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ABSTRACT
Objective  To assess the effects of a Vicia faba protein 
hydrolysate (VFH) on muscular strength and endurance 
when combined with resistance training for 56 days 
compared with exercise alone in a mixed population.
Design  A double-blind placebo-controlled parallel trial.
Participants  72 healthy men and women aged 19–40, 
stratified in a 1:1 ratio by gender. Participants were 
excluded if they performed >3 hours of resistance training 
per week in the 6 months prior.
Setting  Ontario, Canada. Study performed by KGK Science 
from August 2023 to January 2024.
Intervention  VFH or silica microcrystalline cellulose is 
given in five capsules daily for 56 days.
Main outcome measures  Primary outcome: Leg strength 
via one-repetition maximum for bilateral leg extension. 
Secondary outcomes: Muscular endurance via repetitions 
to exhaustion, body composition via dual-energy X-ray 
absorptiometry, plasma biomarkers via ELISA, quality of 
life via short form survey (SF-36) questionnaire.
Results  Intergroup analysis revealed a significantly 
greater increase in leg strength compared with placebo 
at day 28 (p=0.045) and 56 (p=0.05), respectively. 
Significantly enhanced muscular endurance was also 
observed from days 0 to 56 with a difference of 2.2 times 
in the change in repetitions performed from baseline 
(p=0.022) and a 21.6% increase compared with the 
placebo. Significant changes in bone mineral content were 
reported between groups (p=0.032) with a mean increase 
of 0.7% gained in the VFH group. The improvements in 
performance were supported by myokine analysis where 
VFH was shown to modulate a range of biomarkers 
associated with glucose homeostasis, bone formation, 
mitochondrial and metabolic function. Quantitative physical 
strength gains were consistent with qualitative data which 
showed significantly improved changes in self-assessed 
health.
Conclusions  VFH supplementation demonstrated 
significant improvements in muscular strength, endurance 
and bone mineral content when compared with placebo. 
These low-dose, peptide-induced improvements enhance 
the effects of exercise for musculoskeletal health and have 

the potential to influence all-cause mortality via muscular 
strength.
Trial registration number  NCT05946746.

INTRODUCTION
Stress, poor work–life balance, declining 
economic wealth and intake of highly 
processed foods mean that only one in four 
adults meets physical activity guidelines.1 This 
lifestyle is associated with a 50% increased 
risk of cardiovascular disease, 48%–53% 
increase in anxiety and 12% increase in 
type 2 diabetes.2 Current WHO guidelines 
recommend two resistance training sessions 
weekly.3 This correlates with a meta-analysis 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ As a population, muscle loss is a hallmark of age-
ing, leading to loss of mobility and general health. 
Resistance training and protein supplementation 
are known to increase muscle strength and mass, 
which are correlated with a reduction in all-cause 
mortality.

WHAT THIS STUDY ADDS
	⇒ Regardless of protein intake, supplementation with 
Vicia faba protein hydrolysate (VFH) enhances gains 
in strength and muscular energy greater than resis-
tance training alone. VFH also added to bone mineral 
content substantially compared with placebo.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The low dose of peptides within VFH target positive 
changes in muscle strength, without additional pro-
tein intake. This raises the possibility of a significant 
impact on mobility and all-cause mortality by add-
ing to everyday food, getting more from what we 
consume.
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demonstrating a 27% reduction in all-cause mortality 
with modest increases in strength at only 60 min of 
training per week.4 Resistance training aids in the preven-
tion and management of type 2 diabetes by reducing 
visceral fat, lowering glycated haemoglobin (HbA1C) and 
upregulating glucose transporter type 4,5 alongside other 
benefits, such as reducing blood pressure, modulating 
triglycerides, promoting bone development6 and amelio-
rating inflammation.5

In parallel, the UN predicts that the elderly population 
will reach 2 billion by 2050, and that global ageing will 
bring new challenges for health and economics.7 The loss 
of muscular strength and resultant sarcopenia are signif-
icant risk factors for morbidity and mortality. Muscle loss 
occurs at a rate of 3%–4% per year after age 75 and is 
considered one of the most physically avoidable aspects 
of ageing.8

