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Objective: Professional football involves intermittent, high-intensity physical demands that
lead to increased oxidative stress, inflammation, and muscle damage. Antioxidant
supplements such as curcumin, vitamins C and E, coenzyme Q10, tart cherry juice, and
quercetin have the potential to modulate these responses. This study aimed to synthesize
existing evidence on the effects of antioxidant supplementation on physical, technical,
cognitive performance, and recovery-related outcomes in football players.

Methods: This study was conducted as synthesis research. Articles published between 2015
and 2025 were retrieved from the ISI Web of Science, Scopus, PubMed, and Cochrane
Library databases. Inclusion criteria comprised intervention studies investigating antioxidant
supplementation in football players (from adolescent to professional levels) and reporting
performance-related, biochemical, or recovery outcomes. Data were integrated using a
qualitative and thematic synthesis approach.

Results: The synthesized evidence indicated that the investigated supplements—including
curcumin (reduction of inflammation and delayed onset muscle soreness), tart cherry juice
(improved functional recovery and reduced DOMS), quercetin (enhanced endurance
capacity), and vitamins C and E (immune support and reduction of oxidative stress
markers)—were predominantly associated with short-term improvements in acute recovery,
attenuation of inflammatory markers, and preservation of explosive performance. Proposed
mechanisms include inhibition of NF-«kB signaling, activation of the Nrf2 pathway,
enhancement of endogenous antioxidant capacity, and modulation of metabolic stress.
Conclusion: Current evidence suggests that antioxidant supplements may be effective in
facilitating rapid recovery in football players, particularly during congested competition
schedules.
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Extended Abstract

Introduction

Modern professional football imposes
significant physiological demands through
intermittent, high-intensity activity combined
with a congested match calendar. This
repetitive physical load consistently leads to
myofibrillar ~ damage,  activation  of
inflammatory pathways, and increased
production of reactive oxygen and nitrogen
species (RONS). While these processes are
inherent to intense exercise, their persistence
can impair recovery, elevate injury risk, and
ultimately hinder performance. The role of
nutrition and supplemental strategies is
crucial in managing this redox balance. In-
season strategies aim to support recovery and
maintain performance not only by providing
energy substrates and essential
micronutrients but also by modulating
oxidative and inflammatory responses.
However, a central scientific and practical
question arises: can antioxidant interventions
simultaneously mitigate acute oxidative
damage without blunting the desirable long-
term adaptive signals from training?
Answering this requires a clear distinction
between the acute effects on recovery and the
chronic effects on adaptation. Antioxidants
such as curcumin, quercetin, coenzyme Q10
(CoQ10), tart cherry juice, and vitamins C
and E have demonstrated potential in
modulating these pathways. Curcumin, a
multi-target polyphenol, shows promise in
inhibiting NF-xB and activating Nrf2
pathways, thereby reducing inflammation
and bolstering antioxidant defenses, though
its efficacy is complicated by bioavailability
issues and heterogeneous formulations.
Quercetin, a dietary flavonoid, may induce
glutathione synthesis and modulate key
pathways but suffers from low bioavailability
and inconsistent clinical data. CoQ10, with
its dual role as a mitochondrial electron

carrier and lipid-soluble antioxidant, could
support metabolic tolerance and reduce
damage markers, yet optimal dosing and
timing remain unclear. Tart cherry juice, rich
in anthocyanins, has shown benefits in
reducing muscle soreness and improving
functional recovery in some athletic
populations, though results in elite footballers
are mixed. The classic antioxidants, vitamins
C and E, can reduce certain oxidative
markers, but high-dose supplementation may
potentially interfere with redox-sensitive
signaling necessary for mitochondrial
biogenesis and other training adaptations,
highlighting the delicate balance between
acute recovery and chronic adaptation. The
current body of evidence is marked by
significant heterogeneity due to differences
in study populations (elite vs. amateur, male
vs. female), small sample sizes, varied
supplement formulations and
bioavailabilities, diverse timing protocols,
and disparate outcome measures
(biochemical, physical, technical, cognitive).
Furthermore, a notable research gap exists in
football-specific studies that concurrently
assess physical, technical, and cognitive
effects within a match or simulated match
context, while also controlling for
confounding variables such as menstrual
cycle, baseline nutritional status, and
biomarker profiles. Therefore, this synthesis
study aims to consolidate the existing
evidence on curcumin, quercetin, CoQ10, tart
cherry juice, and vitamins C and E in football
players to elucidate their efficacy on
performance and recovery and to provide a
framework for future research focused on
individualized responses and long-term
adaptations.

