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Abstract  

A trial was conducted on Twelve (12) Holstein frisian crossbred lactating cows to compare the effects 

of sodium bicarnate (bicarb) multi-strain probiotics (probiotics) and their interaction on milk yield 

and milk composition. The cows were grouped in to four (4) with three (3) cows in each treatment 

group. They were fed according to treatment group viz: T0 compounded feed (control), T1 

compounded feed + 120g sodium bicarbonate, T2 compounded feed + 10g probiotics and T3 

compounded feed + 100g sodium bicarbonate + 5g probiotics. The experiment lasted for a period of 

21 days including 10 days adaptation period. Data were statistically analyzed, mean fat percent was 

significantly (p>0.05) on T1 than T0 followed by T3 and T2. Milk yield and lactose were also 

significantly increased (p>0.05) by inclusion of probiotics, interaction of probiotics + bicarb than 

control group. However, milk acidity, protein percent, SNF and CLR was not significantly influenced 

by test ingredient. The results indicate interaction of bicarb + probiotics did not have any unique 

influence on milk yield or its composition as compared to individual test ingredients in different 

treatment. 

Keywords: sodium bicarbonate, multi-strain probiotics 

 

Introduction 

The genetic potential of today’s dairy cows is very high and still increasing. That 

is why feed and feeding strategies are becoming more and more important. It is 

well known that the amount of milk produced is highly influenced by the amount 

and quality of the feed given to the cow. It is also possible to influence milk yield 

and its composition through feeding. As the cow normally experiences a shortage 

of nutrients in early lactation due to increase in milk yield, it is important to feed 

the cow a well balanced diet and maximize the dry matter intake. An unbalanced 

diet increases the risk of metabolic disturbances and weight loss, which have a 

negative effect on milk yield and its composition. In order to achieved the 

desired goals, nutrient density must be elevated through increased grain 

proportions providing necessary energy. Milk production per cow continues to 

increase 2 to 3 percent annually. Genetic improvement accounts for 33 to 40 

percent of this increase while feeding and management contributes the 

remaining 60 to 67 percent (Chase, L.E. 1999). Scarcity of high quality forage 

often results in feeding high grain diets to meet the energy requirements of 

lactating dairy cows. High yielding dairy cows received substantial amount of 

concentrate containing a high proportion of starch in their diets. Starch ferments 
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quickly in the rumen resulting in a drop in pH and if not controlled, result to sub-

acute acidosis.  As the proportion of grain in the diet increases, rumen pH, rumen 

acetate:propionate ratio and milk fat percentage decreases. Rumination and 

salivation are also reduced as a result of reduced dietary fiber intake. The 

ruminant animal has a complex acid-base regulating system with the rumen 

varying in pH from 5.5 to 7. The suggested optimum range of pH for maximum 

cellulose digestion is 6.4 to 6.8. When rumen pH is at 6.5, 40% of the NDF in the 

diet would be digested, while at pH 5.5 digestion is less than 20%, and at pH 5 

there is essentially no NDF digestion. If rumen pH is not optimal, dry matter 

intake decrease, acidosis can cause health problems, and microbial yield of 

protein and energy decreases (Waje et al., 2010). According to Mertz et al. 

(2009) the use of feed additives such as (sodium bicarbonate and probiotics) will 

be helpful in maintaining optimum rumen environment, improve growth and 

performance of microbes which have beneficial effects on health, growth, 

production and performance to the host animal. Sodium bicarbonate or sodium 

hydrogen carbonate is the chemical compound with the formula NaHCO3. 

Sodium bicarbonate is a white solid that is crystalline but often appears as a fine 

powder. Sodium bicarbonate has many related names such as baking soda, 

bread soda, cooking soda, bicarbonate of soda, or shortens to sodium bicarb, 

bicarb soda, or simply bicarb. Sodium bicarbonate is use to treat acid ingestion 

and use to treat metabolic acidosis and is used as a buffering agent for the rumen. 

Sodium bicarbonate is added to the diet to replace endogenous deficiencies in 

saliva production, which can occur when cows consume a high grain diet. Mertz, 

et al. (2009) reported that rumen pH decreases when cows in high producing 

herds are fed highly fermentable carbohydrates, in transition dairy cows, in cows 

in peak lactation with high dry matter intake, and in cows at peak milk 

production. Acid neutralizing capacity can vary significantly with different 

physical and chemical characteristics of dietary buffers and alkalizing agents. 

Some buffers/alkalis dissolve within minutes after entering the rumen, others 

dissolve so slowly that they largely pass from the rumen before dissolving. 

