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Accepted: June 11, 2026 Introduction: The use of natural supplements to optimize performance has become
common among football players. The present study aimed to investigate the effects of

Keywords: different doses of royal jelly supplementation following an exhaustive exercise session on
Cortisol testosterone and cortisol levels in adolescent male football players.

ortiso’ ) Materials and Methods: This quasi-experimental study included 30 adolescent football
Exhaustive Exercise .

Football players (mean age: 16.58 + 1.25 years), who were randomly assigned to three equal
Roval Jell groups (n=10 per group): a placebo group, a 1 g royal jelly group, and a 4.5 g royal jelly
Teztoster\{)ne group. All participants provided written informed consent prior to enrollment.

Immediately following each exhaustive exercise session, participants consumed their
assigned dose (placebo, 1 g, or 4.5 g). Blood samples for testosterone and cortisol
measurement were collected immediately post-exercise and again at 24 h post-exercise.
Data were analyzed using paired t-tests and analysis of covariance (ANCOVA).

Results: At 24 h post-intervention, significant increases in testosterone were observed in
the 1 g dose group (p=0.04,t=-6.56) and the 4.5 g dose group (p=0.001, t=-10.91).
Concurrently, significant cortisol reductions were noted in both the 1 g dose group
(p=0.02, t=-5.04) and the 4.5 g dose group (p=0.001, t=-7.26). With respect to percentage
changes, the 4.5 g group demonstrated a superior increase in testosterone (7.93%) and a
more pronounced decrease in cortisol (7.6%) relative to the other groups at the 24-hour
time point. The results of the ANCOVA test indicated significant differences between the
groups in testosterone (p=0.001, F=29.80) and cortisol (p=0.001, F =15.57) levels.
Conclusion: Consumption of royal jelly at a dose of 4.5 g in adolescent soccer players
likely reduces cortisol and increases testosterone for up to 24 h following intense
training. Therefore, it is recommended to consume royal jelly immediately after training
to improve anabolic status and reduce stress following intense activity.
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INTRODUCTION

An intense soccer match or competitive event
imposes  significant demands on the
neurological, physiological, nutritional, and
psychological status of the athlete. Furthermore,
periods of intense training and competition are
essential for the execution of optimal sport-
specific movements and serve to enhance
overall athletic performance. Given this issue,
performing physical activity without returning to
an appropriate state causes primary structural
damage to muscles. After intense activity,
structural damage to muscles, which is a strong
limiting factor for muscle function, is evident
even in uninjured athletes. Training stress is the
most important cause of increased cortisol.
Accordingly, 60% intensity is considered the
anabolic-catabolic threshold. The relationship
between testosterone and cortisol hormones is
used as an indicator of training intensity.
Handziski et al. examined changes in cortisol,
testosterone, and the testosterone-to-cortisol
ratio in professional soccer players at three time
points and concluded that the testosterone-to-
cortisol ratio decreased by 30% after a soccer
match. However, limited research has been
conducted on its effect on hormonal responses
in humans, especially adolescent athletes.
Furthermore, the effects of this supplement on
the adolescent population, who experience
significant hormonal changes, have not been
studied. On the other hand, existing studies have
not compared different doses of royal jelly to
determine which dose has the greatest effect on
hormonal response. Given the available
resources in the country and the need for sports
supplements among international-level soccer
players, this study investigated and compared
the effects of different doses of royal jelly
supplementation on short-term testosterone
and cortisol responses following exhaustive
exercise in adolescent male soccer players.

Materials and Methods

The present study was part of a research project
approved by the Vice-Chancellor for Research at
Raja University and was registered with the
Ethics Code IR.QUMS.REC.1403.312 at the Ethics
Committee of Qazvin University of Medical
Sciences, Qazvin, Iran. The statistical population
consisted of adolescent male football players
aged 15-18 years from Qazvin, with at least two
years of professional football experience,
currently competing at the provincial and
national levels. Participants were recruited
through announcements in virtual groups and
public notices in clubs. Thirty adolescent football
players were selected for this quasi-
experimental study and were divided into three
groups: placebo (n=10), 1 g supplement (n=10),

and 4.5 g supplement (n=10). After a preliminary
explanation of the exercise protocol, participants
completed a 10-minute warm-up followed by an
acute exhaustive exercise session to the point of
fatigue. Participants in the supplement groups
consumed either 1 or 4.5 g of royal jelly
(purchased from Royal Complex Health Breast
Company) immediately after the exhaustive
activity. Blood samples were collected
immediately post-test and 24 h after the
intervention. One-way ANOVA was used to
compare baseline means among groups, and
paired t-tests were used to compare within-
group changes from baseline. Effect sizes were
reported as eta squared (n?). All statistical
analyses were performed using SPSS (version
23). A P-value < 0.05 was considered statistically
significant.

Results

At 24 h post-intervention, significant increases in
testosterone were observed in the 1 g dose
group (p=0.04, t=-6.56) and the 4.5 g dose group
(p=0.001, t=-10.91). Concurrently, significant
cortisol reductions were noted in both the 1 g
dose group (p=0.02, t=-5.04) and the 4.5 g dose
group (p=0.001, t=-7.26). With respect to
percentage changes, the 4.5 g group
demonstrated a  superior increase in
testosterone (7.93%) and a more pronounced
decrease in cortisol (7.6%) relative to the other
groups at the 24-hour time point. The results of
the ANCOVA test indicated significant
differences between the groups in testosterone
(p=0.001, F=29.80) and cortisol (p=0.001, F
=15.57) levels.

Conclusion

Consumption of royal jelly at a dose of 4.5 g in
adolescent soccer players likely reduces cortisol
and increases testosterone for up to 24 h after
intense training. Therefore, it is recommended
to consume royal jelly immediately after training
to improve anabolic status and reduce stress
following intense activity.
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