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Abstract

Aim: In the present study, we determined the effect and optimum level of inclusion of a thermo-tolerant probiotic
Saccharomyces cerevisiae OBV9 on nutrient intake and digestibilities in Murrah buffaloes (Bubalus bubalis).

Materials and Methods: A straw based complete diet (crude protein (CP) 12%) with 0.1, 0.2 and 0.3% of lyophilized yeast
was evaluated in a 4X4 Latin Square metabolism trial in fistulated Murrah buffalo steers (223.81 kg+2.91). Diet with no yeast
was taken as control.

Results: Dry matter intake (DMI) was not significantly (P>0.05) influenced by any level (%) of yeast in complete diet. The
digestibility's (%) of dry matter (DM) and crude fibre (CF) were significantly (P<0.05) higher in 0.1% yeast supplemented diet
compared to control, whereas organic matter, CP, ether extract and nitrogen free extract were not influenced by yeast
treatments. The digestibility's of neutral detergent fibre (NDF), acid detergent fibre (ADF), hemicellulose, cellulose, total
digestible nutrients (TDN%) and metabolizable energy (ME as MJ/kg DM) were significantly (P<0.05) higher in yeast
supplemented diets compared to control. However, among the yeast supplemented diets the values were not (P>0.05) different
from each other. Intake of DCP (g/d or g/kg w" "), TDN (kg/d or g/kg w"”), ME (MJ/d or MJ/kg w""™) and N balance (g/d) were
not (P>0.05) affected by the level of yeast in the diet.

Conclusion: It can be concluded that, 0.1% thermo-tolerant yeast had greater influence on majority of the nutrients in the

straw based complete diets of Murrah buffaloes.
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Introduction

Dietary supplementation of probiotic yeast
(Saccharomyces cerevisiae) was noted to improve the
animal performance by improving the digestibility of
nutrients and rumen bacterial number [1]. Addition of
yeast culture, as a probiotic, in animal feeds improves
fibre digestion [2], the cellulolytic activity of rumen
microbes [3], and reduces the lactate accumulation and
oxygen concentration in rumen fluid. Many studies did
not find any difference in dry matter intake and nutrient
digestibility's by supplementing yeast to buffaloes [4,
5]. Ineffectiveness of yeast culture supplementation on
productive performance of cattle is attributed to its
instability at 39 'C [6], pressure and volatile fatty acid
concentrations [7] in the rumen.

Normally yeast S. cerevisiae grows at mesophilic
temperature (30 'C) and pH range of 4.5 - 5.5 [8]. Since
the rumen environment is so diversified, some strains
of yeast may not be resistant to the rumen environment
before they become effective. Considering the incon-
sistencies observed on growth and nutrient digestibilities
with yeast supplementation, we have selected a thermo-
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tolerant S. cerevisiae OBV9 which is stress resistant
and be able to grow at temperatures above 39 °C, as in
the rumen [9].

The purpose of the present study was to evaluate
the effect of yeast strain OBV9 on intake and nutrient
digestibility's in Murrah buffalo steers.

Materials and Methods

Ethical approval: Animal experiment was conducted at
the Livestock Experimental Station, Livestock Research
Institute, College of Veterinary Science, Sri Venka-
teshwara Veterinary University, Rajendranagar,
Hyderabad. The experimental design and plan of the
study was approved by the Institutional Animal Ethics
Committee.

Selection of thermo-tolerant yeast (S. cerevisiae) strain:
The yeast strain OBV9 used in the present study was
isolated by our group from brewery effluents and
screened for its growth under different stress conditions
such as temperature, pH, bile concentration and osmotic
pressure which mimics the rumen condition [9].

Experimental animals: Four fistulated Murrah buffalo
steers of uniform body weight (223.81 kg +2.91) were
used in a 4x4 Latin square design (LSD) to find out the
effective level of inclusion of S. cerevisiae OBV9 in the
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Table-1: Ingredient and chemical composition
(%) of the experimental complete ration.

Table-2: Effect of different levels of thermo tolerant yeast in complete ration
on dry matter intake (DMI) and nutrient digestibility in Murrah buffalo steers.

Ingredient Composition (%) Parameter’ Level of yeast (%) SEM

Sorghum straw 40.0

Maize 140 0.0 0.1 0.2 0.3

Groundnut cake 12.5 Body weight (kg) 224.3 221.1 222.3 227.6 2.91

Sunflower cake 15.0 Metabolic body weight (kg) 57.86 57.30 57.53 58.55 0.58

Deoiled rice bran 10.0 DMI (kg/d) 7.39 7.31 7.44 7.31 0.30

Molasses 7.0 DMI (g/kgw"™) 129.0 128.1 129.9 125.6 1.31

Mineral mixture 1.0 Nutrient digestibility (%)

Salt | 0.5 Dry matter 53.94° 574" 5702 5668  0.52

Total 100 Organic matter 60.19 62.67 62.55 61.96 0.56
: P it Crude protein 67.19 71.47 70.77 70.95 1.40

