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Introduction 

Beyond deficiency: How premium vitamin B12 can unlock a  
new dimension in active nutrition and cognitive performance

Think vitamin B12 is only for nutritional deficiency 
correction? This common misconception indicates 
that vitamin B12 innovation remains largely untapped 
in active nutrition and cognitive health formulations, 
despite evidence of its benefits for endurance, recovery, 
and mental focus.1 

Beyond deficiency management, vitamin B12 could 
redefine proactive performance enhancement for active, 
health-conscious adults.  

For product developers, repositioning vitamin B12 
for performance applications may therefore mean 
capitalizing on lucrative ‘white space’ in crowded 
nutraceutical categories. 

But not all vitamin B12 is created equal. The specific 
vitamin B12 form determines bioavailability, efficacy, 
and potential health claims, creating immediate 
differentiation opportunities. 

In this whitepaper, you’ll…

Find out how to 
take your active 
nutrition and 
cognitive performance 
formulations to the 
next level with the right 
vitamin B12 form. 

Gain actionable 
insights on how to 
effectively differentiate 
your product offerings 
to resonate with today’s 
health-proactive, 
performance-focused 
consumers. 

Discover why 
methylcobalamin –  
the bioidentical, 
active form of B12 – is 
a superior choice for 
applications targeting 
physical endurance, 
mental focus, and 
overall vitality.

The evolution of 
Vitamin B12
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Representing a fundamental shift from 
reactive healthcare to preventative 
wellness, the health-proactive mindset is 
creating greater demand for ingredients, 
solutions, and products positioned around 
performance and functional enhancement 
rather than deficiency correction alone.

The B12 opportunity

The health-proactive 
global consumer 

are taking a more proactive 
approach to health management2

1 in 3

are somewhat or very self-sufficient 
when it comes to health2

61%

is the number one health goal, 
followed by vitality and energy3 

Mental and 
emotional  
well-being
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Active nutrition and cognitive 
health: Pillars of proactive well-being
Encompassing energy production, 
recovery, muscle growth, joint 
health, and more, the global active 
nutrition market size is projected 
to expand to USD 25.9 billion by 
2034, with a CAGR of 9.5%.4 Led by 
the US – with Asia-Pacific as the 
fastest-growing region – this strong 
growth is fueled by the rising global 
emphasis on health and fitness, 
preventive healthcare awareness, 
and increasing sports participation.4 

A complementary, key aspect of 
proactive well-being, cognitive 
health is another booming 
supplement category, with rising 
consumer spending set to fuel the 
nootropics industry at a CAGR of 
14.6% from 2023 to USD 11.17  
billion by 2030.5  

Expert insight

“As the health-proactive trend gains momentum, active nutrition 
and cognitive performance positioning – for well-rounded active 
lifestyle support – will continue to converge.  
 
This creates valuable white space opportunities for brands to 
deliver innovative products for holistic vitality and performance 
rather than mere deficiency correction and isolated benefits.”

Bernardo Gonzaga, 
Global Division Manager  
for Functional Health at HTBA

From deficiency correction to performance optimization
Vitamin B12’s essential roles in energy metabolism, nervous system function, and red blood cell 
formation make it a foundational nutrient for supporting lifelong energy and brain health.6
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Science spotlight:  
New clinical evidence in 
active populations
A 2025 study found that acute 
methylcobalamin (MecobalActive®) 
supplementation significantly increased 
physical power, reduced fatigue and 
improved cognitive test response times.17  
This triple-blind, randomized, crossover 
study evaluated the effects of 1mg daily 
methylcobalamin supplementation over 
a few consecutive days in healthy, active 
male amateur cyclists (aged 18-45 years) 
with no known health conditions or prior 
supplementation.

The results demonstrated statistically 
significant (p<0.05) improvements across 
both physical and cognitive performance 
metrics, compared to placebo  
(see figures 1-3).17

1.	 The homocysteine connection 
Vitamin B12 is an essential cofactor in metabolizing 
homocysteine, elevated levels of which pose a 
significant risk factor for cognitive decline, dementia, 
heart disease, stroke, and osteoporosis.7,8 

2.	 Neurological and  
cognitive mechanisms 

Along with folates, vitamin B12 is important for central 
nervous system function at all ages, especially as a 
cofactor for methionine-synthase, which supports 
myelin synthesis, maintenance, and repair.9,10,11,12,13

3.	 Energy metabolism and  
fatigue reduction 

B12 and other B-vitamins play a vital role in 
converting carbohydrates, fats and proteins into 
mitochondrial energy that powers cells.6

4.	 Cellular aging delay 
Vitamin B12 helps maintain telomere length and 
mitochondrial DNA copy number – both markers of 
biological aging – and reduce oxidative stress, which 
may influence the onset of age-related diseases.14,15,16

Vitamin B12’s 
mechanisms of action 

Key takeaway
Beyond supporting overall health, vitamin 
B12 supplementation could be the key to 
better equipping those with active, busy 
lifestyles to thrive, by enhancing energy 
levels, boosting cognitive performance, 
and improving vitality.

