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dairy cattle 
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Abstract 

The objective of the research was to determine how bypass fat affected the blood's biochemical profile, 

particularly the levels of calcium and phosphorus, and milk production levels. 40 advanced pregnant 

crossbred dairy cows with 2nd to 5th parity were randomly divided into two groups; control group (n=10) 

and treatment group (n=30). The regular feeding schedule for the control animals was followed regularly. 

For approximately two weeks prior to the expected date of calving and a week more after that following 

calving, the treatment animals were given daily oral supplements in addition to their regular diet 

containing an additional 100 g of bypass fat (Enerfat, Kemin). After that, the amount of bypass fat was 

increased in accordance with milk production, starting at 10 grams per liter of milk produced and 

continuing for 60 days postpartum, with a daily maximum of 250 grams. Two weeks prior to the 

expected date of calving (-14), blood samples were collected from each animal on days 0, 10, 20, and 30 

of calving, for the estimation of the levels of calcium and phosphorus. The experimental animals' average 

milk production was recorded every two weeks up to 60 days during lactation. Supplementing with 

bypass fat did not impact the average milk production. According to the study's findings, supplementing 

with bypass fat had no positive effects on milk production. Over the following postpartum days, there 

was an unchanged but non-significant increase in the mean serum levels of calcium and phosphorus. 
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Introduction  

Early lactation causes cows to be in negative energy balance and mobilize fat from adipose 

tissue because peak milk production occurs between 5-8 weeks postpartum, which is earlier 

than maximum feed consumption (Bell, 1995; Rukkwamsuk et al., 1998; and Gutierrez et al., 

2009) [1, 2, 3]. Due to atony or hypotony of the uterus, the fundamental cause of late uterine 

involution and the cleansing process might be related to negative energy balance 

(Kaczmarowski et al., 2006) [4]. The significance of fats in metabolism has been better 

understood recently, and this presents new options to enhance cow reproductive, health, and 

productivity. Including lipids in the diet during the peripartum period has been shown to 

enhance the quality of reproduction (Thatcher et al., 2006; De Veth et al., 2009) [5, 6]. 

Enhancing the energy density of the diets supplied to dairy animals with high yields is mostly 

dependent on the bypass fat (National Research Council, 2001) [24]. Without reducing rumen 

cellulolytic bacterial activity, feeding bypass fat to high-yielding cows can enhance ration 

energy density and early lactation energy consumption (Jenkins and Palmquist, 1984) [7]. 

Therefore, the detrimental effects of acute negative energy balance on lactation can be 

avoided. 

 

Materials and Methods 

Location and animals of the experiment 

The current study was conducted at an organized dairy farm in Bikaner and department of 

Veterinary Gynaecology and Obstetrics, collage of Veterinary and Animal science, Bikaner. 

Forty advance pregnant crossbred dairy cows with parities ranging from second to fifth were 

included in the study. Gyneco-clinical testing and breeding records were utilized to diagnose 

the animals selected for the study with advanced pregnancy.  
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Management of the animals 

All of the pregnant cows were kept in hygienic, comfortable 

sheds and fed green pasture, hay or straw, and formulated 

concentrate according with their usual feeding schedule. The 

management, feeding, and hygienic conditions of these 

animals' accommodations were all the same. Two times a day, 

at 5:30 a.m. and 5:30 p.m., each cow was milked by a milking 

machine, and the amount of milk each one produced was 

recorded. The calves were weaned as soon as they were born. 

 

Experimental design 
Two groups, control (n = 10) and treatment (n = 30), were 

randomly assigned to the experimental cows (n = 40). The 

routine feeding schedule for the control animals was followed 

consistently. The treated animals received an extra 100 g of 

bypass fat (Enerfat, Kemin) orally every day for 

approximately two weeks prior to the expected date of calving 

and for an additional week following calving, on addition of 

their regular standard feeding the schedule. After that, the 

amount of bypass fat was increased in accordance with milk 

production, starting at 10 grams per liter of milk produced and 

continuing for 60 days postpartum, with a daily maximum of 

250 grams. Over the following postpartum days, there was an 

unchanged but non-significant increase in the mean serum 

levels of calcium and phosphorus. 

