Bruck W., Gibson B. (2003). Some insights into
the derivation and early uses of the word 'probiotic’. (PDF). Br. J. Nutr., 90(4):
845.

Haque Q.M.E. (1999). Poultry Research and Development in Bangladesh. Proceedings
of the Poultry Science Association- Bangladesh Branch, 70-80.

Harris B.L., Wilson H.R. and Harms R.H. (1983). Mixed lactobacillus culture in the
diet of White Leghorn hens. Poultry Science, 60: 1350-1351.

42


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4266241/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4266241/
http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN90_04%2FS0007114503001946a.pdf&code=a5bb6b0c0d0a37101d84a553e6b92ef1
http://journals.cambridge.org/download.php?file=%2FBJN%2FBJN90_04%2FS0007114503001946a.pdf&code=a5bb6b0c0d0a37101d84a553e6b92ef1

Haugh, R. R. (1937). The Haugh unit for measuring egg quality. U. S. Egg Poultry
Magazine, 43: 552-553 and 572-573.

Hill C., Guarner F., Reid G., Gibson G.R., Merenstein D.J., Pot B., Morelli L.,
Canani R.B., Flint HJ., Salminen S., Calder P.C., Sanders M.E. (2014).
Expert consensus document. The International Scientific Association for
Probiotics and Prebiotics consensus statement on the scope and appropriate use of
the term probiotic. Nature reviews. Gastroenterology and Hepatology, 11(8):
506-14.

Hitchins D.M., Mattick A.T.R. and Gorbach A.E. (1985). Possible identity of
“Lactobacilli” with hydrogen peroxide produced by lactobacilli. Nature, 170:
623.

Huthail N. (1996). Effect of incorporating yeast culture Sacchararmycescerevisiae in to
the Saudi Baladi and White Leghorn layers diet. Journal of Applied Animal
Research, 10(2): 181-186.

Islam M.A., Yun C.H., Choi Y.J.,, Cho C.S. and Yun Choi Cho. (2010).
Microencapsulation of live probiotic bacteria” (PDF). Journal of Microbiology
and Biotechnology, 20: 1367-1377.

Jadhav N.V., Siddqui M.F. and Sakhare P.G. (1992). Effect of probiotic feeding on
the performance of pullets. Indian Journal of Poultry Science, 27(3): 163-164.

Jensen R., Turvey A. and March B.E. (1956). Bacteria associated with the intestinal
wall of the Fowl (Gallus domesticus). Journal of Applied Bacteriology, 34: 617-
622.

Johnston B.C., Goldenberg J.Z., Vandvik P.O., Sun X., Guyatt G.H., Goldenberg,
V., Sun G. (2011). Probiotics for the prevention of pediatric antibiotic-associated
diarrhea. Cochrane Database Syst Rev., (11): CD004827.

Kati I., Yokohura T. and Mutai M. (1981). Acidolin: an antibiotic produced by
Lactobacillus acidophilus. Journal of Antibiotics, 27: 632-636.

43


http://www.jmb.or.kr/submission/Journal/020/JMB020-10-01_FDOC_1.pdf

Khalesi S., Sun J., Buys N., Jayasinghe R. (2014). Effect of probiotics on blood
pressure: a systematic review and meta-analysis of randomized, controlled trials.

Hypertension (Systematic review and meta-analysis), 64(4): 897—903.

Kiessling G., Schneider J., Jahreis G. and Schneider J. (2002). Long term
consumption of fermented dairy products over 6 months increases HDL
cholesterol. European Journal of Clinical Nutrition, 56(9): 843-849.

King C.K., Glass R., Bresee J.S., Duggan C., Glass B.D. (2003). Managing acute
gastroenteritis among children: oral rehydration, maintenance, and nutritional
therapy. Centers for Disease Control Prevention. MMWR Recomm. Rep, 52
(RR-16): 1-16.

King S. (1968). Effects of ingested lactobacilli on Salmomnellainfantis and on intestinal
flora, pasts vents and chick growth. Avian Diseases, 24: 868-878.

