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MAIN ISSUE
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D
Important ruminal-gut microbial flora
A. Main Beneficial Bacteria B. Main Harmful Bacteria
1. Lactobacillus sp. 1. E. coli
2. Lactococcus sp. 2. Enterobacter sp.
3. Bifidobacterium 3. Enterococcus sp.

Nutrient digestion and ruminal-gut microbes
The diversity and function of ruminal gut microbes is very important in
feed digestion. The way the nutrient are digested in GIT in ruminants

they have a crucial input on growth, health and productivity (Fuller, 1989)



SOLUTION TO THE PROBLEM

1.

2,

3.

Use Of A“tlblOth (Bayatokotar et al., 2011)

U Improves gut health and improves productivity of milking animals

Draw backs
> Human health concerns

» Emergence of antibiotic resistance strains

> Banned

Use of Balance Diet

Use of Microbial Feed Additives runiyaetal, 2015
Alternative agent

U Microbial feed additives or probiotics helps in the establishment and
maintenance of suitable type of microbes in gastrointestinal tract (GIT)

U Reduces pathogenic bacteria in GIT and improves productive

performance of milking animals (vusa etal, 2009)



Innovative Solution of the Problem

> In this context, there is adire to propose an empirical
study that focuses on probiotic utilization and its efficiency in

local dairy animals.

> Little work has been conducted regarding the use of

probiotics to enhance the performance of dairy animal.

> From this line of research, we conducted an empirical
study to check the impact of probiotic yeast on the

performance of local breed under the



[ OBJECTIVES J

1. To study the comparative impact of Saccharomyces
cerevisiae (Yea-Sac'%%¢) and on
PRODUCTION AND HEALTH STATUS in dairy cattle




Phase I
Isolation, ldentification and Characterization of Yeast

6\

Yeast Ildentification

1. Morphological identification
2. Biochemical identification

3. Molecular Identification

LW
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1. Probiotic Characteristics

= Enzymatic potential
= Bile tolerance test
= Cholesterol lowering effect

2. Anti-microbial Activity
3. Selection of Yeast Strain
4. Propagation of Yeast Strain

5. Preparation of Probiotic Feed




Results Phase |




Results:

[ Identification of YEAST

Parameters

Yeast Strains

QAUSCO03

QAUSCO05

Morphological Characteri

stics

Cell shape

Ellipsoid to elongate

Ellipsoid to elongate

Colony morphology Circular Circular
Colony surface Smooth/Slimy Smooth
Colony colour Off-white Pinkish
Colony elevation Pulvinate Umbonate
Colony margin Entire Entire
Biochemical Characteristics

Glucose fermentation + +
Catalase + +
Fructose + +

Microbe identified

Saccharomyces cerevisiae

Saccharomyces cerevisiae




[ Simple Staining of Isolated Yeast Strains }

S. Cerevisiae QAUSCO03 | S. Cerevisiae QAUSCO05



Results

[ Probiotics Characteristics-Cholesterol Assimilation J

17 \ 16% Cholesterol Assimilation Test
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Results indicated that the QAUSCO03 strain having comparatively
better cholesterol lowering effect than QAUSCO05




Results

Probiotics Characteristics- Bile-Tolerance

Bile Tolerance Test

-
N

—

B 30 min

Nt
o

B 60 min

o
»

B 90 min

Tolerance rate
o
oM

o
o DN

Results indicated that the QAUSCO03 strain having comparatively
better bile tolerance than QAUSCO05
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Results

[ Probiotics Characteristics - Enzymatic Activities }

Enzymatic activities QAUSCO03 QAUSCO05
Amylolytic acitivity - -

- )
Cellulolytic acitivity S ++
Proteolytic acitivity N e + y

D

Both yeast strains displayed significant cellulolytic and

proteolytic activity but no amylolytic activity
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Results