 

Bypass fat 

Bypass fat used in this study was procured from Kemin 

Industries South Asia Pvt. Ltd. The product name is 

EnerFatTM Plus Dry. It is a high-energy supplement made of 

calcium salts of long-chain fatty acids that come from palm 

oil. It doesn't harm the ruminal microbiota and is protected 

from ruminal activity. 

 

Collection of Blood sample 

Using sterile vials, jugular vein punctures were used to collect 

blood samples from each animal. Two weeks prior to the 

expected date of calving (-14), blood samples were collected 

from each animal on days 0, 10, 20, and 30 of calving. Soon 

after the blood was collected, the serum was separated by 

centrifuging the samples for ten minutes at 3000 rpm. At -20 

°C, the serum was kept in sterile plastic storage vials until it 

was examined for levels of calcium and phosphorous. 

 

Statistical evaluation 

A statistical analysis was performed once the data were 

gathered, organized and revealed. The data were analyzed 

following standard protocols, as previously mentioned.  

 

Results and Discussion 

The outcomes of this study on the impact of supplementing 

with bypass fat on changes in milk production and levels of 

calcium and phosphorus. 

 

Milk yield 

The average milk production of the experimental animals was 

recorded every two weeks up to 60 days of lactation. Overall 

average milk production was 15.52±0.38 kg/d in control and 

15.63±0.23 kg/d in treatment group and the difference was no 

significant (Parnerkar et al., 2011; Wadhwa et al., 2012) [14, 8]. 

Throughout the experiment's fortnights, the treatment group's 

average daily milk production ranged from 13.62±0.41 to 

17.09±0.38 kg/d, while the control group's average daily milk 

production was 13.75±0.71 to 16.7±0.62 kg/d. In the control 

group, milk production increased significantly until the third 

fortnight of the trial, at which point it increase non-

significantly. The treatment group in each of the trial 

fortnights adhered to the same schedule. The milk production 

difference every two weeks between the two groups was not 

statistically significant. Compared to the non-supplemented 

group, the bypass supplemented group's average milk 

production was noticeably higher (McNamara et al., 2003; 

Tyagi et al., 2010; Gowda et al., 2013) [9, 10, 11]. The mean 

milk output of the plucked fat supplemented group of cows is 

observed to be considerably higher than that of the control 

group (Yadav et al., 2015) [12]. Conversely, feeding calcium 

salts of long-chain fatty acids resulted in a decrease in milk 

supply (Loor et al., 2002) [13]. On the contrary, a non-

significant increase in the average milk production following 

bypass fat addition (West and Hill, 1990) [15]. 

 

Serum calcium 

At all stages, there was non-significant variation in the mean 

serum calcium level between the two groups and within each 

group are in agreement with the reports of Gowda et al. 2014 
[11]; Waghmare et al. 2016 [17]. From day 14 prepartum to the 

day of calving, the mean plasma calcium levels in the cows in 

both groups decreased non-significantly (p>0.05). The 

subsequent postpartum days revealed a progressive but non-

significant increase in these levels. The treatment group's 

mean plasma calcium values have been observed to be 

significantly higher than those of the control group. 

According to the present study, supplementation with bypass 

fat had no discernible effect on the level of blood calcium in 

cows throughout lactation. The blood's calcium concentration 

was well within the typical physiological range (8–11 mg/dl). 

In present findings, the mean serum calcium was in normal 

physiological limits in both groups, corroborated with normal 

ovarian cyclicity and uterine involution in both groups. 

However, non-significantly higher plasma calcium level in 

bypass fat supplemented group and also reported blood 

calcium increased with the advancement in lactation in 

treatment group supplemented with bypass fat (Wadhwa et al. 