Kirjavainen P.V., Salminen S.J., Isolauri E., Salminen 1. (2003). Probiotic bacteria in
the management of atopic disease: underscoring the importance of viability. J.
Pediatr. Gastroenterol. Nutr. 36 (2): 223-7.

Koninsky J.L. (1982). The effects of Lactobacillus inclusion and antibiotic feeding of
chicken on availability of dietary biotin. Poultry Science, 62: 2022-2029.

Koudela K. and Nyirenda C.C.S. (1995). Experimental per application of probiotics
Luctiferm in pullets and laying hens. Scientia Agriculture Bohemica, 26(2): 131-
144,

Krishna G. and Ranjhan S.K. (1980). Laboratory manual for nutritional research.
Printed by Tripographers India at Rashtravavi Printers. A 49/1 Mayapuri, Phase
1, New Delhi.

Krugeret W.F., Bradley, J.W. and Patterson, R.H. (1977). The interaction of gentian
violet and lactobacillus organisms in the diet of Leghorn hens Poultry Science,
56: 1729.

Ljungh A., Wadstrom T., (2009). Lactobacillus Molecular Biology: From Genomics to
Probiotics. Caister Academic Press. ISBN 978-1904455417.

44


http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5216a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5216a1.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5216a1.htm
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1904455417

Loh T.C., Choe D.W., Foo H.L., Sazili A.Q., Bejo M.H. (2014). Effects of feeding
different postbiotic metabolite combinations produced by Lactobacillus
plantarum strains on egg quality and production performance, faecal parameters
and plasma cholesterol in laying hens. Asian-Australas J Anim Sci., 28(7): 1006-
13.

Matusuzaru T., Yainazaki R. Hasliimoto S. and Yokorura T. (1998). The effects of
oral feeding of Lactobacillus casei strain Shirota on immunoglobulin E
production in mic. Journal or Dairy science, 81: 48-53.

McFarland L.V. (2006). Meta-analysis of probiotics for the prevention of antibiotic
associated diarrhea and the treatment of Clostridium difficile disease. Am. J.
Gastroenterol., 101(4): 812-22.

Miles R.D. and Bootwalla S.M. (1991). Diret-fedmicrobial in animal production. In:
Direct-fed Microbial in Animal Production. A Review, National Food Ingredient

association, west Des Moines, lowa, USA, 117-132.

Miles R.D., Arafa A.S., Harms R.H., Carlson C.W., Reid B.L. and Crawford J.S.
(1981). Effects of a living non-freeze dried Lactobacillus acidophilus culture on
performance, egg quality and gut micro flora in commercial layers. Poultry
Science, 60: 993-1004.

Mitchel I. and Kenwarthy R. (1976). Investigations on a metabolite of Lactobacillus
bulgarius which neutralizes the effect of enterotoxin from Escherichia coil

pathogenic for pigs. Journal of Applied Bacteriology, 41: 163-174.

Mohan B., Kadirve R., Bhaskaran M. and Natarajan A. (1995). Effect of probiotic
supplementation on serum/yolk cholesterol and on egg cell thickness in Layers.
British Poultry Science, 36(5): 799-803.

Molina V.C., Médici M., Taranto M.P., Font de Valdez G., Médici T., Font De V.
(2009). Lactobacillus reuteri CRL 1098 prevents side effects produced by a
nutritional vitamin Bl2deficiency. Journal of Applied Microbiology, 106(2):
467-473.

45


http://www.ncbi.nlm.nih.gov/pubmed/24996258
http://www.ncbi.nlm.nih.gov/pubmed/24996258
http://www.ncbi.nlm.nih.gov/pubmed/24996258
http://www.ncbi.nlm.nih.gov/pubmed/24996258

Moscati L., Forte C., Acuti G., Mugnai C., Franciosini M.P., Costarelli S., Cobellis
G., Trabalza-Marinucci M. (2015). Effects of dietary Lactobacillus acidophilus
and Bacillus subtilis on laying performance, egg quality, blood biochemistry and
immune response of organic laying hens. J Anim Physiol Anim Nutr (Berl). 2015
Nov 28. doi: 10.1111/jpn.12408

Nahashon S.N., Narauc H.S. and Mirosh L.W. (1994b). Phytase activity, phosphorus
and calcium retention, and performance of Single Comb White Leghorn layers
fed diets containing two levels of available phosphorus and supplemented with
direct-fed microbials. Poultry Science, 73: 1552-1562.