Ideally, buffers or alkalis should either be released during the interval of most 

severe acid production in the rumen, or they should provide a continuous release 

to prevent fermentation-related increases in free proton, H+ concentration from 

becoming detrimental to fiber digestion. Ondarza, B (2006) found that sodium 

bicarbonate supplementation maintained stable rumen pH over longer period of 

time; as well she found improved milk production and milk fat. However, the 

benefits from sodium bicarbonate and other buffers/alkalis were most beneficial 

in high grain diets and early lactating cows. Probiotics is whole food based 

supplement of live microorganisms, which benefits the host animal by improving 

its intestinal microbial balance. Typically, they consist mostly of a combination of 

fungi (e.g. Yeast) and or rumen and intestinal bacteria and aims to promote a 

balance of the microbial flora, providing a more efficient digestion of nutrients 

and then improving the processing of food transformation in milk and meat 
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without these microorganisms are adsorbed and retained in the tissue (Vieira et 

al., 2014). Probiotics are non-pathogenic microbes that occur in nature and 

function in the gastrointestinal tract of ruminants (Dunne et al., 1999). Currently, 

the use of probiotics additives has been developed as alternatives to antibiotics 

to improve animal health and productivity (Allen et al., 2013). 

Probiotics/prebiotics have the ability to modulate the balance and activities of the 

gastrointestinal (GI) microbiota, and are thus considered beneficial to the host 

animal and have been used as functional foods. Numerous factors, such as dietary 

and management constraints, have been shown to markedly affect the structure 

and activities of gut microbial communities in livestock animals. 

Literature review 

McKtNNoN et al. (1999) conducted a feeding trials two 4 x 4 Latin square to 

investigate the influence of  0.75% sodium bicarbonate (NaHCO), 0.75% 

potassium bicarbonate (KHCO,) and 0.66% ammonium chloride (NH4Cl) on 

production and acid-base parameters of dairy cows. Buffer supplementation did 

not improve feed intake or milk production compared to the control ration of 50% 

concentrate, 50% barley silage (DM basis). Apparent digestibility of dry matter, 

acid detergent fiber and crude protein were not influenced by treatment. Buffer 

supplementation resulted in an increase in milk fat and total solids content in trial 

2 but not in trial 1 . In comparison to the two buffered rations, NH4C1 induced a 

mild form of acidosis as evidenced from reduced (P<0.05) blood pH, HCO3, BE 

and urine pH values in trial I and blood HCo, and urine pH in trial 2. In addition, 

DM and concentrate intake were reduced in trial 2 with NH,rCl supplementation. 

Treatment did not affect the molar proportions of the major rumen volatile fatty 

acids (VFA). It is concluded that milk fat production did not respond as expected 

to buffer supplementation due to a failure to influence the pattern of rumen VFA 

production. The control ration did not stress the acid-base homeostasis of the 

animal. Consequently, buffer supplementation did not lead to any improvement 

in systemic acid-base status. Eight Holstein cows were distributed in two 4x4 

Latin square. The diets were based on corn silage, concentrate and the treatment 

(0, 3, 6 or 9 grams of probiotics/animal/day). It was evaluated the dry matter 

intake of nutrients, milk yield and composition. (p>0.05) neither the daily milk 

production or corrected to 4% fat (p>0.05) were improved. However, it was 

observed that there was a significant fall in milk composition with higher levels of 

probiotics supplementation. These results emphasize the need of further studies 

with different experimental designs or improve the number of Latin square with 

longer periods of adaptation (Raeth-Knight, M. L. et al., 2007). Der Bedrosian 

M. C. (2009) use twenty-eight lactating Holstein cows to compare the effects of 

feeding live yeasts and sodium bicarbonate, on metabolic indices, digestibility of 

the total mixed ration (TMR), milk production and composition for a period of 28 

days taken last 7 days for data collection and analysis. He revealed that cows fed 

sodium bicarbonate but not yeasts consumed more dry matter than those fed the 

un-supplemented diet. There was no difference in milk production, 3.5% fat 
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corrected milk, energy corrected milk, or milk components among treatments 

but the concentration of milk urea nitrogen was greatest for cows fed sodium 

bicarbonate. Feed efficiency was lower for cows fed sodium bicarbonate or 

yeasts when compared to those fed the unsupplemented diet. The addition of 

yeasts or sodium bicarbonate to the diets of lactating dairy cows did not affect the 

pH of ruminal fluid, feces or urine, or concentrations of serum amyloid A or 

haptoglobin in blood. Cows supplemented with sodium bicarbonate had lower 

organic matter and dry matter digestibility of the TMR compared to other 

treatments. The digestibility of neutral detergent fiber was lower for cows fed 

sodium bicarbonate than those fed the un-supplemented TMR but similar to cows 

fed live yeasts. The digestion of crude protein was lower in supplemented than 

un-supplemented diets.   

Definition of the problem 

Scarcity of high quality forage often results in feeding high grain diets to meet the 

energy requirements of lactating dairy cows. High yielding dairy cows received 

substantial amount of concentrate containing a high proportion of starch in their 

diets. Starch ferments quickly in the rumen resulting in a drop in pH and if not 

controlled, result to sub-acute ruminant acidosis (SARA). As the proportion of 

grain in the diet increases, rumen pH, rumen acetate:propionate ratio and milk fat 

percentage decreases. Rumination and salivation are also reduced as a result of 

reduced dietary fiber intake. Having such condition, the necessity to carry out a 

trial for possible solution which brought to a topic title “Effects Of Feeding 

Sodium Bicarbonate And Probiotics On Milk Yield And Milk Composition On 

Lactating Holstein Frizian Cross Bred Cows” Feed additive have been shown to 

have beneficial effects under a wide range of applications in ruminants. 