2012) [8]. 

 

Serum phosphorus 

During the peripartum period, there was a non-significant 

difference in the mean serum phosphorus level between the 

control and treatment group cows at all stages of the study is 

corroborating with the reports of Gowda et al. (2014) [11] and 

Sahoo et al. (2016) [18]. From day 14 prepartum to the day of 

calving, the mean serum phosphorus levels in the cows in 

both groups decreased non-significantly (p>0.05). The 

subsequent postpartum days revealed an increasing but non-

significant increase in these levels. The treatment group's 

mean plasma phosphorus values were found to be somewhat 

higher than those of the control group. There is a partial trend 

in the mean plasma level of inorganic phosphorus from 

prepartum to calving and subsequently up to day 30 

postpartum (Dhami et al., 2005; Gowda, 2014; Theodore et 

al., 2017) [19, 11]. 

In the present findings, the mean serum phosphorus was in 

normal physiological limits in both groups, corroborated with 

normal ovarian cyclicity and uterine involution in both group. 

Infertility caused by phosphorus insufficiency typically 

appears after other symptoms of the deficiency are clearly 

visible. However, phosphorus is frequently associated to 

reproductive problems in cattle (Pugh et al., 1985) [21]. 

Reduced ovarian activity, irregular estrus, anestrous, a higher 

prevalence of cystic follicles, a decreased conception rate and 
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generally lower fertility are all caused by 

phosphorus deficiency (Maynard et al., 1979; Morrow, 1980; 

Pugh et al., 1985) [21]. Wadhwa et al. (2012) [8] reported 

plasma phosphorus levels were non-significantly higher in the 

group supplemented with bypass fat, while they were 

considerably higher in the late lactation.  

 

Conclusion  

It has been found that supplementing with bypass fat did not 

increase milk production. Over the subsequent postpartum 

days, the mean serum levels of calcium and phosphorus 

increased slightly but not significantly. 

 

Reference 

1. Bell AW. Regulation of organic nutrient metabolism 

during transition from late pregnancy to early lactation. J 

Anim Sci. 1995;73:2804-2819. 

2. Rukkwamsuk T, Wensing T, Geelen MJH. Effect of 

overfeeding during the dry period on regulation of 

adipose tissue metabolism in dairy cows during the 

periparturient period. J Dairy Sci. 1998;81:2904-2911. 

3. Gutierrez CE, Pelton SH, Gilbert RO, Butler WR. Effect 

of peripartum dietary energy supplementation of dairy 

cows on metabolites, liver function and reproductive 

variables. Anim Reprod Sci. 2009;112:301-315. 

4. Kaczmarowski M, Malinowski E, Markiewicz H. Some 

hormonal and biochemical blood indices in cows with 

retained placenta and puerperal metritis. Bull Vet Inst 

Pulawy. 2006;50:89-92. 

5. Thatcher W, Bilby T, Bartolome J, Silvestre F, Staples C, 

Santos J. Strategies for improving fertility in the modern 

dairy cow. Theriogenology. 2006;65:30-44. 

6. De Veth M, Bauman D, Koch W, Mann G, Pfeiffer A, 

Butler W. Efficacy of conjugated linoleic acid for 

improving reproduction: A multi-study analysis in early-

lactation dairy cows. J Dairy Sci. 2009;92:2662-2669. 

7. Jenkins TC, Palmquist DL. Effect of fatty acids or 

calcium soaps on rumen and total nutrient digestibility of 

dairy rations. J Dairy Sci. 1984;67:978-986. 

8. Wadhwa M, Grewal RS, Bakshi MPS, Brar PS. Effect of 

supplementing bypass fat on the performance of high 

yielding crossbred cows. Indian J Anim Sci. 

2012;82(2):200-203. 

9. McNamara S, Butler T, Ryan DP, Mee JF, O’Mara FP, 

Butler ST, et al. Effect of offering rumen-protected fat 

supplements on fertility and performance in spring-

calving Holstein–Friesian cows. Anim Reprod Sci. 