Probiotics Characteristics- Antipathogenic Activity

Milli Meter

18 -+
Antipathogenic Activity
16 -
B QAUSCO3
14 - Q
B QAUSCO5
12 -

SCQAUO03 strain was evaluated better for enzymatic activity

characteristics
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Results

Conclusion Phase |
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On basis of comparatively higher potential for enzymatic activity
and probiotic properties SCQAUO03 strain was selected for further

supplementation in lactating dairy cattle feed
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Phase -l
To study the comparative impact of S. cerevisiae’%2% and locally
isolated yeast on performance of dairy cattle

Parameters Studied

O Productive performance: Daily milk and feed Intake & feed efficiency
O GIT health performance: Enterococcus, Lactobacillus, Enterobacter

0 Immunity: 1. Hematological Study: Erythrocyte, Leukocyte, Hemoglobin,
Lymphocytes, Monocytes, Eosinophils.
2. Serum Minerals Study: Ca, P, Na, K

3. Blood Chemistry Study: Glucose, Urea, Cholesterol
0 Economic analysis:

Sampling Plan

» Blood samples: 0 and 60 days
» Fecal sampling: 0, 30 and 60 days
» Milk sampling: 0,10, 20, 30, 40, 50 and 60 days

Statistical Analysis

> ANOVA under CRD, using LSD (stes and Torrie, 1984). "



Results Phase li
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Results

Preparation of Probiotic Feed

Probiotic feed preparation:

Probiotic feeds were
formulated to add yeast at the
2.5x107

available yeast

rate of cfulg

commercial

and 1.7x10% locally isolated

yeast and in control feed.

Advantage of Probiotic feed

1.Enhance nutritive values

2. Improve protein contents

Table 2: Preparation of Probiotic Feed

Feed Control | Commercial | Laboratory
Ingredients feed Probiotic Probiotic
(%) feed feed
Maize 11 1 11
Rice 25 25 25
Molasses 08 08 08
Straw 23 23 23
Yeast No Yes Yes
addition
/Feed composition (%) N
Protein 13+0.5 12+0.8 14+0.7
Fiber 15+0.7 14+0.4 13+0.6

1/




Results

Productive Performance of Dairy Cattle

Significant |

Milk Composition (p<0.05)

=9=No-Yeass No-Yeast

=4=No-Yeast
==L ocal isolated-Ye

==Commercial Yeas

T

mary of productive perfcé/
- . 0
ylbelcg. B” Yo

and 5% mor eld (p<0.05) wit

Solid not fat

trol and comme

Protein Total solid )

A 4
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b yalues on the same row with different superscripts differ significantly (P < 0.05)



Results

Quantitative Analysis (cfu/g) of Ruminal Gut Flora

9,9
5,3
5,1
4,9
4,7
4,5
4,3
4,1
3,9
3,7
3,5

Significant
(p<0.05)

Lactobacillus sp |:

e \o0-Yeast

emjms Commercial Yeast

«fil=| ocal isolated-Yeast

0 30

60

7,2

6,8

6,6

6,4

6,2

Significant
Lactococcus sp.| (p<0.05)

e=fu=No-Yeast
«=fil=| ocal isolated-Yeast

ewjms Commercial Yeast

0 30 60

Lactobacillus and Entrococcus sp population significantly (p<0.05)

increases in the yeast fed animals
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Results

[ Gut Health Performance of Dairy Cattle

%

%

Lab-Yeast supplemented
improved (p<0.05) gut
microbial balance resulting in
increase digestion rate and
better health performance

Reason: That improvement
might be due to Cellulolytic
activity of the LAB-Yeast cell
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Results

Economics Efficiency of Dairy Cattle

|

Parameters Control IY_;AaIz; $ga“£;

Feed intake (Kg/day) 3.00 3.00 3.00

Value of feed @ Rs.11.50/ Kg 34.50 34.50 34.50

Yeast Intake (g/day/animal) 0.00 8.00 10.00

Cost of yeast @ Rs.1.25/g COM ; 1.65/g LAB) 0.00 13.20 12.50

Total cost /day /animal 192.52 203.68 201 '0&

0 Ec@ i  Caltie T @ted
Overall Economic Impact:

k Locally isolated yeast supplementation ical

T “than gaitig Rs.in dairy cattle of Sahiwal cial

i breed Im

N ) profit(_Jt milk Rs. 34.35 36.72 35.34

o e




Conclusion Phase |l

&

o

Locally isolated yeast improved the profile of

ruminal-gut microbial flora and produced

significantly (p<0.05) more milk yield and saved

Rs. in dairy cattle of Sahiwal breed
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[ SUMMARY
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Locally isolated yeast