Nahashon S.N., Narauc I.L.S. and Mirosh L.W. (1996a). Nutrient relation and
production parameter of single Comb White Leghorn layers led diets with
varying crude protein levels of and supplemented with a direct-fed microbial.

Animal feed Science and ‘Technology, 61: 17-26.

Nahashon S.N., Naraue H.S. and Mirosh L.W. (1992). Effect of direct-fed microbial
on nutrient retention and production parameters of laying pullets. Poultry
Science, 71 (Sppli. 1): HI.

Nahashon S.N., Naraue H.S. and Mirosh L.W. (1993). Effect of direct-fed microbial
on nutrient retention and production parameters of Single Comb White leghorn
pullets. Poultry Science, 72(2): 87.

Nahashon S.N., Naraue H.S. and Mirosh L.W. (1994a). Production variables and
nutrient retention in Single Comb While Leghorn laying pullets fed supplemented
with direct-fed microbial. Poultry Science, 73: 1699-1711.

Nahashon S.N., Naraue H.S. and Mirosh L.W. (1994c). Performance of Single Comb
White Leghorn layers fed corn-soybean meal and barley-corn- soybean meal

diets supplemented with a direct-fed microbial. Poultry Science, 73: 1712-1723.

Nahashon S.N., Naraue H.S. and Mirosh L.W. (1996b). Performance of single Comb
White Leghorn layers fed a diet with a live microbial during the growth and egg
laying phases. Animal Feed Science and Technology, 57: 25-38.

46


http://www.ncbi.nlm.nih.gov/pubmed/?term=Moscati%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Forte%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Acuti%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mugnai%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Franciosini%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Costarelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cobellis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cobellis%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trabalza-Marinucci%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26614687
http://www.ncbi.nlm.nih.gov/pubmed/26614687

Oh CK, Oh MC, Kim SH, Oh, Kim (2004). The Depletion of Sodium Nitrite by Lactic
Acid Bacteria Isolated from Kimchi. Journal of Medicinal Food (Mary Ann
Liebert), 7(1): 38—44.

Oishi T., Inusuka S. and Aoki S. (1987). Effect of low selenium feed with torula yeast
on egg production rate and egg weight of laying hens. Memoirs of the Faculty of
Agriculture, Kinki University, 20: 39-42.

Ouwehand A.C., Salminen S., Isolauri E., Salminen 1. (2002). "Probiotics: an
overview of beneficial effects” (PDF). Antonie Van Leeuwenhoek, 82(1-4): 279—
89.

Perdigon G., Alvarez S., De Macins M.E.N., Roux M.E. and De Ruiz Holgado
A.A.P. (1990). The oral administration of lactic acid bacteria increase the
mucosal intestinal immunity in response to enteropathogents. Journal of Food
Protection, 53: 404-410.

Rahman M. (1999). Poultry farming in Bangladesh. Present and Future Proceedings of
the World Poultry Science Association- Bangladesh Branch, 38-41.

Reddy P.M. Reddy V.R., Reddy C.V. and Rao P.S.P. (1979). Egg weight, Shape index
and hatchability, in Khaki Campbell duck eggs. Indian Journal of Poultry
Science, 14: 26-31.

Rijkers G.T., de Vos W.M., Brummer R.J., Morelli L., Corthier G., Marteau P., De
Vos B., Morelli C.M. (2011). Health benefits and health claims of probiotics:
Bridging science and marketing™. British Journal of Nutrition, 106(9): 1291-6.

Rombouts, B. (2004). Monostrain, multistrain and multispecies probiotics—A

comparison of functionality and efficacy. Int. J. Food Microbiol., 96 (3): 219-33.

Saez-Lara M.J., Gomez-Llorente C., Plaza-Diaz J., Gil A. (2015). The Role of
Probiotic Lactic Acid Bacteria and Bifidobacteria in the Prevention and
Treatment of Inflammatory Bowel Disease and Other Related Diseases: A
Systematic Review of Randomized Human Clinical Trials. BioMed Research
International, 2015: 1-15.