2003;79:45-56. 

10. Tyagi N, Thakur SS, Shelke SK. Effect of feeding bypass 

fat supplement on milk yield, composition and nutrient 

utilization in crossbred cows. Indian J Anim Nutr. 

2009;26(1):1-8. 

11. Gowda AJS. Studies on the influence of feeding bypass 

protein, bypass fat and propylene glycol on postpartum 

reproductive performance of dairy cattle. M.V.Sc. Thesis. 

Karnataka Veterinary, Animal and Fisheries Sciences 

University, Bidar, Karnataka; c2014. 

12. Yadav G, Roy AK, Singh M. Effect of prilled fat 

supplementation on milk production performance of 

crossbred cows. Indian J Anim Nutr. 2015;32(2):133-

138. 

13. Loor JJ, Herbein JH, Jenkins TC. Nutrient digestion, 

biohydrogenation and fatty acid profiles in blood plasma 

and milk fat from lactating Holstein cows fed canola oil 

or canolamide. Anim Feed Sci Technol. 2002;97:65-82. 

14. Parnerkar S, Kumar D, Shankhpal SS, Thube H. Effect of 

feeding bypass fat to lactating buffaloes during early 

lactation. XIV Biennial Conference of Animal Nutrition 

Society of India, November 3-5, GBPUA & T, 

Pantnagar, India; c2011. p. 60. 

15. West JW, Hill GM. Effect of protected fat product on 

productivity of lactating Holstein and Jersey cows. J 

Dairy Sci. 1990;73:3200-3207. 

16. Tyagi N, Thakur SS, Shelke SK. Effect of bypass fat 

supplementation on productive and reproductive 

performance in crossbred cows. Trop Anim Health Prod. 

2010;42:1749-55. 

17. Waghmare SP, Meshram RB, Dakshinkar NP, Pajai KS, 

Siddiqui MFMF. Effect of supplementation of bypass fat 

on biochemical profile in dairy cows. Asian J Animal Sci. 

2016;11(2):111-114. 

18. Sahoo JK, Das SK, Sethy K, Mishra SK, Swain RK, 

Mishra PC, Satapathy D. Effect of supplementation of 

mineral mixture and bypass fat on performance of 

crossbred cattle. J Anim Research. 2016;64:611-618. 

19. Dhami AJ, Lakum PD, Patel PM, Panchal MT, Kavani 

FS. Blood biochemical profile in relation to age and 

reproductive status of Holstein Friesian cattle reared 

under tropical climate. Ind J Anim Reprod. 

2005;26(1):34-38. 

20. Theodore VK, Panchal MT, Dhami AJ, Hadiya KK, Shah 

SV, Buhecha KV. Whether peripartum nutritional 

supplementation; c2016. 

21. Pugh DG, Elmore RG, Hembree TR. A review of the 

relationship between mineral nutrition and reproduction 

in cattle. Bovine Pract. 1985;20:10. 

22. Maynard LA, Loosli JK, Hintz HF, Warner RG. 

Reproduction. In Animal nutrition. Ch. 16. 7th Edn. 

McGraw-Hill, New York, NY. pp 472. Morrow, D.A., 

1980. The role of nutrition in dairy cattle reproduction. In 

Current therapy in Theriogenology. Morrow, D. A., Ed. 

WB Saunders Co., Philadelphia, PA; c1979. p. 449. 

23. Morrow DA. The role of nutrition in dairy cattle 

reproduction. In Current therapy in Theriogenology. 

Morrow, D. A., Ed. WB Saunders Co., Philadelphia, PA; 

c1980. p. 449. 

24. National Research Council. Educating Children with 

Autism. National Academy Press. Division of Behavioral 

and Social Sciences and Education. Washington DC; 

c2001. 

 

https://www.veterinarypaper.com/