According to Mertz el. al., (2009) the use of feed additives such as (sodium 

bicarbonate and probiotics) will be helpful in maintaining optimum rumen 

environment for non pathogenic  microbes, improve health, growth, production 

and and general performance of the host animal.  

Materials and methods 

The trial was conduct on Holstein frisian crossbred cows at department of animal 

husbandry & dairying farm, SHUATS. ALLAHABAD. 12 healthy cows were select 

for the trial and randomly divide into 4 groups with 3 cows in each group. They 

were kept under same management condition. Ration offered are:  

Treatment           Test ration 

T0                         Concentrate (control)  

T1                         Concentrate + 120g sodium bicarbonate 

T2                         Concentrate + 10g probiotics 

T3                         Concentrate + 100 sodium bicarbonate + 5g probiotics 
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Experimental period:  

The trial lasted for 21days, taking 10days for standardization and acceptance of 

the test ration according to treatment combination experimental animals. 

Thereafter, 11days milk yield and milk compositional analysis were recorded.    

Feeding of animals: 

All cows are maintained under same management condition to checkmate error 

due environmental variation. Test ration and control were fed according to 

treatment groups. 

Roughage: 

Cows were fed green sudan grass @ 21kg + dry wheat straw @ 5kg per animal 

per day as per recommendation. 

Concentrates: 

Concentrates were given for maintenance purpose @1kg per day per cow and 

1kg for every 3kg milk produce.  

Composition of concentrate: 

Concentrate consist of 15.5% maize, 25.9% de-oiled rice bran, 20.7% de-oiled 

mustard cake,15.5% wheat bran,10.3% arhar chuni,10.3 broken rice,0.21% trace 

minerals, 1% common salt, 0.52% soda. Cows under T0 will be fed normal 

compounded ration, T1 will be fed compounded ration + 120g sodium 

bicarbonate to each cow per day, T2 will be on compounded ration + 20g 

probiotics to each cow per day, T3 will be fed compounded ration + 100g sodium 

bicarbonate + 10g probiotics per day.  

Parameters observed:  

After 10days for adaptation, milk sample were collected at morning milking 3:00 

to 4:30am and 1:00 to 2:30pm for the period of 11days to determine.  

1. Milk yield (kg) 

2. Milk fat percentage 

3.  Solid not fat percentage of the milk 

4. Correct lactometer reading 

5. Lactose  

6. Protein 

7. Acidity  

Milk sample collection: 

200ml milk samples were collected each from the 12 cows selected in conical 

flasks and immediately plugged aseptically with cotton plugs. The samples were 

taken to laboratory for analysis of the above mention parameters.  

Milk yield (kg): 

Milking was done in the morning at 3:00 – 4:00am and afternoon at 1:00 – 2:00pm 

and recorded daily. 

Results and discussion 

Table1 shows data regarding milk yield obtained from 4 treatment groups. The 

treatment mean of milk yield values range between 3.127 to 3.773 as observed in 

this trial were significantly difference (p>0.05) among the treated and control 
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groups with T0 (control) having 3.127, T1  (120g bicarb) 3.173, T2 (10g probiotics)  

3.773 and T3 (100g bicarb + 5g probiotics)  3.555. Highest value was observed in 

T2  followed by T3 with least values in T0 and T1, the overall result shows that 

feeding probiotics influenced milk yield as compared to bicarb group which had 

slightly increased and is negligible over control group. This indicate feeding 

probiotics up to 10g yield more milk and remain effective. The result of this 

experiment is supported by many authors among are Wohlt et al. (1991); 

Robinson and Garret (1999); Wang et al. (2001) on cows fed with 

Saccharomyces cerevisiae. Nocek et al. (2003) observed an increased dry 

matter intake (2.6 kg/day) and increased milk yield (2.3 kg/day) with the same 

combination of probiotics offered from 3 weeks pre-partum to 10 weeks post-

partum. In a very similar trial using 44 Holstein cows  Desnoyers et al. (2009) 

reported increased in milk yield, by (+1.2 g/kg of BW)  but no changes in milk 

protein content. However, some other researchers (Erdman and Sharma, 1989; 

Arambel and Kent, 1990; Kung et al., 1997; Boga and Gorgulu, 2007; Weiss, 

Wyatt and McKelvey 2008.) have not found probiotics administration to increase 

the milk production in cows.  

 

 

Table 1 Average daily analysis of milk yield effects of sodium bicarbonate 

and probiotics 

Replication/days  

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Mean  

Average milk yield   Treatment 

T0 

3.4 

3.2 

3.0 

2.6 

2.8 

3.1 

3.7 

2.9 

3.1 

3.3 

3.2 

3.127 

T1 

3.2 

3.3 

3.0 

2.8 

2.6 

2.8 

3.3 

3.0 

3.6 

3.3 

3.4 

3.173 

T2 

3.0 

3.3 

3.5 

3.6 

3.4 

3.7 

4.0 

4.2 

4.3 

4.2 

4.3 

3.773 

T3 

2.8 

3.0 

3.1 

3.3 

3.5 

3.4 

3.6 

3.6 

3.8 

4.0 

4.0  

3.555 

 