47


http://www.liebertonline.com/doi/abs/10.1089/109662004322984680?cookieSet=1&journalCode=jmf
http://www.liebertonline.com/doi/abs/10.1089/109662004322984680?cookieSet=1&journalCode=jmf
https://en.wikipedia.org/wiki/Mary_Ann_Liebert
https://en.wikipedia.org/wiki/Mary_Ann_Liebert
http://www.kluweronline.com/art.pdf?issn=0003-6072&volume=82&page=279
http://www.kluweronline.com/art.pdf?issn=0003-6072&volume=82&page=279
http://library.wur.nl/WebQuery/edepot/177309
http://library.wur.nl/WebQuery/edepot/177309

Saito H., Tomioka H. and Sato K. (1981). Enhance resistance of Lactobacillus against
Listeria infection in mice. Medicine and Biology, 102: 273-277.

Savage D. (1989). Mode of action and potential of probiotics. Proceedings of the Florida
Nutrition Conference 3-38. USA.

Savenko Yu.P. (1985). Biochemical values of blood in poultry during partial
replacement of feed mixture with microbbiomass. Sbornik Nauchnykh Trudov
Leningrads KogoVeterinarnogo Institute, 83: 112-115.

Shiby V.K. and Mishra H.N.M. (2013). Fermented milks and milk products as
functional foods--a review. Critical reviews in food science and nutrition 53(5):
482-96.

Slashinski M.J., McCurdy S.A., Achenbaum L.S., Whitney S.N., McGuire A.L.,
McCurdy A., McGuire W. (2012). "Snake-oil,” "quack medicine,” and
"industrially cultured organisms: biovalue and the commercialization of human
microbiome research. BMC Medical Ethics 13: 28.

Starling S. (2011). EFSA calls for characterisation work as probiotic resubmissions
loom. nutraingredients.com. William Reed Business Media. Retrieved 6 January
2015.

Strozzi G.P., Mogna L.M. (2008). Quantification of Folic Acid in Human Feces After
Administration of Bifidobacterium Probiotic Strains”. Journal of Clinical
Gastroenterology, 42: 179-184.

Tanasupawat S., Thongsanit J., Okada S., Komagata K., Thongsanit, O.K. (2002).
Lactic acid bacteria isolated from soy sauce mash in Thailand. Journal of General
and Applied Microbiology (The Microbiology Research Foundation), 48(4): 201
209.

Timoshko, R., Watkins, B. A. and Kilara, A. (1981). In vitro inhibitory effects of
Lactobacillus acidophilus against pathogenic E. coil in gnotodiotic chicks.
Poultry Science, 52: 197-203.

Tomova D. and Sudzsiiska S. (1986). Substitution of fish meal in mixed feeds for
laying hens with fodder yeasts. Zhivotnovdni Nauki, 23(8): 31-34.

48


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3512494
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3512494
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3512494
http://www.nutraingredients.com/Regulation/EFSA-calls-for-characterisation-work-as-probiotic-resubmissions-loom
http://www.nutraingredients.com/Regulation/EFSA-calls-for-characterisation-work-as-probiotic-resubmissions-loom

Tortuero F. (1973). Influence of implementation of Lactobacillus acidophilus in chicks
on the growth, feed conversion, mal absorption of fats soybean and intestinal
flora, Poultry Science, 52: 197-203.

Tortuero F. and Fernander E. (1995). Effects of inclusion of microbials cultures in
barley-based diets fed to laying hens. Animal Feed Science and Technology,
53(3/4): 255-265.

Underdahal F., Fuller R. and Speck M.A. (1982). Nature of the determinant
responsible for the adhesion of lactobacilli to chicken crop epithelial cells.
Journal of General microbiology, 87: 245-250.

Watkins B.A. and Miller B.F. (1983). Comparative gut exclusion of avian pathogens by
Lactobacillus acidophilus in gnotobiotic chicks. Poultry Science, 62: 1772-1779.

Wesley R.L. and Stadelman W.J. (1959). Measurement of interior egg quality. Poultry
Science, 38: 479-481.

49