In gaining muscle, sufficient dietary protein is needed 
to offset muscular catabolism.9 The recommended intake 
is 0.8 g/kg-bw for non-exercising adults and 1.8–2.0 g/
kg-bw for athletes,10 with recent findings suggesting no 
upper limit on absorption.11 Plant protein is consid-
ered as having lower digestibility and poorer essential 
branched-chain amino acid (BCAA) profile compared 
with those from animal sources.12 BCAAs, such as leucine, 
trigger muscle anabolism, in part, through activation of 
mammalian target of rapamycin complex 1 (mTORC1) 
in muscle cells which promotes protein synthesis by acti-
vating ribosomal protein S6 kinase, stimulating hyper-
trophy.13 During digestion, proteins become hydrolysed 
into smaller peptide fragments which are well established 
as having critical cell signalling roles in muscle regula-
tion.14 While peptides have shown limited oral bioavail-
ability, membrane impermeability and poor stability in 
vivo,15 artificially intelligent (AI) predictive technologies 
are helping to overcome these limitations and identify 
sequences with improved half-lives and gastrointestinal 
survivability.16 Peptides can be absorbed in their intact 
form and elicit numerous direct pathway augmenting 
effects.14

Vicia faba protein hydrolysate (VFH) is a generally 
regarded as safe supplement containing a network of 
peptides, previously shown to target mTOR, muscle 
atrophy genes Atrogin-1 and Murf-1 and inflammation.17 
VFH has also been shown to modulate muscle biomarkers 
of homeostasis after an exercise insult, reducing myostatin 
and fibroblast growth factor 21 (FGF-21) and transiently 
increasing exerkines such as irisin and interleukin-15 (IL-
15) to active synthesis pathways.18 Our hypothesis is that 
VFH, independent of protein intake, will support strength 
gains and muscular endurance improvements due to 
upregulation of peptide-driven mechanisms. To test our 
hypothesis, we conducted an 8-week randomised double-
blind placebo-controlled trial to assess the effects of VFH 
supplementation when combined with resistance training 
on the enhancement of strength and endurance in young, 
healthy, untrained men and women.

MATERIALS AND METHODS
Subjects
115 healthy, untrained men and women (19–40 years) 
were screened. 72 met inclusion/exclusion criteria 
(table 1), were randomised in a 1:1 ratio and stratified by 
sex to the VFH or placebo groups. Inclusion/exclusion 
criteria were assessed again before each clinic visit by the 
clinic staff. A sample size of 72 participants achieved 80% 
power (with up to 20% dropout) to detect an effect size of 
0.75 (calculated using R V.4.3.2 Statistical Software) with 
a two-sided significant level of 0.05 using the two-sample 
t-test on the primary outcome.

Trial design
This randomised, double-blind, placebo-controlled study 
investigated the effects of VFH and resistance training on 
muscle strength and endurance when supplemented for 
8 weeks in a mixed population.

After inclusion, participants were assigned to the VFH 
or placebo group using block randomisation and subse-
quently enrolled. Prior to day 0, a mandatory exercise 
familiarisation session was conducted. Baseline strength, 
vitals, anthropometrics, dual-energy X-ray absorptiometry 
(DXA) and physical activity diaries were recorded on day 
0, prior to supplementation, then again on days 28 and 
56. Pre-exercise and post-exercise venous blood samples 
were collected on days 0 and 56. Blood was collected in 
EDTA tubes, which were inverted eight times and centri-
fuged (15 min at 1200 g at 4°C). Plasma was transferred 
to cryovials and stored at −80°C. Participant self-reported 
health-related quality of life was recorded at days 0, 28 
and 56 using the RAND SF-36 questionnaire.19 The study 
assessment schedule is further detailed in online supple-
mental file 1.

Food diaries
Participants used Libro (https://www.nutritics.com/​
en/product/libro/), a food diary application to record 
consumption, calculate daily calories and macronutrient 
intake. Food and drink intake was self-reported via the 
app for 3 days in the week prior to each study visit.

Supplementation regime
VFH is a fava bean (Vicia faba) protein hydrolysate, 
containing a patented network of peptides. Both groups 
performed the same resistance training programme, and 
silicified microcrystalline cellulose (MCC) was supple-
mented in the placebo group. All capsules were iden-
tical to retain blinding. In line with dosing regimens 
where VFH was previously investigated, participants were 
instructed to consume five capsules (2.4 g of VFH) with 
their first meal for 56 days.18

Resistance exercise protocol
Both groups were asked to complete three sessions of resis-
tance training per week targeting all major muscle groups 
(online supplemental file 2), consistent with American 
College of Sports Medicine guidelines.20 Exercises were 
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completed to failure, and compliance was determined via 
logging in physical activity diaries.

Strength measurements
Leg and upper body muscle strength was assessed using 
one repetition maximum (1RM) test for bilateral leg 
extension and bench press, respectively, and was defined 
as the maximum weight lifted for a single repetition with 
correct form. Participants performed a general warm-up 
followed by stretching and a specific warm-up for leg 
extension. At baseline, the individual 1RM test began 
based on an estimated 1RM, previously determined 
during a familiarisation session. The highest weight 
correctly executed was recorded as the baseline 1RM. At 
subsequent study visits, the 1RM recorded at the previous 
visit was used as a starting point.