Table 2 present data on average daily and mean analysis of milk acidity. The 

mean values of milk acidity recorded in present experiment were 0.163, 0.162, 

0.161 and 0.163 for T0 (control), T1 (120g bicarb), T2 (10g probiotics) and T3 

(100g bicarb +5g probiotics) respectively. The results did not differ significantly 

among the treatment group is within the normal range. This indicate bicarb and 

probiotics or their combination did not increased lactic acid content but rather 

support the growth and development of lactic acid utilizing microbes in the 
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rumen. The result in-line with the report of Krishnamoorthy and Krishnappa 

(1996) who found no differences in DM intake, body weight gain, milk yield and 

milk composition when yeast was added in a diet based on finger millet (Eleusine 

coracana) straw for lactating crossbred cattle. Hossain et al. (2014) also 

conducted an experiment on ten multiparous cows fed Saccharomyces cerevisiae 

and did not observed any effects on acidity of milk. 

 

 

Table 2 Average daily analysis of acidity effects of sodium bicarbonate and 

probiotics 

Replication/days                    Acidity Treatment  

T0                  T1                       T2                  T3 

1 0.16 0.16 0.16 0.17 

2 0.16 0.16 0.16 0.17 

3 0.17 0.16 0.16 0.16 

4 0.17 0.17 0.16 0.17 

5 0.16 0.16 0.16 0.16 

6 0.17 0.16 0.17 0.16 

7 0.16 0.16 0.16 0.16 

8 0.16 0.16 0.16 0.16 

9 0.16 0.17 0.16 0.16 

10 0.16 0.16 0.16 0.16 

11 0.16 0.16 0.16 0.16 

Mean  0.163 0.162 0.161 0.163 

 

Table 3 present data on average daily and mean fat percent of milk, data 

obtained on milk fat percent were significantly influenced (p>0.05) by test 

ingredient over control group. The mean values were 3.255, 5.009, 3.564 and 

4.691 for T0  (Control), T1 (120g bicarb), T2 (10g probiotics) and T3 (100g bicarb + 

5g probiotics) this revealed the significance of the test ingredient on milk fat 

percent. However, T1 tend to be higher followed by T3, T2, with least value in T0. 

Though probiotics increase milk fat percent but bicarb tend to be higher. This 

indicates the effectiveness of bicarb over probiotics on milk fat percent. The 

results in agreement with the report of Ondarza, B (2006) found that sodium 

bicarbonate supplementation maintained stable rumen pH over longer period of 

time; as well she found improved milk production and milk fat. However, the 

benefits from sodium bicarbonate and other buffers/alkalis were most beneficial 

in high grain diets and early lactating cows.Wang et al. (2001) also observed a 

significant increased in milk fat content in cows in early lactation during 

supplementation of yeast culture.  Ramanathan A. and Venkata Narasimham 

K. (2013) conducted a feeding trial on eight cows to compare the effect of 

supplementing commercial yeast Saccharomyces cerevisiae and Saccharomyces 
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siccum on milk yield and mil composition. A significant increased (p<0.05) in 

milk yield, mean milk fat, protein and total solids content in both the treatment 

group during supplementation of yeast was observed when compared to the pre 

supplementation value.   

 

 

 Table 3 Average daily analysis of fat effects of sodium bicarbonate and 

probiotics 

Replication/days                                           Fat  Treatment 

T0 T1 T2  T3 

1 3.3 4.4 3.4 3.7 

2 3.1 4.7 3.5 4.5 

3 3.0 4.8 3.4 4.2 

4 3.2 5.1 3.6 4.5 

5 3.5 4.9 3.3 4.3 

6 3.5 5.2 3.4 4.8 

7 3.0 5.1 3.5 5.0 

8 3.4 5.0 3.7 5.1 

9 3.0 5.3 3.6 5.3 

10 3.5 5.2 3.8 5.0 

11 3.3 5.4 4.0 5.2 

Mean 3.255 5.009 3.564 4.691 

 

Table 4 gives detail data on protein recorded. The average mean values of this 

present experiment ranged between 3.655 to 3.682 across the treatments groups 

falls within the normal range of 3.3 to 3.9%, no significance difference (p>0.05) 

was observed. Neither bicarb nor probiotics or their combination influenced 

protein content in the milk. Same results were  noticed by some previous authors 

(Giger-Reverdin et al. 1996; Marius 2007; Stella et al., 2007). Desnoyers et al. 

(2009) found that yeast supplementation increased milk yield (+1.2 g/kg of BW) 

but had no influence on milk protein content. Clayton et al. (1999) fed 

virginiamycin and sodium bicarbonate (NaHCO3) to study their effects on ruminal 

and fecal pH, rumen volatile fatty acid proportions, blood metabolites, milk 

production and composition were assessed. Revealed that milk fat and milk 

protein percentage did not differ significantly as a result of dietary treatment.  
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Table 4 Average daily analysis of protein effects of sodium bicarbonate and 

probiotics 

Replication/days                                                 Protein Treatment 

