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Abstract

An experiment was conducted in a 4 x 4 LSD trial to find out the effect of
thermotolerant probiotic yeast (Saccharomyces cerevisiae, OBV-9) on rumen
fermentation pattern in Nellore rams (live weight 39.75%0.24 kg, 36%0.02
months age) fed with straw based complete diet. Probiotic yeast was
supplemented at 0 (D1), 0.1 (D2), 0.2 (D3) and 0.3% (D4) level in the
complete diet. Rumen liquor analysis revealed that, all the nitrogen fractions
of rumen fluid (except food and protozoal nitrogen), pH and TVFA were
significantly (P<0.01) higher on rations D2, D3 and D4 compared to DI.
Time of sampling also had significant (P<0.01) effect on concentration of all
rumen nitrogen fractions and TVFA, which peaked at 4 h post feeding, while
ammonia nitrogen and pH were peaked at 2 h post feeding irrespective of
rations. The study indicated that supplementation of thermotolerant yeast had
favorable effect on pattern of nitrogen fractionalization, its absorption and
utilization from the rumen in Nellore rams.
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Introduction

In India, large number of feed ingredients of variable chemical composition, digestibility and nutrient quality are
being utilized as animal feed. However, good quality forages and concentrates are not always available to the
livestock and several new technologies are being tried to improve the digestibility of straw-based diets. One such
effort in recent years is supplementation of yeast to livestock rations to improve the utilization of cellulosic
materials, health, productivity and reproduction by improving the balance of microbial flora in the rumen (Moallem
et al., 2009). A number of studies reported increased concentration of specialized bacteria associated with fiber
digestion and lactic acid utilization in rumen on supplementation of yeast (Khadem et al., 2007 and Malik and Singh,
2009). But the yeast ‘Saccharomyces cerevisiae’ used so far, was mesophilic in nature and may not exert more
beneficial action due to the harsh environmental (temperature and variation in pH) conditions in the rumen. Recently
thermo and acid tolerant strain of yeast (Saccharomyces cerevisiae, OBV-9), which grows at >42°C temperature
and pH 2 has been isolated (Bhima et al., 2008). Hence, the present experiment was carried to find out the effect of
feeding straw based complete diet supplemented with different levels of live thermotolerant yeast (Saccharomyces
cerevisiae, OBV-9) on rumen fermentation pattern in Nellore rams.

Materials and Methods

Experiment was conducted at the Livestock Experimental Station, Livestock Research Institute (LRI),
Rajendranagar, Hyderabad. A 4 x 4 Latin Square design using four Nellore rams (live weight 39.75 + 0.24 kg, 36 £
0.02 months age), the trial was conducted. Complete diets were formulated with roughage to concentrate ratio of
50:50 and processed into mash. The lyophilized thermotolerant yeast (S. cerevisiae, OBV-9) obtained from DBT
project on “Development and Application of Thermotolerant Probiotic Yeast for Enhanced Animal Productivity”,
Department of Animal Nutrition, College of Veterinary Science, Rajendranagar, Hyderabad was used in the present
study and supplemented at 0 (D1), 0.1(D-), 0.2(D3) and 0.3% (D.) level in the complete diet containing 50%
Sorghum straw. The ingredient composition of complete diets has been presented in Table 1. The complete diet feed
samples were analyzed for proximate composition (AOAC, 2002) and fibre fractions (Van Soest et al., 1991).

Rumen ligquor was obtained with the help of a stomach tube fitted with vacuum pump from each animal at 0 (before
feeding) 2", 4" and 6" h after feeding for five consecutive days. Approximately 150 ml of rumen liquor was
siphoned from different depths and directions of reticulo-rumen and transferred into pre heated thermos flask,
strained through a fourfold muslin cloth. pH of strained rumen liguor (SRL) was estimated immediately after
collection using glass electrode pH meter and samples were preserved in deep freeze after adding 1 ml of saturated
mercuric chloride solution per 100 ml SRL for further analysis. Rumen liquor samples were analyzed for total
nitrogen (Micro-Kjeldahl), Trichloro acetic acid (TCA), TCA-insoluble nitrogen (Cline et al., 1958), Residual
nitrogen, Food and protozoal nitrogen, (Singh et al., 1968), Ammonia nitrogen (Conway, 1957) and TVFA (Barnett
and Reid, 1956).