Endurance measurements
Muscle endurance was assessed by participants completing 
bilateral leg extensions or bench press to failure (defined 
as not being able to complete another full repetition) at 
80% of their 1RM at baseline.

Dual-energy X-ray
Body composition was measured using DXA (GE Lunar 
Prodigy Advance DXA Scanner) and converted into body 
fat and muscle mass percentage for assessment along 
with bone mineral content (BMC). A single, whole-body 
scan was conducted at days 0 and 56 and included Lunar 
Prodigy Advance Maximum Scan Area (long×transverse) 
with total body measurements: 197.5×60 cm measure-
ment field.

Table 1  Subject inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

	► Men and women between 19 and 40 
years of age, inclusive

	► Body mass index between 18.5 and 
29.9 kg/m2, inclusive

	► Women not of childbearing potential 
must have a negative baseline 
pregnancy test and agree to use a 
medically approved method of birth 
control

	► Participant is capable and willing to 
perform the recommended physical 
training and exercise regimen 3×/
week

	► Motivated to comply with exercise 
guidelines as assessed by a Self-
Motivation Questionnaire

	► Self-reported stable body weight for 
the last 3 months

	► Agrees to refrain from taking NSAIDs 
and alcohol consumption for 24 and 
48 hours, respectively, prior to each 
clinic visit

	► Agrees to avoid vigorous exercise 
for 48 hours prior to the exercise 
challenge

	► Agrees to maintain current lifestyle 
habits as much as possible

	► Willingness to complete 
questionnaires, records and diaries 
associated with the study and to 
complete all study assessments

	► Provide voluntary, written and 
informed consent to participate in 
the study

	► Healthy as determined by medical 
history, physical examination, ECG 
and vital signs

	► Individuals who are pregnant, breastfeeding or planning to become pregnant 
during the study

	► Known allergy, sensitivity or intolerance to fava bean or MCC
	► Has participated in structured resistance/power exercise training for >3 hours/
week in the 6 months

	► Currently experiencing any medical condition (eg, orthopaedic injury, surgery, 
neuromuscular problems, musculoskeletal injury and/or disease) that may interfere 
with the ability to undergo physical strength testing during the study

	► Metal implants or other physical characteristics/limitations that may affect DXA 
scan results

	► Participants who have followed a specific diet (eg, ketogenic, paleo, high-protein, 
vegetarian) or have had a change of diet within 30 days

	► Have a history of being diagnosed with phenylketonuria or another disease 
affecting amino acid metabolism

	► Significant cardiovascular event in the past 6 months
	► Unstable hypertension
	► Self-reported confirmation of current or pre-existing thyroid condition.
	► Current or history of significant diseases of the gastrointestinal tract
	► Current unstable significant psychiatric condition (eg, clinical depression, eating 
disorders) and/or sleep disorders

	► Currently have cancer
	► Type I or type II diabetes
	► Current unstable diagnosis with kidney and/or liver diseases
	► Current use of any prescribed or over-the-counter medications and/or 
supplements that may affect muscle mass, muscle strength or metabolism

	► Alcohol intake average ˃2 standard drinks per day
	► Alcohol or drug abuse within the last 12 months
	► Regular use of tobacco, vapes or nicotine products within 6 months of study start
	► Blood donation 30 days prior to screening, during the study or a planned donation 
within 30 days of the last study appointment

	► Participation in other clinical research studies 30 days prior to baseline
	► Individuals who are unable to give informed consent
	► Any other condition, chronic disease, or lifestyle factor, that, may adversely affect 
the participant’s ability to complete the study

DXA, dual-energy X-ray absorptiometry; MCC, microcrystalline cellulose; NSAIDs, non-steroidal anti-inflammatory drugs.
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Luminex ELISA
Myokine levels in plasma were measured via magnetic 
bead MILLIPLEX multiplex immunoassays (HMYO-
MAG-56K Merck, Darmstadt, Germany) on a MAGPIX 
system (Luminex xMAP-technology). The assay was 
performed according to the manufacturer’s instructions 
and analysed using the xPONENT data analysis soft-
ware (v.3.1.7; Luminex Corporation) and a 5-parameter 
logistic-curve fit.