Figure 1: Maximum power output 
during repeated sprint intervals 
increased by 4.1%

MecobalActive®  
boosts muscle power

Figure 2: The fatigue index decreased 
by 6.4 points.

MecobalActive®  
reduces fatigue

Figure 3: Cognitive test response 
times improved by 4.9%

MecobalActive® improves 
cognitive performance
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Why form matters:  
The bioavailability advantage 
While the rapid onset of benefits 
is a key differentiating factor for 
vitamin B12 compared to other 
nutrients that may require weeks 
or months of supplementation, the 
form of vitamin B12 is critical.18 
For performance applications where 
fast-acting, efficient utilization, and 
sustained tissue retention matter, 
the choice of B12 form becomes a 
critical formulation decision that 
directly impacts product efficacy 
and positioning.

After all, not all B12 is created 
equal. The dominance of synthetic 
cyanocobalamin – despite its 
inferior bioavailability – stems  
from its commodity status and  
lower cost. But to deliver premium 
products with outstanding  
efficacy, it’s critical to use  
premium ingredients. 

For instance, the preceding 
clinical study specifically utilized 
a high-quality vitamin B12 form: 
methylcobalamin. 

Ultimately, the key to harnessing 
performance benefits and 
unlocking a new dimension in 
active nutrition and cognitive 
performance lies in moving 
beyond synthetic cyanocobalamin 
to premium, nature-bioidentical 
methylcobalamin.  

Here’s why: there are 
distinctive differences 
between cyanocobalamin and 
methylcobalamin that range 
from bioavailability to efficacy, 
retention, safety, and more.

Expert insight

“This breakthrough clinical data demonstrates 
that vitamin B12’s value goes beyond deficiency 
correction to effectively enhance both active and 
cognitive performance within just three days. 
Apart from signaling new possibilities for acute 
methylcobalamin supplementation in pre-workout 
and loading protocols, this study paves the way 
for further research on the potential longer-term 
mental focus, technique execution, and reactive 
performance benefits of this vitamin B12 form.”

Teresa Pellicer,  
PhD Biotechnology Manager at HTBA 



Cyanocobalamin Methylcobalamin

A synthetic compound  
not found in nature.19

The bioidentical form naturally  
present in human tissues.

Requires several enzymes and 
cellular energy to convert it to active 

form before the body can use it.

Already metabolically active form.

Conversion efficiency is potentially 
reduced in individuals with 

concurrent nutrient deficiencies  
or genetic polymorphisms.19,20,21,22

Lower tissue retention and higher 
urinary excretion, suggesting less 
efficient utilization and shorter 
duration of effect compared to 

bioidentical B12 forms.19

Most commonly used form for food 
fortification and supplements, thanks 

(in part) to its lower cost.19

Exhibits superior bioavailability 
compared to cyanocobalamin, with 
higher tissue retention in the liver  

(a primary B12 storage site).23,24

Greater retention in body tissues 
over time, which could be valuable in 
products positioned around longer-
term performance support, recovery 

optimization, or training adaptation.23,25

Considered a safer and more effective 
form that doesn’t require decyanation, 

unlike synthetic cyanocobalamin.19,26,27,28

vs
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Among different methylcobalamin ingredients, quality, 
purity, moisture content, particle size, efficacy, 
and stability can vary. Traditional methylcobalamin 
production uses cobalt salts as catalysts – these 
probable carcinogens raise concerns about 
environmental disposal and potential contamination in 
finished ingredients.29 

But it’s possible to achieve a superior purity and safety 
profile for methylcobalamin. Advanced green chemistry 
manufacturing technologies help reduce hazardous 
material use, minimize toxic by-products, and lower 
environmental and health risks.30,31,32,33

HTBA’s vitamin B12 ingredients comply with  
these advantages.

The green chemistry 
manufacturing advantage

Green chemistry benefits
Improved tolerability to complement daily, 
long-term use that active nutrition and cognitive 
health applications often recommend. 

Fewer impurities for an improved safety 
profile and reduced risk of impacting taste in 
functional health products. 

Small and homogeneous particle size 
for outstanding bioavailability, absorption, 
retention, and longer-lasting benefits. 

5-year shelf life that’s up to 2.5 times longer 
than conventional methylcobalamin options.

50% less water content than other 
methylcobalamins for higher concentration 
and efficacy with the same dosage, along with 
improved stability in complex matrices.

JP and USP grade compliance to meet the 
industry’s highest standards.

Expert insight

“With its distinctive advantages and clinically-proven 
performance benefits, green chemistry-powered 
methylcobalamin is the key to unlocking an emerging 
opportunity that commodity vitamin B12 competitors have yet 
to recognize. Brands that invest in best-in-class vitamin B12 
today could establish credibility and a competitive edge at the 
forefront of the growing performance applications market.” 