Methods

This research was conducted as a systematic
evidence synthesis. A comprehensive seareh
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was performed across four major electronic
databases: ISI Web of Science, Scopus,
PubMed, and Cochrane Library, covering
publications from 2015 to 2025. The initial
search strategy yielded 45 records. Following
a systematic screening process based on
predefined inclusion and exclusion criteria,
14 studies were ultimately selected for
qualitative synthesis. The inclusion criteria
encompassed human intervention studies
involving football players from adolescent to
professional levels, which investigated the
effects of the specified antioxidant
supplements and reported on at least one
performance-related (e.g., sprint, jump,
endurance), biochemical (e.g., CK, CRP, IL-
6), or recovery outcome (e.g., DOMS,
functional tests). Accepted study designs
included randomized controlled trials
(parallel ~ or  crossover), experimental
intervention studies, and observational
studies with quantitative data. Valid theses
and field studies were included as
complementary evidence. Studies on non-
human subjects, purely theoretical articles,
and research lacking performance data were
excluded. Each included study was assessed
based on its design level and reporting
quality, particularly regarding pre-trial
nutritional control, blinding procedures, and
biochemical sampling methods. In the
subsequent thematic analysis, studies were
given descriptive weighting, with stronger
evidence attributed to randomized controlled
trials showing convergent results, and weaker
evidence to case studies or research with
small samples or non-randomized designs.
The data from the selected studies were
integrated using a qualitative and thematic
synthesis approach to identify consistent
patterns, mechanistic insights, and contextual
factors influencing the outcomes.

Results

The synthesized evidence revealed distinct
profiles for each antioxidant supplement

concerning their effects on football players.
For curcumin, the most consistent findings
relate to its anti-inflammatory and recovery-
supporting  properties.  Studies reported
significant ~ reductions in  systemic
inflammatory markers such as C-reactive
protein (CRP) and interleukin-6 (IL-6), as
well as attenuated delayed onset muscle
soreness (DOMS) following match play or
intense exercise. These effects are attributed
to proposed mechanisms including inhibition
of the NF-kB pathway and activation of the
Nrf2 antioxidant response. However, the
evidence for direct benefits on explosive
performance metrics like sprint times,
countermovement jump (CMJ) height, or
repeated-sprint ability (RSA) is variable and
less conclusive. The efficacy of curcumin
appears highly dependent on formulation
bioavailability, with enhanced preparations
(e.g., NovaSOL, Theracurmin) showing more
pronounced effects.

Coenzyme Q10 (CoQ10)emerged as a
supplement with potential cardiometabolic
and recovery-supporting roles. Observational
data linked higher plasma CoQ10 levels to
reduced muscle damage markers (creatine
kinase) and cortisol responses. A short-term
RCT indicated that CoQ10 supplementation
could reduce specific markers of cardiac
stress (e.g., GDF-15, NT-proBNP) following
heavy exercise and showed a slight
improvement in time to exhaustion. Its
primary mechanisms are thought to be the
enhancement of mitochondrial efficiency and
reduction of lipid peroxidation.

Tart cherry juice (Montmorency
concentrate) demonstrated efficacy in
accelerating functional recovery in several
controlled trials. Benefits included reduced
losses in maximal voluntary isometric
contraction (MVIC) and CMJ performance
post-exercise, faster return of speed and
agility, and decreased DOMS. These effects
are linked to its high content of anti-
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inflammatory and antioxidant polyphenols
and anthocyanins. Nonetheless, results in
professional football settings under real-
match conditions have been inconsistent,
suggesting that its effectiveness may be
context-dependent, influenced by dosing
protocols and the initial level of muscle
trauma.