ECONOMICALLY improve PRODUCTION

PERFORMANCE In dairy cattle with out

any adverse effect.
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CONCLUSION }

Yeast supplementation results in improve growth

and production performance In dairy animals.
Locally isolated yeast strain may be adopted well
In the cattle gut than exotic probiotics.
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Isolation and characterization of nutritionally
important lactic acid bacteria from dairy cattle
(Sahiwal) gut
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Lactic acid bacteria

Lactic acid bacteria regulate the metabolic pathways and activities of
gut micro flora and aids in host resistance mechanism. These also used
as natural food preventive to improve food safety. There is still a
scarcity of information on the lactic acid bacterial diversity of livestock

species such as cattle (Fuller, 1989)

So that present study was conducted to highlight the gut LAB diversify
of dairy cattle.
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L Gram Staining of Isolated LAB strains }
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Phylogenetic analysis of isolates
based on 16S rRNA Gene Sequencing

BLAST
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BLAST search results based on 16S rRNA gene
Sequence on EZTAXON Server (http://147.47.212.35:8080)

Accession Closely o
Strain ID Strain Genus Numbers related Similoarit
(DDBJ) species y
QAULG04 Lactobacillus sp. KP256013 L. sake 100
QAULGO02 Lactococcus sp. KP256011 L. garvieae 999
QAULGO05 Enterococcus sp. KP256014 E. faecium 100

QAUEV12 Escherichia sp. KP256020 E. asburiae 99.5




BLAST search results based on 16S rRNA gene
Sequence on EZTAXON Server (http://147.47.212.35:8080)

Accession Closely o
Strain ID Strain Genus Numbers related Similoarit
(DDBJ) species y
QAUEV16 Escherichia sp. KP256022 E. asburiae 99.5
QAULGO06 Lactococcus sp KP256009 L. lactis 100
QAUSGO08 Enterococcus sp KP256016 E.hirae 100
QAUSKO01 Enterococcus sp KP256018 E. faecium 100

QAUBL11 Bacillus sp KP256019 B. licheniformis 99.9




Phylogenetic relationship of QAULL04, QAULG03 and QAULGO02
with closest relatives inferred from sequences of 16S rRNA gene

| Lactococcus lactis subsp. Lactis JCM 5805T (BALX01000047)
Lactococcus lactis subsp. Hordniae NCDO 21817 (AB100804)
%) Lactococcus lactis subsp. Tructae L1057 (EU770697)
100 Lactococcus QAULL04 (KP256013)
Lactococcus lactis subsp. Cremoris NCDO 6077 (AB100802)
67 Lactococcus taiwanensis0905C15"T (AB699722)

92 Lactococcus chungangensis CAU 28T (EF694028)
Lactococcus raffinolactis DSM 204437 (EF694030)
0 97 Lactococcus piscium CCUG 327327 (DQ343754)
84 Lactococcus plantarum DSM 20686 (EF694029)

Lactococcus formosensis516T (AB775178)

os Lactococcus QAULGO03 (KP256012)
1% Bacterium QAULG02 (KP256011)

Streptococcus orisuis NUM 10017 (AB182324)

0.01
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Probiotics Characteristics-Cholesterol Assimilation

—

Ent.QauEF01 e—
Ent.QauEsp01

Results indicated that the both strains having good cholesterol
lowering effect




Probiotics Characteristics- Bile-Tolerance

cfu/ml

Ent-QauEF-01

Ent-QauEsp-01

30 min

H 60 min

90 min

Results indicated that the both strains having good bile tolerance




Probiotics Characteristics- Antipathogenic Activity

@)

®

SCQAUO03 strain was evaluated better for enzymatic activity

characteristics




[ SUMMARY
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This preliminary study showed that the fecal flora

of dairy cattle is rich in LAB population, which

may be utilized in various Iindustrial
applications.
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