Growth differentiation factor-15 ELISA
Growth differentiation factor-15 (GDF-15) was quantified 
in human plasma samples using a human GDF-15 DuoSet 
ELISA according to the manufacturer’s instructions 
(Bio-techne), read using a ClarioStar plate reader (BMG 
Biotech) and analysed using Mars Software V3.31.

Figure 1  CONSORT flow diagram of the study. CONSORT, Consolidated Standards of Reporting Trials; ITT, intention to treat; 
PP, per protocol; VFH, Vicia faba hydrolysate.
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Data analysis and statistics
Summary statistics are presented as the mean, SD, SEM, 
median, minimum and maximum for continuous demo-
graphic and baseline characteristic variables. Coefficient 
of variation is presented for the immunoassays. Categor-
ical demographic and baseline variables are summarised 
as frequencies and percentages. Data are represented 
graphically using error bar plots and boxplots high-
lighting the median, IQR, maximum and minimum 
values. Statistical tests were performed one-sided given 
the nature of the study whereby positive change is antic-
ipated given the inclusion of resistance exercise in both 
groups and interpreted using a 5% level of significance. 
Cohen’s d effect sizes were calculated for between-group 
differences. Effect sizes were classified as small (d<0.2), 
medium (d>0.21, d<0.5), or large (d>0.51) and were 
calculated as; effect size = mean (VFH) − mean (MCC) / 
averaged SD.

Continuous variables were evaluated for normality 
using the Shapiro-Wilk’s test. Where appropriate, 
an ROUT outlier analysis was performed with a 1% 
threshold. In cases where normality assumptions were 
satisfied, between-group differences were calculated 

using independent T-tests; otherwise, Mann-Whitney 
U tests were performed. Where appropriate, post-
intervention differences were adjusted for using anal-
ysis of covariance (ANCOVA) analysis where normality 
assumptions were met, and rank transformed ANCOVA 
where assumptions were not met. Within-group differ-
ences were assessed using paired T-tests if the outcome 
was normally distributed, and using the Wilcoxon signed 
rank test otherwise. The Fisher’s exact test was used 
for the comparison of categorical variable distribution 
between study arms. P values within-group for categor-
ical variables were calculated using Bhapkar’s test. A 
motivational questionnaire was conducted prior to base-
line (online supplemental file 1) to assess participants’ 
commitment to comply with study procedures. As such, 
missing data in the analysis of primary and secondary 
endpoints was minimal and, therefore, no imputation 
or sensitivity analysis was performed. GraphPad Prism 
V.9.1.0 was used to analyse data. The results presented 
below refer to the per protocol data set only given their 
adherence to the study protocol. Adjudication of adher-
ence was performed blinded.

Table 2  Demographic information for the per protocol population

Variable Placebo (n=28) VFH (n=27) P value between groups

Age (years)

 � Mean±SD 31.00±6.27 32.56±5.90 0.347

 � Median (Min to Max) 32.00 (19.00 to 41.00) 32.00 (21.00 to 40.00)

Weight (kg)

 � Mean±SD 70.71±8.72 75.63±13.15 0.111

 � Median (Min to Max) 69.80 (53.80 to 86.60) 75.90 (56.50 to 105.80)

Height (cm)

 � Mean±SD 171.57±9.60 173.70±10.26 0.430

 � Median (Min to Max) 171.50 (152.00 to 191.00) 174.00 (152.00 to 191.00)

BMI (kg/m2)

 � Mean±SD 23.98±1.83 24.93±2.71 0.135

 � Median (Min to Max) 24.10 (20.10 to 27.90) 24.60 (19.80 to 29.60)

Gender (n, %)

 � Women 14 (50.00) 11 (40.74) 0.591

 � Men 14 (50.00) 16 (59.26)

Race (n, %)

 � African American/black 1 (3.57) 0 (0.00) 0.720

 � Central American 1 (3.57) 1 (3.70)

 � Eastern European White 3 (10.71) 6 (22.22)

 � Middle Eastern 2 (7.14) 0 (0.00)

 � South American 6 (21.43) 8 (29.63)

 � South Asian 1 (3.57) 0 (0.00)

 � South-East Asian 2 (7.14) 1 (3.70)

 � Western European White 12 (42.86) 11 (40.74)

BMI, body mass index; Max, maximum; Min, minimum; VFH, Vicia faba hydrolysate.
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RESULTS
Trial design and population allocation
72 participants were included in the intention-to-treat 
analysis, with 36 randomised in each group. 17 partici-
pants were excluded from the per-protocol (PP) popu-
lation due to failure to comply (n=6), poor exercise 
compliance (n=8), out-of-window study visit (n=2) and 
non-compliance to 1RM procedure (n=1) (online supple-
mental file 3). The PP population included 55 partici-
pants (30 men and 25 women), n=27 in the VFH group 
and n=28 in the placebo group (figure  1). There were 
no significant between-group differences in demographic 
characteristics (table 2).