Dy meta mate princlple: o o5 Ether extract 7199 7347 7453 7333 157

Organic matter 88.98 Crude fibre 50.39° 53.55 54.08 53.67 0.81

Crude protein 11.88 Nitrogen free extract 64.85 66.66 66.59 65.90 0.53

Ether extract 1.90 Cell wall constituents (%)

Crude fiber 24.27 Neutral detergent fibre 5203°  5654°  5572°  5653°  1.83

Nitrogen free extract 48.94 ) . a b b b

Total ash 11.02 Acid detergent fibre 46.94 50.87 50.73 49.99 0.67

Cell wall constituents' Hemicellulose 64.28°  67.66°  67.69° 6752 045

Neutral detergent fibre 51.82 Cellulose 59.75°  6334° 6275 63200 062

Acid detergent fibre 33.13

Hemicellulose 18.69 TEach value is an average of four observations; ab - values bearing different

Cellulose 24.70 superscripts in a row differ significantly (P<0.05)

Lignin 4.75

*Vitamin AD, is added @ 10 g/100 kg; tEach
value is an average of triplicate analysis on
DM basis except for DM

straw based diet in comparison to control diet (without
yeast supplementation). All the buffalo steers were
dewormed before inducting into the experiment and
vaccinated against FMD.

Experimental diets and feeding: A complete ration (CP
12%) was formulated using locally available feedstuffs
such as sorghum straw (roughage base), maize, groundnut
cake, sunflower cake, de-oiled rice bran and molasses
(concentrate base) and supplemented with 0.1, 0.2 and
0.3 % level of lyophilized (1.8 x 10’ cfu/g) thermo-tolerant
yeast, Saccharomyces cerevisiae OBV-9. During the
metabolism trial buffalo steers were fed twice a day i.e.
at 9 AM and 3 PM. Potable drinking water was offered
ad libitum throughout the experiment. The ingredients
and chemical composition of experimental straw based
dietis givenin Table-1.

Metabolism trial: A 15-day preliminary period and a 7-
day collection period were followed during the meta-
bolism trial. During the collection period, feed intake
of individual animal was quantified based on feed
refusal of each day. For chemical analysis, samples of
feed offered and residues leftover were collected in
separate polythene bags for each animal daily [10].
Faeces and urine collected after 24 h were recorded at
08.00 h. Aliquots of faeces (0.10 w/w) and urine (0.05
v/v; with few drops of conc. HCI) were taken and stored
at -20 °C and 4 °C, respectively till further processing.
After completion of each collection period, frozen
faecal samples were thawed, homogenized and sub-
sampled for Nitrogen (N) and dry matter (DM) deter-
mination. For further chemical analysis, faecal material
was dried, ground through a 1 mm screen in a Wiley
mill and stored in air tight bottles. Feed samples were

also prepared similarly foranalysis [11].

Chemical analysis: Samples of experimental feed,
leftover residues, feces and urine were collected and
analyzed for N using 'Turbotherm' and 'Vapodest'
(Gerhard, Germany) analyzer based on the principle of
Micro-Kjeldahl method [12]. The DM, total ash, ether
extract and crude fibre were determined according to
the procedures described by AOAC (1997) [12]. NDF
and ADF of feeds and faeces were analyzed as described
by Van Soest et al. [13]. Hemicellulose was calculated
as NDF-ADF. ME values were calculated based on
NRC (1978) [14] formulae (1 kg TDN = 17.45 MJ DE;
ME=DE x0.82).

Statistical analysis: The data obtained through in vivo
studies were analyzed statistically [15] and tested for
significance by Duncan's multiple range test [16].

Results

Effect on intake and nutrient digestibility: As
evident from Table-2, DMI (kg/d or g/kg w"”) of straw
based complete diet was not affected (P>0.05) by the
levels of OBVY9 fed to Murrah buffalo steers. The
digestibility’s (%) of DM and CF were significantly
(P<0.05) higher in yeast-supplemented diet compared
to control. Similarly, the digestibility's of NDF, ADF,
hemicellulose and cellulose were (P<0.05) higher in
diets-supplemented with yeast compared to control
(Table-2). However, increased levels of yeast from
0.1%to 0.3% had no effect (P>0.05) on the digestibility's
of OM, CP, EE, NFE and cell wall constituents (Table-2).

