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a b s t r a c t

Aims of the study: Maca (Lepidium meyenii Walp) is consumed both as a sports supplement by strength
and endurance athletes, and as a natural stimulant to enhance sexual drive. However, whether or not the
postulated benefits of maca consumption are of scientific merit is not yet known. The aim of the study
was therefore to investigate the effect of 14 days maca supplementation on endurance performance and
sexual desire in trained male cyclists.
Materials and methods: Eight participants each completed a 40 km cycling time trial before and after 14
days supplementation with both maca extract (ME) and placebo, in a randomised cross-over design.
Subjects also completed a sexual desire inventory during each visit.
Results: ME administration significantly improved 40 km cycling time performance compared to the
rained athletes baseline test (P = 0.01), but not compared to the placebo trial after supplementation (P > 0.05). ME admin-
istration significantly improved the self-rated sexual desire score compared to the baseline test (P = 0.01),
and compared to the placebo trial after supplementation (P = 0.03).
Conclusions: 14 days ME supplementation improved 40 km cycling time trial performance and sexual
desire in trained male cyclists. These promising results encourage long-term clinical studies involving
more volunteers, to further evaluate the efficacy of ME in athletes and normal individuals and also to

anism
explore its possible mech

. Introduction

Lepidium meyenii Walp (maca) is an annual or biennial herba-
eous crop belonging to the Brassicaceae family, which has been
rown and cultivated exclusively in the Junín plateau of Peru’s
entral Highlands for approximately 2000 years (Valentová et al.,
008).

Anecdotal evidence exists to suggest that consumption of maca
mproves stamina and strength, and can increase sexual drive and
ertility in men (Cicero et al., 2001). One text has reported that as
arly as the 13th century, Inca warriors consumed maca prior to
ntering into battle in order to increase their energy, but that they
ere prohibited from its consumption following the conquest of
city, in order to protect women from the resultant increase in
exual desire (Quirós and Cárdenas, 1997).
Maca derivatives are gaining popularity as dietary supplements

onsumed either to enhance sexual desire or athletic performance
Gonzales et al., 2002; Grunewald and Bailey, 1993). However lit-
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s of action.
© 2009 Elsevier Ireland Ltd. All rights reserved.

tle data is available to describe whether or not these postulated
effects are of scientific merit. Encouragingly, tests on rodents have
yielded increased fertility and spermatogenesis (Ruiz-Luna et al.,
2005; Gonzales et al., 2006) and an initial investigation in humans
reported a positive effect on physical capacity and immune function
(Milasius et al., 2008).

The aim of the current investigation was therefore to investigate
the effect of 14 days maca extract (ME) supplementation on 40 km
cycling time trial performance and self-reported sexual desire in
male cyclists, compared with a placebo.

2. Methods and instrumentation

2.1. Participants

Eight experienced and endurance trained male cyclists were
recruited from local amateur cycling and triathlon clubs. Their

mean age, height and body mass were 30 ± 7 years, 1.77 ± 0.06 m
and 70.2 ± 4.2 kg respectively. Participants were encouraged to
undertake their normal training and consume their normal diet
throughout the duration of the study, but were asked not to
train on the day before each trial. Prior to testing, volunteers

http://www.sciencedirect.com/science/journal/03788741
http://www.elsevier.com/locate/jethpharm
mailto:mark2.stone@unn.ac.uk
dx.doi.org/10.1016/j.jep.2009.09.012
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ability for both subscales (˛ = 0.86 for dyadic desire; ˛ = 0.96 for
solitary sexual desire) has been reported by its authors (Spector
et al., 1996). All items are rated using a Likert-type scale and are
summed to calculate an SDI total score.
ig. 1. 40 km time trial performance before and after 14 days supplementation with
aca extract and placebo in 8 trained male cyclists. *Significantly different from

re-supplementation (P = 0.01).

ompleted a physical activity readiness questionnaire to ensure
hat they were fit and healthy. The experiment was conducted
n accordance with the code of ethics of the World Medical
ssociation (Declaration of Helsinki) and the testing procedures
ere approved by Northumbria University Ethics Committee.
uring recruitment, potential participants were provided with
ritten and oral information about the experimental protocols,

ncluding the purpose of the study and any known risks and
enefits, and subsequently gave their written consent to partici-
ate.