 T0  T1  T2 T3 

1 3.6 3.6 3.6 3.6 

2 3.6 3.6 3.6 3.6 

3 3.8 3.6 3.9 3.9 

4 3.6 3.6 3.7 3.6 

5 3.6 3.6 3.8 3.6 

6 3.7 3.7 3.6 3.6 

7 3.8 3.6 3.6 3.6 

8 3.7 3.7 3.6 3.7 

9 3.6 3.7 3.7 3.6 

10 3.7 3.8 3.7 3.8 

11 3.6 3.7 3.7 3.7 

Mean 3.673 3.655 3.682 3.664 

 

Table 5 present data analysis of lactose. The average mean value obtained in this 

experiment was 4.027, 4.064, 4.518 and 4.445 for T0, T1, T2 and T3 viz. The results 

of T2 and T3 show significant increased (p<0.05) lactose content in cows milk fed 

probiotics and interaction of probiotics + bicarb. The results indicate increased 

in lactose content in cows fed probiotics and interaction of  probiotics + bicarb 

compared to those supplemented with  bicarb which remained almost equal with 

control group. The result agrees with the report of (Triantos A. 1991) used 

eighteen multiparous Friesian cows to study effects of sodium carbonate on milk 

yield, milk composition, blood metabolites plus Na, and K in early lactation. Diets 

were concentrates containing either 0 or 1.2% sodium carbonate (as fed) for ad 

libitum intake plus 7.0 kg of wet brewer grains and 5.5 kg of long-stemmed alfalfa 

hay per cow daily. Observed that the dry matter intake, milk yield, milk protein 

percentage and yield, and percentages of milk lactose and milk SNF was not 

significantly affected. Compared with the control diet, the sodium carbonate 

treatment increased milk fat percentage (3.98 vs. 3.53%) and yield (1.23 vs. 1.07 

kg/d), 4% FCM yield (30.9 vs. 28.2 kg/d) and milk total solids (12.47 vs. 12.04%). 

Iwanska et al. (2000) studied the effect of fungal probiotics and their beneficial 

effects of biologically active compounds on milk yield and composition. Data 

obtained on thirty multiparous Polish Black and White cows indicate that fat 

corrected milk yield, milk fat yield, milk protein yield, casein yield, lactose 

percentage, total solid, solid-not-fat and somatic cell count were significantly 

higher than the control group. However, some researchers contradict the results 

among are. Marius (2007) did not observe response on milk protein levels as 

well as milk lactose percentage when dosage of probiotic was fed. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Triantos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2045555
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Table 5 Average daily analysis of lactose effects of sodium bicarbonate and 

probiotics 

Replication/days                                  Lactose  Treatment 

 T0  T1  T2  T3 

1 4.2 4.0 4.1 4.0 

2 3.9 4.1 4.1 4.2 

3 4.0 3.9 4.3 4.4 

4 3.9 4.1 4.7 4.3 

5 4.1 4.0 4.4 4.4 

6 4.0 4.1 4.5 4.6 

7 4.0 4.0 4.7 4.4 

8 3.9 3.9 4.6 4.5 

9 4.0 4.2 4.6 4.6 

10 4.2 4.1 4.8 4.8 

11 4.1 4.3 4.9 4.7 

Mean 4.027 4.064 4.518 4.445 

 

Table 6 present data regarding correct lactometer reading (CLR). The treatment 

mean reading was 1.0380, 1.0370, 1.0370 and 1.0370 for T0, T1, T2 and T3 viz. The 

result were almost similar with little variation in T1 which is control group but not 

significant. The result is supported by report of Der Bedrosian M. C. (2009) use 

twenty-eight lactating Holstein cows to compare the effects of feeding live yeasts 

and sodium bicarbonate, on metabolic indices, digestibility of the total mixed 

ration (TMR), milk production and composition for a period of 28 days taken last 7 

days for data collection and analysis. He revealed that cows fed sodium 

bicarbonate but not yeasts consumed more dry matter than those fed the un-

supplemented diet. There was no difference in milk production, 3.5% fat 

corrected milk, energy corrected milk, or milk components among treatments 

but the concentration of milk urea nitrogen was greatest for cows fed sodium 

bicarbonate. 
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Table 6 Average daily analysis of correct lactometer reading effects of 

sodium bicarbonate and probiotics 

Replication/days                 Correct lactometer reading  Treatment 

T0 T1 T2 T3 

1 1.0363 1.0362 1.0369 1.0369 

2 1.0369 1.0368 1.0366 1.0363 

3 1.0372 1.0370 1.0361 1.0371 

4 1.0377 1.0369 1.0367 1.0371 

5 1.0375 1.0371 1.0370 1.0364 

6 1.0378 1.0363 1.0371 1.0359 

7 1.0372 1.0369 1.0373 1.0366 

8 1.0379 1.0378 1.0372 1.0369 

9 1.0382 1.0363 1.0375 1.0371 

10 1.0380 1.0366 1.0368 1.0377 

11 1.0383 1.0370 1.0376 1.0378 

Mean 1.0380 1.0370 1.0370 1.0370 

                                                                                         