María José Guerrero,  
Global Product Manager at HTBA



Potential performance/
health claims may include: 

•	 Complete B vitamin support

•	 Supports comprehensive energy 
metabolism

•	 Promotes cognitive and physical 
performance

•	 Active forms for maximum 
absorption

•	 Supports macronutrient 
metabolism 

Potential ingredient 
combinations: 

Methylcobalamin+...
+	 Other B vitamins in  

active/coenzyme forms 

+	 Choline 

+	 Inositol 

+	 Para-aminobenzoic acid (PABA)

+	 Folate

Comprehensive active  
B-complex for active individuals

Formulation 
inspiration #1

All active B-vitamins work effectively and synergistically in energy 
metabolism pathways, optimizing energy production, nervous system 
function, and more. 

Potential performance/
health claims may include:
•	 Supports energy metabolism 

during exercise

•	 Enhances muscle power output

•	 Reduces exercise-induced 
fatigue

•	 Supports focus and mind-
muscle connection

•	 Promotes endurance  
and stamina

•	 Supports rapid recovery 

Potential ingredient 
combinations:

Methylcobalamin+...
	+ B-complex vitamins 

	+ Creatine monohydrate

	+ Beta-alanine 

	+ Citrulline malate 

	+ Caffeine 

	+ L-tyrosine 

	+ Branched-chain amino acids 

	+ Taurine

Pre-workout and acute 
performance enhancement

Beyond deficiency: How premium vitamin B12 can unlock a  
new dimension in active nutrition and cognitive performance

Along with other physical and cognitive performance enhancing 
ingredients, premium vitamin B12 offers rapid onset of benefits to 
support pre-workout and loading protocols. 

Formulation 
inspiration #2
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Potential performance/
health claims may include:
•	 Supports cognitive function  

and mental focus

•	 Promotes focus, concentration, 
and memory

•	 Supports brain health  
and neuroprotection

•	 Contributes to normal 
psychological function

•	 Supports nervous system health 

Potential performance/
health claims may include:•
•	 Supports healthy aging  

and longevity

•	 Maintains cognitive function 
with age

•	 Supports cardiovascular health

•	 Promotes cellular energy  
and vitality

•	 Supports mitochondrial 
function

•	 Maintains physical strength  
and mobility 

Potential ingredient 
combinations:

Methylcobalamin+...
	+ Choline sources 

	+ Adaptogenic mushrooms 

	+ Omega-3 fatty acids 

	+ Other B vitamins 

	+ Ginkgo biloba

	+ Bacopa monnieri

	+ Phosphatidylserine

Potential ingredient 
combinations:

Methylcobalamin+...
+	 Coenzyme Q10 

+	 Pyrroloquinoline quinone 

+	 Resveratrol or other 
polyphenols

+	 NAD+ precursors 

+	 Omega-3 fatty acids

+	 Vitamin D3

+	 Magnesium

Brain health and cognitive 
performance nootropic stacks

Active aging and longevity 
optimization

Formulation 
inspiration #3

Formulation 
inspiration #4

Beyond deficiency: How premium vitamin B12 can unlock a  
new dimension in active nutrition and cognitive performance

Complementing cognitive formulations, high-quality methylcobalamin 
supports multiple aspects and mechanisms of mental performance. 

From supporting cellular energy production to reducing oxidative stress, 
premium vitamin B12-enhanced longevity formulations could help 
maintain neurological function and delay age-related disease onset. 

A go-to ingredient for boosting energy, focus and 
overall well-being, vitamin B12 supports:34

•	 Neurological and psychological function 

•	 Homocysteine metabolism

•	 Reduced tiredness and fatigue

•	 Cell division

Power up EFSA-endorsed 
health benefits 
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Key takeaways

Vitamin B12 supplementation can do far more than correct nutritional 
deficiencies, but not all B12 is created equal.

The pharmacokinetics of cobalamin variants differ significantly, 
influencing absorption, retention, and more.

To unlock active nutrition and cognitive performance benefits, we need 
to look beyond synthetic cyanocobalamin.

To unlock active nutrition and cognitive performance benefits, we need 
to look beyond synthetic cyanocobalamin.

Nature-bioidentical methylcobalamin offers superior bioavailability, 
efficacy, safety, tolerability, shelf-life, and more.

From dynamic lifestyle and pre-workout support to cognitive well-being 
and active aging applications, innovating with high-quality vitamin B12 
forms offers forward-thinking brands valuable white space opportunities 
to stand out in crowded nutraceutical categories.



Ready to unlock a new dimension in active 
nutrition and cognitive performance?

Discover HTBA’s MecobalActive®, a premium, 
green chemistry-powered vitamin B12 form 
with clinically-proven performance benefits.

Disclaimer. This document is provided for general informational purposes only and does not 
constitute scientific, medical, or professional advice. The content reflects HTBA’s current knowledge 
and is intended for professional use. No warranties are given as to accuracy, completeness, or 
results, and any use of this information is at the reader’s own risk. Users remain responsible for 
complying with applicable laws, regulations, and third-party rights and for conducting their own 
assessments and testing, including finished product stability.

Connect with an expert

mailto:mguerrero%40htba.com?subject=
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