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SUMMARY/ABSTRACT: Biotin is a water-soluble vitamin in the B complex also known as vitamin 
H or B7. Vitamin B12 (B12) is a generic descriptor for a group of compounds that have vitamin B 

activity (in this study vitamin B12 specifically refers to cyanocobalamin). Biotin as well as B12 are 
naturally present in plants, thus naturally present in ruminant diets. Biotin is also synthesized in the 
rumen in varying amounts depending on the composition of the diet. Usually biotin synthesis 
decreases as the concentrate to forage ratio increases. For these reasons, nutritional requirements 
for vitamins B have not been established for ruminants. Additionally, because of the ruminant’s 
ability to synthesize biotin the scientific investigations on this topic are limited, where most of the 
research efforts have been focused on dairy cattle. Previous research evaluating the 
supplementation of vitamin B complexes, working primarily with dairy cows has shown positive 
outcomes. Researchers have observed  greater milk yield, increase in volatile fatty acids, grater 
plasma glucose, and reduced non-esterified fatty acids in plasma, when supplementing cows with 
vitamin B complexes. All these parameters are related to energy metabolism, which is highly 
challenged during late gestation and milk synthesis, which seems to be alleviated by 
supplementation of vitamin B. Therefore, the evaluation of vitamin B supplementation for beef 
cows during late gestation is warranted.  
 
OBJECTIVES: The objective of this study is to evaluate the effects of supplementation of biotin 
and vitamin B12 on performance of cows and their calves. We hypothesized that supplementation 
of biotin and vitamin B12 prior to calving and during early lactation will affect energy metabolism 
of cows, resulting in greater milk production which will result in greater calf weight gain and 
ultimately greater weaning weights. 
 
PROCEDURES: On Fall 2021 at pregnancy diagnosis, 48 mature beef cows were selected based 
on expected calving date. Calving date was targeted as mid-February, to allow for a minimum of 
45 d of supplementation prior to calving and a minimum of 45 d of supplementation post-calving 
before cows are relocated to Northern Great Basin Experimental Range.  



Cows were randomly assigned to 1 of 2 treatments on d0. Treatments were: (1) Control (n= 24) 
no biotin or B12 supplementation. Cows on control treatment are individually supplemented with 
the carrier (dry distillers grain) used to deliver the vitamins in the vitamin treatment; (2) Vitamin 
(n = 24) cows assigned to this treatment are individually supplemented with 2g/daily of Vivalto 
(Micronutrients; Indianapolis, IN) mixed in the dry distillers gain. Cows are supplemented 3 times 
weekly (Monday, Wednesday, and Friday) and are maintained as a single group while receiving 
winter feeding (limited feeding of Alfafa hay; Medicago Sativa).  

On d0, blood samples, body weight (BW), and body condition score were collected from all cows. 
These same samples will be collected again on days 30, 60, 90, at turnout and at weaning. A blood 
sample and birth weight will be collected from all calves at birth (within 24h), and subsequent 
blood samples and BW from calves will be collected at turnout and weaning. At peak of lactation, 
approximately 45 – 50 days after calving, a milk sample will be collected, and an estimation of 
milk production will be conducted using the weigh-suckle-weigh method.  

After weaning calves will be preconditioned at the Eastern Oregon Agricultural Research Center 
(EOARC) for 45 days prior to feedlot entry. During the preconditioning phase, blood samples to 
analyze the acute phase proteins (haptoglobin and ceruloplasmin) and cortisol, will be collected  at 
weaning and on days 1, 3, 7 and 14 post-weaning. Additional BW will be collected on d 7, 14, and 
45 post weaning.  

At the end of the preconditioning phase, calves will be transported to a commercial feedlot, 
where calf performance (body weight gain, average daily gain, feed conversion, etc.) and health 
(morbidity %, mortality %, treatment administration, etc.) on feedlot will be evaluate. Figure 1 
shows a simplified study timeline highlight the major activities of the study. 

All blood samples collected from cows and calves will be analyzed for biotin and B12 

concentration, as well as metabolites related to energy metabolism such as glucose, NEFA, 
insulin, and BHBA.  

All data will be analyzed using the mixed procedure of SAS (SAS Inst. Inc., Cary, NC). The model 
statement will include treatment, time, and possible interactions. For the blood variables, day will 
be included in the repeated statement. Cow and calf will be considered the experimental unit.  



Figure 1. Simplified study timeline. 

 
 
 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: Slightly changes to the study design were made to 
better accommodate study logistics related to animal feeding, and therefore only 2 treatments 
were adopted (control vs. vitamin). Initially this study was proposed with 3 treatments (control 
vs. vitamin 1 vs. vitamin 2).  The field portion of this study began during winter 2022. Cows are 
being supplemented according to planned.  
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: All vitamin supplement that will be 
used in this study was generously donated by Micronutrients (Indianapolis, IN) 
 
FUTURE FUNDING POSSIBILITIES: At the conclusion of this study, these data will be used as 
preliminary data in grant proposal submitted to federal agencies.  
 