Nutritive value and nutrient intake: The TDN (%) and
metabolizable energy (ME as MlJ/kg DM) were
significantly (P<0.05) higher in yeast-supplemented
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Table-3: Effect of different levels of thermo-tolerant yeast in complete ration on nutritive value, plane of nutrition and

nitrogen (N) balance in Murrah buffalo steers

Parameter’ Level of yeast (%) SEM
0.0 0.1 0.2 0.3

DCP (%) 8.02 8.53 8.45 8.47 0.17
TDN (%) 55.05°  57.28°  57.34°  56.87°  0.68
ME (MJ/kgDM ) 8.33° 8.67° 8.68" 8.60° 0.10
Intake

DCP (g/d) 592.8 623.4 628.6 619.3 7.79
DCP (g/kg w"™) 10.36 10.93 10.97 10.63 0.33
TDN (kg/d) 4.07 4.19 4.27 4.16 0.06
TDN (g/kgw®™) 70.95 73.35 74.53 71.43 1.78
ME (MJ/d) 61.56 63.35 64.57 62.92 0.86
ME (MJ/kg w*"®) 1.07 1.1 1.13 1.08 0.03
N intake (g/d) 1411 139.6 142.1 139.6 0.75
Nloss

Faeces (g/d) 25.56 23.44 24.31 23.52 1.43
Urine (g/d) 77.95 78.03 75.63 72.59 8.11
Total (g/d) 105.89 99.85 97.81 97.47 8.42
N balance (g/d) 37.64 38.12 4217 43.53 8.62
N balance (% intake) 26.54 27.32 29.67 31.19 6.17
N balance (% absorbed) 32.22 32.88 35.83 37.61 7.35

T Each value is an average of four observations; ab - values bearing different
superscripts in a row differ significantly (P<0.05)

complete diets compared to control (Table-3). However,
no statistical differences were observed among the
yeast-supplemented diets. Further, the DCP (%) of the
ration was not significantly (P>0.05) higher in yeast-
supplemented diets in comparison to control. Intake of
DCP (g/d or g/kg w"”), TDN (kg/d or g/kg w"”) and
ME (MJ/d or MJ/kg w"") in Murrah buffalo steers were
not (P>0.05) affected by the levels of yeast in the diet
but the values were numerically higher compared to
control (Table-3).

Effect on nitrogen balance: Neither nitrogen (N) intake
(g/d) nor N loss through faeces, urine (g/d) and total N
(g/d) were (P>0.05) influenced by the level of yeast
supplementation in the complete diet, which was
reflected on N balance in Murrah buffalo steers (Table-
3). Though N balance (g/d or per cent absorbed) values
were higher in yeast-supplemented buffaloes, these
values were not significantly (P>0.05) different from
control.

Discussion

In the current study, we observed that the DMI
was not affected (P>0.05) by any level (%) of the yeast
supplemented in the diets. The results obtained are in
congruent with Polsit e al. [17], who reported that the
DMI would either be decreased or not affected by the
inclusion of live yeast in cattle diet. Dry matter and
fibre digestibility's were substantially influenced by
the supplementation of yeast, while increased levels of
yeast had no added advantage. Similar to present
findings, increase in DM and crude fibre digestibility's
was reported in calves [ 18] and non-significant impro-
vements were reported in cows [19]. These differences
in digestibility's might be attributed to different ration
composition, types and amounts of yeast used.

The OM, CP, EE and NFE digestibility's were not
affected by any inclusion level of thermo-tolerant yeast.

These results are congruent with Tripathi and Karim
[20] who reported no influence of yeast culture supple-
mentation on OM and CP digestibility's. Further, our
results for EE and NFE are similar to that of Srinivas
Kumaretal. [5] in Murrah buffaloes.

In the present study, NDF, ADF, cellulose and
hemicellulose digestibility's were influenced (P<0.05)
by thermo-tolerant yeast. However, no significant
effect was observed with increasing percentage of
yeast in diet. Similar results for NDF and ADF were
observed by Fadel Elseed and Rania [21] in lactating
buffaloes and Harikrishna et al. [22] in Nellore lambs.
Likewise, Harikrishna et al. [23] also reported signi-
ficant (P<0.05) increase in the digestibility of hemi-
cellulose and cellulose in Nellore lambs fed yeast
supplemented diet. Improved crude fibre, cellulose and
hemicellulose digestibility's by yeast supplementation
might be due to increased bacterial growth, as yeast
provides necessary growth promoters and vitamins
which support bacterial growth [24].

The results for ME in yeast-supplemented and
non-supplemented diets are in accordance with Paryad
and Rashidi [25], where the values are significantly
(P<0.05) different. However, no influence on ME was
recorded with increasing the percentage of yeast
supplementation in diet. The values of TDN, ME and
DCP intakes of diet supplemented with increasing level
of yeast are at par with the recommended levels of
ICAR [26]. TDN and DCP intakes are in agreement
with Mahender et al. [11] where the Murrah buffaloes
were fed with yeast supplemented complete ration. As
in the present study, Rameshwar Singh et al. [27]
observed non-significant effect on nitrogen balance
with yeast based diet in crossbred cows.

Conclusion

From the present study it can be concluded that
the supplementation of yeast at 0.1% level in straw based
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complete diet improves the digestibility’s of DM, fibre,
ADEF, NDF, cellulose, hemicellulose and ME of the diet

Probiotic Yeast (Saccharomyces Cerevisiae) at graded
levels. Indian J. Anim. Nutr., 26:239-242.
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