Food diaries
Macronutrient intake was assessed from Libro app data. 
The greater proportion of men in the VFH group (9.26%) 
contributes to the slightly greater intake of protein 
throughout the study compared with placebo; however, 
no significant difference in protein intake was observed 
between groups (table 3). Intake of fat and carbohydrate 
did not differ between the groups (online supplemental 
file 4).

Strength
The VFH group had 2.35 kg and 2.04 kg greater increases 
in 1RM leg muscle strength compared with placebo from 
baseline at days 28 (p=0.096) and 56 (p=0.125), respec-
tively. Intergroup analysis at day 56 showed that the 
VFH group had a significantly greater increase in 1RM 
leg muscle strength compared with placebo (p=0.05, 
Cohen’s d=0.43) with 83.90 kg and 74.74 kg lifted, respec-
tively (figure  2, online supplemental file 5). Consistent 
with the findings at day 56, significant differences in leg 
strength were observed between groups at day 28 in the 
mixed population, whereby the placebo group had a 
mean of 68.99 kg vs the VFH group who averaged 78.45 
kg on the 1RM test (p=0.045, Cohen’s d=0.45) indicating 
a moderate effect size and meaningful effect. While 

non-significant, iAUC analysis of the strength data indi-
cates a 24.5% increase in the change in strength between 
groups (p=0.140, Cohen’s d=0.35) (online supplemental 
file 6).

The effects of an 8-week resistance exercise programme 
alone on strength can be observed in the within-group 
analysis of the placebo group where participants had an 
increase of 6.55 kg and 12.30 kg from baseline at days 28 
and 56, respectively (p<0.001). Similarly, strength gains 

Table 3  Protein intake as assessed by food records from baseline at day 28 and day 56 for the PP population (n=55)

Timepoint Placebo VFH
P value between groups 
estimated difference (95% CI)

Protein (g) baseline (day 0)

 � Mean±SD 79.76±25.84 91.88±19.80 0.060*

 � Median (Min to Max) 73.05 (34.04 to 147.97) 92.73 (61.88 to 136.3) −12.12 (−24.77 to −0.518)

Protein (g) day 28

 � Mean±SD 84.23±25.86 86.95±24.14 0.688†

 � Median (Min to Max) 86.06 (39.22 to 132.51) 88.03 (37.83 to 132.13) −2.72 (−16.25 to 10.80)

Protein (g) day 56

 � Mean±SD 83.85±29.25 91.13±25.65 0.334†

 � Median (Min to Max) 81.01 (20.56 to 140.18) 94.85 (43.92 to 140.01) −7.28 (−22.28 to 7.72)

*P values between groups were calculated using Wilcoxon rank sum test.
†P values between groups were calculated using an independent t-test.
Max, maximum; Min, minimum; PP, per protocol; VFH, Vicia faba hydrolysate.

Figure 2  VFH in combination with resistance exercise 
increases leg muscle strength assessed via 1RM for bilateral 
leg extension. No differences were observed at day 0, 
whereas significant differences were observed between VFH 
and Placebo groups at days 28 and 56. (Box and whisker 
plots, horizontal line represents the median, boxes denote the 
IQR, bars indicate the maximum and minimum values, one-
tailed independent t-test at day 56 p=0.05, Cohen’s d=0.43 
and day 28 p=0.045, Cohen’s d=0.45, *p<0.05). 1RM, one 
repetition maximum; VFH, Vicia faba hydrolysate.
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were consistent, but greater in magnitude for the VFH 
group with increases of 8.9 kg and 14.36 kg in leg strength 
from baseline at days 28 and 56, respectively (p<0.001).

Changes in upper body muscle strength as assessed by 
bench press 1RM test from baseline at day 28 (p=0.883, 
Cohen’s d=0.02) and 56 (p=0.775, Cohen’s d=0.01) 
are shown in online supplemental file 7. No signifi-
cant changes and very small effect sizes were observed, 
suggesting performance improved over time but 
remained consistent between both groups throughout 
the trial.