Data on pattern of nitrogen fractionalization, pH and TVFA in the ruminal fluid were analyzed according to the
procedures suggested by Snedecor and Cochran (1994). Analysis of variance (ANOVA) was utilized to test the
significance of various treatments and the difference between treatment means was tested for significance by
Duncan’s multiple-range and F Test (Duncan, 1955).

Results and Discussion

The chemical constituents (% of DM) complete diets used in the present study are presented in Table 1. The per
cent dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), crude fibre (CF), nitrogen free
extract (NFE), total ash (TA), neutral detergent fibre (NDF), acid detergent fibre (ADF), hemicellulose and cellulose
ranged between 89.16 to 89.90%, 90.87 to 91.59%, 11.80 to 11.94%, 1.39 to 1.59%, 26.98 to 27.14%, 50.70 to
51.00%, 8.41 to 9.13%, 54.70 to 56.55%, 34.63 to 37.12%, 19.41 to 20.07% and 27.84 to 28.56%, respectively in
different complete diets on DM basis. The chemical composition of complete diets with or without yeast was
comparable and the minor differences in the chemical constituent’s concentration of complete diets might be due to
variation in quantity of molasses and yeast in the diets.
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Table 1: Ingredients and chemical constituents concentration of complete diets

Complete diets®

Particulars D1 | D, D3 Da
Ingredients (g/kg DM)
Sorghum straw 500 500 500 500
Maize 140 140 140 140
Groundnut cake 135 135 135 135
Sunflower cake 140 140 140 140
Molasses 70 69 68 67
Mineral and vitamins” 10 10 10 10
Common salt 5 5 5 5
Thermotolerant yeast culture -- 1 2 3
Nutrient (% DM basis)
Dry matter 89.9 89.2 89.18 89.16
Organic matter 90.87 91.55 91.57 91.59
Crude protein 11.8 11.9 11.92 11.94
Ether extract 1.39 1.56 1.58 1.59
Crude fibre 26.98 27.09 27.12 27.14
Nitrogen free extract 50.7 51 50.95 50.92
Total ash 9.13 8.45 8.43 8.41
Neutral detergent fibre 54.7 56.55 56.53 56.51
Acid detergent fibre 34.63 36.63 37.12 37
Hemicellulose 20.07 19.92 19.41 19.51
Cellulose 27.84 28.12 28.21 28.56

*Vitamin supplement was added @ 10 g/100 kg complete diet and composition per 1 kg contained (vitamin A, 4,50,000 I1U;
vitamin D3, 1,100,0000 1U; vitamin E, 3.18g; Mn,10.9 g; 1,1.09 g; Zn, 22.73 g; Fe, 22.73 g; Cu, 2.73 g; Co, 0.635; Mg, 100 g;
Se, 0.19)

Rumen profiles in respect of nitrogen constituents, pH and total volatile fatty acids (TVFA) of treatment diets are
presented in Table 2. Total nitrogen, TCA insoluble nitrogen, ammonia nitrogen, residual nitrogen, pH and TVFA
concentrations in rumen fluid of ram lambs fed with complete diets D, Dz and D, were significantly (P<0.01) higher
compared to control (D), while there was no significant difference observed among the complete diets containing
different levels of thermotolerant yeast.

Table 2: Least square means for rumen profiles in the SRL of Nellore rams fed complete diets

. Complete Diets*
Rumen Profiles D | D | P Ds | D [ SEMP
Rumen nitrogen constituents (mg/100 ml)

Total nitrogen 90.382 131.75° 134.75° 133.88° 4.84
TCA insoluble nitrogen 43.25% 63.81° 64.38° 64.56° 2.36
Ammonia nitrogen 15.15% 26.90% 26.50° 27.70¢ 1.34

Residual nitrogen 24.542 33.10° 35.06° 32.61° 1.1
Food and protozoal nitrogen 7.44 7.94 8.81 9 0.33

Rumen pH and TVFA (Meg/l)
Rumen pH 6.29° 6.57° 6.54° 6.58° 0.03
Total volatile fatty acids 62.86° 65.66" 65.40° 65.76" 0.32