Table 7 present data with regard to solid not fat (SNF). Treatment mean of this 

present experiment was 9.673, 9.664, 9.655 and 9.682 for T0, T1, T2, and T3. The 

result did not differ significantly. The result revealed neither bicarb nor 

probiotics or their interaction had influenced SNF content of the milk. Some 

authors had advocated similar report Krishnamoorthy and Krishnappa (1996) 

found no differences in DM intake, body weight gain, milk yield and milk 

composition when yeast was added in a diet based on finger millet (Eleusine 

coracana) straw for lactating crossbred cattle. Ramanathan A. and K. Venkata 

Narasimham (2003) fed Commercial yeast species Saccharomyces cerevisiae 

and Saccharomyces siccum no significant change was observed in solids not fat 

content of the milk samples obtained before, during and after supplementation of 

Saccharomyces cerevisiae as well as Saccharomyces siccum. In contrast, Vibhute 

et al. (2011) selected sixteen multifarious cows on the basis of average daily milk 

yield and stage of lactation. The multi-strain probiotics used were containing four 

strains consist of bacteria and fungi namely Lactobacillus acidophilus, 

Saccharomyces cerevisiae, Saccharomyces boulardii and Propionibacterium 

frendenreichii. It was found that, the use of probiotics proved to be effective in 

increasing milk production of lactating cows. Milk fat, milk protein and SNF 

content tended to be higher in cows supplemented with probiotics preparations. 

Hossain et al. (2014) selected ten multiparous cows to determine the effect of 

probiotics (Saccharomyces cerevisiae) on milk yield and composition. It was 
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observed that there was no significant improvement in butter fat percentage of 

milk (P>0.05) and acidity (%) between treatment group and control group, but 

significant improvement (P<0.05) was found in protein content and solids-not-fat 

content of milk. 

 

Table 4.6 Average daily analysis of solid not fat effects of sodium bicarbonate and 

probiotics 

Replication/days   Solid not fat        Treatment 

              T0                  T1                       T2 T3 

1 9.6 9.6 9.7 9.7 

2 9.8 9.7 9.7 9.6 

3 9.6 9.6 9.5 9.5 

4 9.5 9.8 9.6 9.7 

5 9.8 9.8 9.5 9.8 

6 9.8 9.5 9.7 9.8 

7 9.6 9.5 9.6 9.5 

8 9.7 9.8 9.8 9.7 

9 9.6 9.5 9.5 9.6 

10 9.7 9.8 9.8 9.8 

11 9.7 9.7 9.8 9.8 

Mean 9.673 9.664 9.655 9.682 

 

 

Conclusion 

Although there are inconsistence report from different authors regarding 

influenced of bicarb and probiotics, but the overall results of this experiment 

revealed milk yield, milk fat and milk lactose was significant significantly 

influenced by the individual test ingredients and their interaction among the 

treatment groups. However, the interaction of bicarb + probiotics did not yielded 

any special result when compared to individual test ingredient, signifying 

interactions of bicarb + probiotics did not have positive effects on milk yield or 

its composition.   

 

                References                                                            

1.  AOAC. (1984). Official Methods of Analysis, 14th ed.  Association of 

Official Analytical Chemists: Arlington, VA, USA. 

2. A. A. Baiomy (2011). Influence of live yeast culture on milk production, 

composition and some blood metabolites of Ossimi ewes during the 

milking period. American Journal biochemistry and molecular biology 

3. Allen HK, Levine UY, Looft T, Bandrick M, Casey TA. (2013) Treatment, 

promotion, commotion: Antibiotic alternatives in food-producing animals. 

Trends Microbiol. 2013;21:114–119. [PubMed] 

https://www.ncbi.nlm.nih.gov/pubmed/23473629


Scopus Indexed Journal  

 

 

 

106 

4. Ayad MA, Benallou B, Saim MS, Smadi MA and Meziane T. (2013).  Impact 

of Feeding Yeast Culture on Milk Yield, Milk Components, and Blood 

Components in Algerian Dairy Herds. J Veterinar Sci Technolo.  

5.  A. Ramanathan and K. Venkata Narasimham (2013). Comparative 

Evaluation of Saccharomyces    cerevisiae and Saccharomyces siccum as a 

Feed Supplement on Production Performance of Crossbred Cows 

6. Barker, Helen M. (2002). Nutrition and dietetics for health care. Edinburgh: 

Churchill Livingstone. p. 17. ISBN 0-443-07021-0. OCLC 48917971 

7.  Boga, M., and M. Gorgulu (2007). Effects of probiotics based on 

Lactobacillus sp. and Lactobacillus sp. plus yeast (Sacchoromyces 

cerevisiae) on milk yield and milk composition of dairy cows. Cub. J. 

Agric. Sci. 41: 305-308. 

8.  Boyd, J., West, J. & Bernard, J. (2011). Effects of the addition of direct-fed 

microbials and glycerol to the diet of lactating dairy cows on milk yield 

and apparent efficiency of yield. Journal of Dairy Science, 94(9): 4616–
4622. 

9.  Bai, S., Wu, A., Ding, X., Lei, Y., Bai, J., Zhang, K. & Chio, J. (2013). Effects 

of probiotic-supplemented diets on growth performance and intestinal 

immune characteristics of broiler chickens. Poultry Sci. 92(3): 663-670. 