Muscular endurance
Endurance was significantly improved in both the VFH 
and placebo group from baseline to day 28 (p=0.020 and 
p=0.037, respectively) and again from baseline to the end 
of the study period (p=0.001 and p=0.004, respectively, 
figure  3A). While not significant (p=0.106), the large 
effect size (Cohen’s d=0.54) suggests the 21.6% differ-
ence between the VFH and placebo groups from baseline 
at day 56 may be meaningful and warrants further inves-
tigation with a larger sample size. Participants supple-
mented with VFH had significant increases of 1.82 and 

4.48 repetitions completed at 80% of baseline 1RM to 
failure for leg extension from baseline at days 28 and 56, 
while those on placebo had significant increases of 1.29 
and 2.28 repetitions, respectively. Adjusting to baseline, 
the number of repetitions from baseline at day 56 in the 
VFH group were significantly greater than the placebo 
group (estimated difference of 2.2 in ranks of repetitions; 
p=0.022, ANCOVA with rank transformation, Cohen’s 
d=0.47, figure 3B).

Changes in upper body endurance at day 28 (p=0.205, 
Cohen’s d=0.46) and 56 (p=0.199, Cohen’s d=0.51) are 
shown in online supplemental file 7. The moderate size 
of effect suggests that the 2.63 rep difference performed 
by the end of the study may indicate a substantial, yet non-
statistically significant impact on endurance.

Body composition, BMC and anthropometrics.
A summary of changes from baseline and day 56 in fat 
mass (g/%), muscle mass (g/%) and android to gynoid 
fat ratio are shown in online supplemental file 8. There 
were no significant between-group differences observed.

BMC was assessed using a single, whole-body DXA scan 
and analysed as an exploratory endpoint. The VFH group 

Figure 3  VFH in combination with resistance exercise significantly increases muscular endurance as measured by bilateral 
leg extension. (A) Both groups increase the number of repetitions to exhaustion at 80% of the 1RM test on the bilateral leg 
extension (mean±SEM, placebo; p=0.037 and p=0.004 VFH p=0.020 and p=0.001 at day 28 and day 56, respectively, Wilcoxon 
signed rank test). While non-significant, there is a 21.6% greater improvement in the VFH group at day 56, Cohen’s d=0.54. 
(B) VFH supplementation increases the change in repetitions from baseline at day 28 and day 56 compared with placebo 
(mean±SEM p=0.022, Cohen’s d=0.47 ANCOVA with rank transformation, *p<0.05, **p<0.01). ANCOVA, analysis of covariance; 
1RM, one repetition maximum; VFH, Vicia faba hydrolysate.
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had significantly greater BMC compared with the placebo 
group at baseline (p=0.037) and at day 56 (p=0.026) 
(figure  4). However, adjusting for baseline differences, 
significant changes in BMC with a large, meaningful 
effect size were observed between groups (p=0.032, 
Cohen’s d=0.50) from baseline to day 56, whereby partic-
ipants supplemented with VFH had an increase of 22.2 g 
in BMC (p=0.077), while those on placebo had a mean 
decrease of 8.2 g (p=0.187).

Changes in anthropometrics (arm, chest, thigh and 
waist circumference) are shown in online supplemental 
file 9. No significant between-group differences were 
observed.

Myokine analysis
Myokines were analysed in plasma collected on days 0 and 
56, pre-exercise and post-exercise. Data are expressed as 
a fold change from baseline to day 56, in the absence 
of exercise. Significant fold-increases in follistatin-like 
1 (FSTL-1), fractalkine, oncostatin, fatty acid binding 
protein-3 (FABP3), interleukin-6 (IL-6), osteocrin and 
apelin were observed along with a significant decrease 
in GDF-15 (figure  5). No significant changes in brain-
derived neurotrophic factor, erythropoietin, FGF-21, 
interleukin-15 (IL-15), irisin, myostatin or osteonectin 
were observed.

DISCUSSION
VFH and resistance training significantly improved leg 
strength and muscular endurance in healthy untrained 
men and women over 56 days. While leg strength 
improved in both groups, significantly greater gains were 
observed in those supplemented with VFH. Changes in 
physical performance were supported by the modulation 
of myokines associated with metabolic and muscle func-
tion. Clinical and functional observations were supported 
by qualitative questionnaires, showing an improved self-
assessed change in health (online supplemental file 
10). VFH has been shown previously to support muscle 
recovery and repair.18 21 Given the effects of VFH peptides 
on the phosphorylation of S6, reduction in atrophy-
associated genes and inflammation,18 we hypothesised 
that VFH may not only improve recovery,21 but also 
enhance performance.