1Complete diets were (1) without yeast-control (D1; n = 4) (2) with 0.1% thermotolerant yeast (Dz; n = 4) (3) with 0.2%
thermotolerant yeast (Ds; n = 4) (4) with 0.3% thermotolerant yeast (D4; n = 4); ?Standard error of pooled means; ¢ Means
with different superscripts row wise differ significantly (P<0.01)

Differences in the ruminal total nitrogen, TCA insoluble nitrogen, ammonia nitrogen, residual nitrogen, food and
protozoal nitrogen, pH and TVFA concentrations due to time of sampling were also significantly (P<0.01) different
(Table 3). Peak concentrations of ruminal total nitrogen, TCA insoluble nitrogen, residual nitrogen and TVFA were
recorded at 4 h post feeding, whereas ammonia nitrogen and pH concentrations were peaked at 2 h post feeding, in
all the treatment diets.

Higher total nitrogen concentration recorded with the complete diets D, D3 and D., might be due to higher intake
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and better digestibility of nitrogen with the addition of yeast (Petkova et al., 2002). The total nitrogen concentration
was highest at 4 h after feeding in all the test rations. This might be due to active degradation of protein and
hydrolysis of NPN substances in rumen and stimulatory effect of thermotolerant yeast on protease producing
bacteria resulting in enhanced microbial metabolism and synthesis of microbial protein (Mahender, 2004). A similar
trend observed with TCA insoluble nitrogen and peak concentration was observed at 4 h post feeding, this could be
due to active degradation of protein, synthesis of microbial protein in the rumen and subsequent decline in its
concentration due to change in the rumen volume through inflow of saliva (Murali et al., 1989). Higher levels of
rumen ammonia nitrogen and residual nitrogen observed with complete diets D, D3 and D4, compared to control
might be due to active degradation of protein and hydrolysis of NPN substances in rumen (Rohilla et al., 2009).

Table 3: Least square means for rumen profiles in the SRL of Nellore rams fed complete diets as affected by time

of sampling
. Hours of Sampling
Rumen Profiles 0 | > | 4 | 5 [ SEME
Rumen nitrogen constituents (mg/100 ml)
Total nitrogen 101.63% 117.50° 152.00° 119.63° 3.35
TCA insoluble nitrogen 50.50? 57.56" 69.69° 58.25" 1.45
Ammonia nitrogen 13.35% 33.30° 24.70P 24.90° 1.14
Residual nitrogen 29.31° 21.392 44.05° 30.57° 1.24
Food and protozoal nitrogen 8.47° 5.25° 13.56° 5.91° 0.55
Rumen pH and TVFA (Meg/l)

Rumen pH 6.34° 6.67¢ 6.60° 6.36° 0.03
Total volatile fatty acids 63.39% 65.98" 66.67¢ 63.642 0.26

a.b.c: Means with different superscripts row wise differ significantly (P<0.01); 'Standard error of pooled means

Ruminal food and protozoal nitrogen concentration were comparable among the complete diets and supplementation
of yeast had no significant effect (Table 2). This result is consistent with the findings of Arcos Garcia et al. (2000)
in Suffolk sheep fed yeast-based diets. Time of sampling had significant (P<0.01) effect on concentration of food
and protozoal nitrogen, peak concentrations were recorded 4 h post feeding with all the complete diets and it could
be due to increase in cellulolytic bacteria (Monika Singhla et al., 2000). The pH of strained rumen liquor was
significantly (P<0.01) higher with complete diets however, no significant difference was observed among the
complete diets. Increase in rumen pH with yeast supplementation might be attributed to decrease in the concentration
of lactic acid as a result of stimulation for removal of lactate by ruminal lactate utilizing bacteria in the presence of
yeast (Nisbet and Martin, 1991). Time of sampling had significant (P<0.01) effect on ruminal pH values, and highest
concentration of pH value was observed at 2 h post feeding with all the four diets. Similarly, concentration of TVFA
has been increased significantly with yeast supplementation, however no significant difference was observed among
the complete diets indicating better digestibility of fibre in the rumen (Malik and Singh, 2009). Peak TVFA
concentrations were recorded at 4 h post feeding with all the four diets. These results corroborated with that of
Salem et al. (2002).

The study indicated that supplementation of thermotolerant yeast had favorable effect on pattern of nitrogen
fractionalization, its absorption and utilization from the rumen in Nellore rams that would probably lead to better
performance for the benefit of livestock producers.
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