10.  C.W. Cruywagen, S. Taylor, M.M. Beya & T. Calitz, 2015. The effect of 

buffering dairy cow diets with limestone, calcareous marine algae, or 

sodium bicarbonate on ruminal pH profiles, production responses, and 

rumen fermentation. J Dairy Sci. 98, 5506-5514. 

11.  Chase, L.E. 1999. Animal management strategies – How will they change 

with environmental regulations? Proc. Cornell Nutr. Conf., Rochester, NY. 

pp. 65-71. 

12.  Chung YH, Walker ND, McGinn SM, Beauchemin KA. (2011) Differing 

effects of 2 active dried yeast (Saccharomyces cerevisiae) strains on 

ruminal acidosis and methane production in nonlactating dairy cows. J. 

Dairy Sci.;94:2431–2439. 

13.  Desnoyers, M., Giger-Reverdin, S., Bertin, G., Duvaux-Ponter, C. & 

Sauvant, D. 2009. Meta-analysis of the influence of Saccharomyces 

cerevisiae supplementation on ruminal parameters and milk production of 

ruminants. Journal of Dairy Science, 92(4): 1620–1632. 

14. De Ondarza MB, Hall T, Sullivan J, Chevaux E (2012). Effect of live yeast 

supplementation on  milk yield, milk components, and rumen pH in dairy 

cows. Journal of Dairy Science; E-suppl. In press. 

15.  Dunne C, O’Mahony L, Murphy L, O’Halloran S, Feeney M, Flynn S, 

Fitzgerald G, Daly C, Kiely B, O’Sullivan G, Shanahan F, Collins JK (1999). 

Probiotics; from myth to reality-Demonstration of functionality in animal 

models of disease and in human clinical trials. 

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-443-07021-0
https://en.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/48917971


Scopus Indexed Journal  

 

 

 

107 

16.  Erdman RA and Sharma BK (1989). Effect of Yeast Culture and Sodium 

Bicarbonate on Milk yield and Composition in Dairy Cows. Journal of Dairy 

Science, 72(7): 1929-1932. 

17.  E. H. Clayton, I. J. Lean, J. B. Rowe, and J. W. Cox (1999). Effects of Feeding 

Virginiamycin and Sodium Bicarbonate to Grazing Lactating Dairy Cows. 

Journal of Dairy Science Vol. 82, No. 7. www.researchgate.net  

18. Fuller, R. (1989). Probiotics in man and animals. Journal of Applied 

Bacteriology, 66(5): 365–378. 

19.  FAO/WHO. (2001). Health and nutritional properties of probiotics in food 

including powder milk with live lactic acid bacteria. Food and Agriculture 

Organization of the United Nations. 

20.  Gomez-Alarcon, R., C. Dudas and J. T. Huber. (1990). Influence of cultures 

of Aspergillus oryzae on rumen and total   tract digestibility of dietary 

components. J. Dairy Sci. 73:703-710.          

21.  Giger – Reverdin S., N. Bezault D. Sauvant and G. Bertin (1996). Effects of 

feeding probiotic yeast in lactating ruminants: interaction with dietary 

nitrogen level. Anim. Feed Sci. Technol., 63: 149 - 162  

22.  H. A. Rossow, T. Riordan & A. Riordan (2017). Effects of addition of a 

            live yeast product on dairy cattle  performance, Journal of Applied   Animal  

            Research,  

23.  Hossain FMA, Islam MM, Ara A, Iliyas N. ( 2014). Supplementing probiotics 

(Saccharomyces cerevisiae) in multiparous crossbred cows ration provoke 

milk yield and composition. Online J. Anim. Feed Res., 4(2): 18-24. 

Scienceline/Journal homepages: www.science-line.com  

24.  Hall, M. B., (1999). Management strategies against ruminal acidosis. 10th 

Annual Florida Ruminant   Nutrition Symposium, Gainesville, FL. pp 104-

113. 

25. Iwanska, S.; D. Strusinska.; A. Opalka. (2000). Effect of biologically     active 

compounds on milk yield and composition. Roczniki Naukow 

Zootechniki.6:46-50. 

26. Jayant Kashyap (2014). Effects of feeding buffer on yield and fat percent in 

milk of dairy cows, M. Sc. Dissertation submitted to department of Animal 

Husbandry SHUATS. Allahabad UP, India  

27.  Krishnamoorthy, U. & Krishnappa, P. (1996). Effect of feeding yeast culture 

(Yea-sacc 1026) on rumen fermentation in vitro and production 

performance in crossbred dairy cows. Animal Feed Science and 

Technology, 57(3): 247–256.  

28.  Kung, L. Jr., E. M. Kreck, R. S. Tung, A. O. Heesion, A. C. Shepperd, M. A. 

Cohen, H. E. Swain and J. A. Z. Leedle (1997). Effects of a live yeast and 

enzymes on in vitro ruminal fermentation and milk production of dairy 

cows. J. Dairy Sci. 80:2045-2051. 



Scopus Indexed Journal  

 

 

 

108 

29. Mertz, K.J., Mertz, D.J., and Woskow, S.A. (2009). Ruminal fermentation 

patterns in lactating dairy cows on the priority P-One program-

Texas. www.priorityiac.com. 