Vitamin C supplementation showed benefits
primarily in the realms of immunometabolic
support rather than direct performance
enhancement. Studies reported that vitamin
C, particularly in combination with other
nutrients, could reduce the incidence of upper
respiratory tract illness symptoms and
gastrointestinal discomfort during intense
periods. It was also effective in improving
hematological indices like hemoglobin and
ferritin status, especially in contexts of high
physiological stress or potential deficiency.
However, systematic reviews caution that
chronic, high-dose supplementation may
interfere with training adaptations by
dampening essential redox signaling.
Vitamin E, a lipid-soluble antioxidant, was
effective in improving biochemical profiles.
A randomized controlled trial found that
supplementation increased total antioxidant
capacity (T-AOC) and the activity of
endogenous antioxidant enzymes (SOD,
GSH-Px) while decreasing malondialdehyde
(MDA), a marker of lipid peroxidation. These
changes suggest a protective effect against
exercise-induced oxidative stress at the
membrane level. However, direct evidence
linking these biochemical improvements to
measurable enhancements in football-
specific  performance (e.g., sprinting,
jumping) remains limited.

Quercetin supplementation was associated
with improvements in endurance capacity.
One intervention study found that daily
quercetin intake over six weeks increased
time to exhaustion and improved antioxidant
enzyme profiles while reducing oxidative

stress markers. This suggests quercetin may
enhance mitochondrial biogenesis and
antioxidant defenses, supporting sustained
effort. However, these findings are primarily
from amateur or non-elite populations,
limiting their direct applicability to
professional footballers without further
investigation.

Discussion

The synthesized findings present a nuanced
picture of antioxidant supplementation in
football. The primary and most consistent
benefit across  several  supplements,
particularly curcumin and tart cherry juice,
lies in supporting acute recovery. By
mitigating inflammation (e.g., via NF-xB
inhibition) and reducing oxidative stress
(e.g., via Nrf2 activation), these compounds
can attenuate DOMS and accelerate the
restoration of muscle function after damaging
exercise. This can be highly valuable during
periods of fixture congestion, where recovery
time between matches is limited. However,
this very strength raises the critical question
of long-term adaptation. The "hormesis"
theory posits that the transient increase in
RONS post-exercise is a vital signaling
mechanism that drives beneficial adaptations,
such as enhanced mitochondrial biogenesis
and strengthened endogenous antioxidant
defenses. High-dose or chronic antioxidant
supplementation, especially with vitamins C
and E, risks blunting these signals, potentially
compromising long-term training efficacy.
This creates a fundamental dichotomy:
antioxidants may facilitate rapid recovery in
the short term but could possibly impede
optimal physiological adaptation over a
season.

The variable results, especially noted with tart
cherry juice in elite settings and the
inconsistent performance data for curcumin,
underscore the importance of context. Factors
such as the athlete's baseline antioxidant
status, training load, the specific formulation
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and bioavailability of the supplement, and the
timing of intake (e.g., pre- vs. post-loading)
are likely critical determinants of efficacy.
The evidence does not robustly support the
notion that these antioxidants are direct
ergogenic aids for improving maximal
strength, power, or technical skills in
football. Instead, their role appears to be
more supportive and modulatory, helping to
manage the physiological cost of competition
and training. Individualization is therefore
key; an antioxidant strategy that is beneficial
for a player in a state of overt inflammation
or during a brutally congested schedule may
be unnecessary or even counterproductive
during a normal training microcycle aimed at
promoting adaptation.

Conclusion

In conclusion, this synthesis indicates that
antioxidant supplements like curcumin, tart
cherry juice, CoQ10, quercetin, and vitamins
C and E can play a targeted, supportive role
in the nutritional management of football
players. Their most compelling application is
in enhancing acute recovery by reducing
inflammation, muscle soreness, and oxidative
damage, which is particularly relevant during
intense competition periods. However, they
should not be viewed as universal
performance-enhancing agents. A cautious
and strategic approach is warranted.
Supplementation should be periodized,
considering the training phase—prioritizing
recovery  support during  high-stress
competitive  blocks while  potentially
avoiding high-dose chronic use during
adaptation-focused training periods. The
current evidence base, while promising, has
limitations including small sample sizes,
heterogeneity in protocols, and a lack of long-
term adaptation studies in elite football

cohorts. Future research should prioritize
well-designed, football-specific RCTs with
adequate statistical power that concurrently
measure performance, biochemical, and
perceptual recovery markers, while also
investigating the long-term effects on
training adaptation. Ultimately, the decision
to use antioxidant supplements should be
individualized, evidence-informed, and
integrated within a comprehensive sports
nutrition plan that prioritizes whole-food
intake and periodized recovery strategies.
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Sports nutrition; Football performance;
Oxidative stress
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