Resistance training-induced strength gains can be 
attributed to muscular adaptation, characterised by 
hypertrophy and neural adaptations which stimulate 
agonistic muscles and increase peak force.22 The exer-
cise programme significantly improved leg strength in 
both groups (p<0.001). This is consistent with published 
findings describing the effects of an 8- week training 
programme on significant increases in 1RM tests.23 
However, the VFH group showed additive effects on 
strength which were significantly greater compared with 
placebo (day 28; p=0.045, day 56; 0.05, respectively). 
Gains may be supported by myokine analysis whereby 
significant fold increases were observed in IL-6, which, 
given its role in the promotion of satellite cell prolifera-
tion and differentiation, may have contributed to hyper-
trophy and physical conditioning. Upper body strength 
improved in both groups; however, no significant differ-
ence was observed with VFH supplementation. This may 
be explained by biomechanical differences and muscle 
mass disparity whereby quadriceps have greater potential 
for hypertrophy compared with upper body muscles.

While resistance training alone has the potential to 
induce neuromuscular adaptive responses,24 protein 
supplementation augments the effects of exercise.9 Inter-
estingly, Davies et al25 investigated the effects of intact 
Vicia faba protein (0.33 g/kg−1 or approx. 23 g/day) on 
FSR in an untrained mixed population versus placebo 
and concluded no significant difference. By contrast, 
at 20 g/day, VFH has been shown to increase FSR over 
those seen with milk protein concentrate during remobil-
isation, indicating a signalling peptide effect as opposed 
to a protein effect.21 Macronutrient recording showed 
no augmentation or difference in protein (VFH=1.21 g/
kg-bw and placebo=1.13 g/kg-bw), fat or carbohydrate 
intake between groups throughout the trial. Despite this, 
a 24.5% (p=0.140) increase in the change in strength 
between groups was observed. Similar increases have 
been reported for creatine supplementation, with 
changes in leg strength of 25% reported in men26 and 
28% in women.27 Contrastingly, Syrotuik et al28 describe 
an 8% increase under similar trial conditions in a trained 

Figure 4  VFH supplementation in combination with 
resistance exercise augments BMC compared with placebo. 
Change in BMC was assessed using whole body DXA from 
baseline to day 56 between VFH and placebo groups. (Box 
and whisker plots, horizontal line represents the median, 
boxes denote the inter-quartile range, bars indicate the 
maximum and minimum values and dots represent individual 
participants, one-tailed Mann-Whitney U test at day 56, 
p=0.032, Cohen’s d=0.50 *p<0.05). BMC, bone mineral 
content; DXA, dual-energy X-ray absorptiometry; VFH, Vicia 
faba hydrolysate.

B
M

J N
utrition, P

revention &
 H

ealth: first published as 10.1136/bm
jnph-2024-001050 on 26 M

arch 2025. D
ow

nloaded from
 https://nutrition.bm

j.com
 on 9 A

pril 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

https://dx.doi.org/10.1136/bmjnph-2024-001050
https://dx.doi.org/10.1136/bmjnph-2024-001050
https://dx.doi.org/10.1136/bmjnph-2024-001050
https://dx.doi.org/10.1136/bmjnph-2024-001050


9Mohan NM, et al. bmjnph 2025;0. doi:10.1136/bmjnph-2024-001050

BMJ Nutrition, Prevention & Health�

population, highlighting the impact of neuromuscular 
adaptation, muscle recruitment and synchronisation on 
strength.24

Strength improvements in the VFH group were accom-
panied by improvements in muscular endurance with 2 
times and 1.7 times the change in repetitions performed 
on the leg extension and on the bench press, respectively, 
compared with placebo. While the training programme 
was designed primarily for strength, 87% of the VFH 
group experienced enhanced leg endurance vs 69% 
in the placebo group with a large effect size (Cohen’s 
d=0.54) suggesting sustained efficacy of VFH, and a role 
in recovery. This is further supported by the significant 
fold increases and large effect sizes in myokines including 
FSTL-1, which increases energy through lipolysis during 

exercise;29 fractalkine, which regulates beta cell function;30 
apelin, which helps modulate atrophy;30 and FABP3, 
which supports mitochondrial function.31 Significant 
fold decreases were observed in GDF-15, a stress-related 
marker of ageing, associated with sarcopenia and mito-
chondrial myopathy.32 Plomgaard et al33 have described 
the role of GDF-15 in metabolic signalling and shown that 
energy deprivation is linked with prolonged elevation in 
plasma, suggesting that the reduction induced by VFH 
may be supportive of enhanced endurance and recovery. 
Supplements including caffeine and sodium bicarbonate 
have been shown to enhance endurance; however, side 
effects, such as gastrointestinal issues, have limited their 
use and overshadowed the benefits.34 Contrastingly, 
no adverse events were reported with 2.4 g/day of VFH 