30.  Michelle C. Der Bedrosian (2009). The effect of sodium bicarbonate or live 

yeast culture (Saccharomyces cerevisiae) on the metabolism and 

production of lactating dairy cows. Thesis submitted to the department 

Animal science, University of Delaware in partial fulfillment of the 

requirements for the degree of Masters of Science 

31.  Nocek JE, Kautzt WP (2006) Direct-fed microbial supplementation on 

ruminal digestion, health, and performance of pre- and postpartum dairy 

cattle. J Dairy Sci 89: 260-266. 

32.  Ondarza, B.D. 2006. Maintaining digestive health in dairy cattle. 

Milkproduction.com. 

33.  Oetzel, G. R., K. M. Emery, W. P. Kautz, and J. E. Nocek. 2007. Direct-fed 

microbial supplementation and health and performance of pre- and 

postpartum dairy cattle: A field trial. J. Dairy Sci. 90:2058–2068. 

34.  Oellermann, S. O., M. J. Arambel, B. A. Kent, and J. L. Walters. (1990). 

Effect of graded amounts of Aspergillus oryzae fermentation extract on 

ruminal characteristics and nutrient digestibility in cattle. J. Dairy Sci 73: 

2413-2416. 

35.  Nocek, J. E., W. P. Kautz, J. A. Z. Leedle, and E. Block (2003). Directfed 

microbial supplementation on the performance of dairy cattle during the 

transition period. Journal of dairy science 86: 331-335. 

36.  Poppy GD, Rabiee AR, Lean IJ, Sanchez WK, Dorton KJ, Morley PS. (2012). 

Ameta-analysis of the effects of feeding yeast culture    produced by 

anaerobic fermentation of Saccharomyces Cerevisiae on milk production 

of lactating dairy cows. J Dairy Sci. 95:6027–6041. 

37.  Parker, R. (1974). Probiotics, the other half of the antibiotic story. Animal 

Nutrition and Health, 29(4): 8. 

38.  Raeth-Knight, M. L., J. G. Linn, and H. G. Jung. (2007). Effect of direct-fed 

microbials on performance, diet digestibility, and rumen characteristics of 

Holstein dairy cows. J. Dairy Sci. 90(4):1802-1809. 

39.  Rahman, M., Mustari, A., Salauddin, M. & Rahman, M. (2013). Effects of 

probiotics and enzymes on growth performance and haematobiochemical 

parameters in broilers. Journal of the Bangladesh Agricultural University, 

11(1): 111–118. 

40.  Robinson, P. H. and J. E. Garrett. 1999. Effect of yeast culture 

(Saccharomyces cerevisiae) on adaptation of cows to postpartum diets and 

on lactational performance. J. Anim Sci. 77(4):988-999 

41.  Stephanie Noel Abed (2011). A comparison of two rumen buffers and the 

effects on milk components and production in holstein and jersey dairy 

cows 



Scopus Indexed Journal  

 

 

 

109 

42.  V. A. Vieira, M. P. Sforcini, V. Endo, G. C. Magioni, M. D. S. Oliveira 

(2014). Influence of Probiotics on Dairy Cows Diet. World Academy of 

Science, Engineering and Technology International Journal of Biological, 

Biomolecular, Agricultural, Food and Biotechnological Engineering Vol:8, 

No:7, 

43. Wang, Z., M.L. Eastridge and X. Qiu (2001) effects of forage neutral 

detergent fibre and yeast culture on performance of  cows during early 

lactation. J. Dairy Sci., 84: 204 - 212 

44.  Wohlt J.E., A.D Finkelstein and H.C. Chung, (1991) yeast cultuere to 

improve intake, nutrient digestibility and performance by dairy cattle 

during early lactation. J. Dairy Sci., 74: 1395 - 1400  

45.  Stella, A., Paratte, R., Valnegri, L., Cigalino, G., Soncini, G., Chevaux, E., 

Dell’Orto, V. & Savoini, G. (2007). Effect of administration of live 

Saccharomyces cerevisiae on milk production, milk composition, blood 

metabolites, and faecal flora in early lactating dairy goats. Small Ruminant 

Research, 67(1): 7–13. 

46. Triantos A. (1991). Effects of sodium carbonate on milk yield, milk 

composition, and blood components of dairy cows in early lactation. J 

Dairy Sci. 1991 Feb;74(2):467-72.  

47.  V. M. Vibhute, R.R. Shelke, S.D. Chavan, S.P. Nage (2011). Effect of 

Probiotics Supplementation on the Performance of 

Lactating Crossbred Cows Vet. World, 2011, Vol.4(12):557-561 

48.  Weiss, W., Wyatt, D. & McKelvey, T. 2008. Effect of feeding 

propionibacteria on milk production by early lactation dairy cows. Journal 

of Dairy Science, 91(2): 646–652. 

49.  Waje S H, Singh S K and Vishal Mudgal (2010), “Effect of Using Forest 

Grass Based Complete Rations on Growth and Nutrient Utilization in 

Growing Crossbred Calves”, Animal Nutrition and Feed Technology, 

Vol. 10, pp. 229-234. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Triantos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2045555
https://www.ncbi.nlm.nih.gov/pubmed/2045555
https://www.ncbi.nlm.nih.gov/pubmed/2045555