Figure 5  VFH supplementation in combination with resistance exercise alters plasma myokine concentrations after 8 weeks 
compared with exercise alone. Data are represented as the fold change in analyte concentration from baseline to day 56 prior 
to the strength test via box and whisker plots. The horizontal line represents the median, boxes denote the IQR, bars indicate 
the maximum and minimum values and dots represent individual participants. Effect of VFH supplementation compared with 
the placebo on (A) Follistatin-like 1 (FSTL-1) (p=0.002, Cohen’s d=0.89, (CV) 0.75, 0.68), (B) Fractalkine (p=0.002, Cohen’s 
d=0.94, (CV) 0.63, 0.53), (C) Oncostatin (p=0.015, Cohen’s d=0.62, (CV) 0.57, 0.52), (D) Fatty acid binding protein-3 (FABP3) 
(p=0.001, Cohen’s d=0.91, (CV) 0.25, 0.18), (E) growth differentiation factor-15 (GDF-15) (p<0.001, Cohen’s d=0.85, (CV) 0.14, 
0.15) (F) Interleukin-6 (IL-6) (p=0.039, Cohen’s d=0.44 (CV) 0.58, 0.69), (G) Osteocrin (p=0.012, Cohen’s d=0.70, (CV) 0.40, 0.25), 
(H) Apelin (p=0.021, Cohen’s d=0.67, (CV) 0.67, 0.56). Oncostatin and FABP3 were analysed by one-tailed independent T-tests. 
All other myokines were analysed by Mann-Whitney U test. *p<0.05, **p<0.01, ***p<0.001. Indicates significant fold change from 
baseline values pre-exercise with VFH supplementation. CV, coefficient of variation; VFH, Vicia faba hydrolysate.
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indicating good tolerability during long-term use. Early 
strength gains often result first from neural efficiency, 
followed by increases in muscle mass which drive addi-
tional strength changes after neuromuscular adaptations 
plateau.24 The strength improvements, muscular co-or-
dination and force generation in the VFH group may 
have, therefore, contributed to enhanced strength in the 
absence of increased mass or changes in circumference 
measurements. The training programme may have also 
influenced strength over hypertrophy, with more progres-
sive overloads, higher repetitions and recovery time often 
required for growth.35 Other potential confounding 
factors may have included fitness and body composition, 
variability in adaptation to exercise, weight selection and 
hormonal responses.

VFH may also impact bone health as the physiological 
interactions from muscular tension on skeletal-tendon-
bone during exercise affect both contraction and bone 
formation.36 The 22 g increase in BMC in the VFH group 
equates to an increase of approximately 0.7%. Resistance 
training-induced changes in BMC and bone mineral 
density tend to be more pronounced in young men, with 
increases of 2.7%–7.7% previously described,37 versus 
more modest changes of up to 1.6% in young women.38 
Myokine analysis supports a possible role in maintaining 
bone health, whereby significant increases were observed 
in oncostatin, which regulates bone and muscle mainte-
nance and regeneration39 and osteocrin, which supports 
bone formation.40 Given the short timeframe and inclu-
sion of healthy young women, the change in BMC may 
be interesting. However, given the variability associated 
with single whole body DXA, the lack of structural detail 
on bone microarchitecture, bone function quality and 
turnover, additional work on the effects of VFH on bone 
formation and mineralisation is warranted.

The study outcomes were affected by the inclusion of 
untrained participants, which increased the capacity for 
strength gains in both groups. In addition, while a mixed-
gender population best represents a real-world environ-
ment and supports generalisability of the findings, the 
inclusion of both sexes contributed to increased vari-
ability and could be described as a limitation of the study. 
Stratification based on strength and mass may have offset 
these differences. Future studies investigating the effect 
of VFH on BMC and FSR at the proposed dose in a mixed 
population, as well as on neural and localised muscular 
adaptations, assessed by changes in peak force and cross-
sectional area of muscles, are warranted.

In conclusion, VFH was shown to significantly enhance 
the effects of resistance exercise and induce sustained 
improvements in strength performance, endurance, phys-
ical conditioning and BMC. As VFH contains only 1.6 g of 
protein within the supplement and participants in that 
group consumed 1.21 g/kg-bw, or an average of 91.88 
g protein/day, the contribution of the protein content 
from VFH was less than 1.74%, which would not explain 
the findings. Therefore, the bioactive peptides within the 
VFH matrix offer the ability to use VFH as a supplement to 

target positive changes in strength, without augmenting 
total protein intake. This raises the possibility of a signif-
icant impact on all-cause mortality and longevity, getting 
more out of existing nutrition and providing a positive 
benefit to foods containing peptides.
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