.2. Maca extract

Maca root voucher no. F15/32/A7, reference no. PW0889 were
ollected from the Cerro de Pasco region in the central Peruvian
ndes Mountains, and deposited at the herbarium of Naturex Inc.
he roots were authenticated using macroscopic, microscopic, and
igh performance thin layer chromatography techniques (Reich
nd Schibli, 2007). The ME was obtained through an industrial pro-
ess (batch no. G85/02/D7, Naturex, USA). First, the maca roots were
illed, and then the ground roots were soaked in water three times

uring three hour intervals at 40 ◦C. After filtration, the clarified
olution was concentrated under vacuum at 65 ◦C. The three pools
ere combined and concentrated again until the total solids on dry

asis were around 60%. This is the native extract, which was then
ixed with modified starch and silica as carriers and spry dried

o obtain a fine powder. The moisture content in the extract was
ess than 8%. The extract ratio was approximately 5:1 (Maca root:
xtract powder).

.3. Treatment

Subjects completed 2 supplementation periods of two weeks
uring which they were provided with 2000 mg/day (5 capsules
ach containing 400 mg) of either ME or a placebo (Arabic gum,
atch no. E78/49/A7, Naturex, USA). Similar doses have previously
een shown to elucidate a beneficial response of ME supplementa-
ion on sexual desire and physical performance in men (Gonzales et

l., 2002; Milasius et al., 2008). Each supplementation period was
eparated by at least 1 week washout period. A randomised cross-
ver design was applied to ensure that the study was fully counter
alanced.
acology 126 (2009) 574–576 575

2.4. Testing procedures

In order to quantify any changes in endurance exercise per-
formance, each subject completed a self-paced, variable intensity
40 km time trial at the beginning and end of each supplementa-
tion period. Previous research has shown that time trial protocols
have strong reliability when compared with time to exhaustion
protocols, as demonstrated by a typical coefficient of variation
of <5% (Currell and Jeukendrup, 2008). Testing was conducted
on an electronically braked cycle ergometer (SRM Training Sys-
tem, SRM, Germany) which could be adjusted to replicate the
racing position of the subjects (including seat tube, saddle, han-
dlebars and crank length). The cranks were equipped racing
pedals allowing subjects to wear their own cycling cleats. Time,
heart rate (HR) (Polar Electro, Kemple, Finland) and rating of
perceived exertion (RPE) using the Borg modified CR10 scale
(Borg, 1982), were recorded at 5 km intervals throughout each
trial.

Immediately before each time trial, subjects completed the sex-
ual desire inventory (SDI) (Spector et al., 1996) and returned the
forms in a sealed envelope to the investigator. The SDI is a self-
administered 14 item questionnaire designed to measure 2 aspects
of sexual desire; specifically dyadic (questions 1–9; see Fig. 2) and
solitary desire (questions 10–13; see Fig. 2). A high degree of reli-
Fig. 2. Sexual desire scores (for individual questions) after 14 days supplementation
with maca extract and placebo in 8 trained male cyclists. *Significantly different from
placebo (P < 0.05).
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.5. Statistical analysis

The data are reported as means ± SD. Paired t-tests were used
o determine whether there were differences in pre to post supple-

entation 40 km time and sexual desire in both the placebo and
E trials. Paired t-tests were also used to determine differences in

ost supplementation 40 km time and sexual desire between the
lacebo and ME trials. Statistical significance was set at P < 0.05.
ll statistical analyses were conducted using the SPSS statistical
ackage for windows version 16.0.

. Results

There was a significant improvement in time to complete
0 km from baseline to post supplementation in the ME trial
57.62 ± 3.14 min to 56.56 ± 2.68 min; P = 0.01) (Fig. 1). All eight
ubjects completed the time trial in a faster time following 2 weeks
upplementation of ME. There was no significant improvement in
0 km time trial time from baseline to post supplementation in the
lacebo trial (58.34 ± 3.12 min to 57.08 ± 2.53 min P = 0.16). There
as no significant difference in time to complete 40 km post sup-
lementation between the placebo and ME trials (P = 0.49). There
ere no differences in heart rate or RPE between any of the trials.

Overall sexual desire increased from pre to post supplementa-
ion in the ME trial (58.13 ± 16 to 63.63 ± 18.42; P = 0.01). Scores
or dyadic sexual desire increased from pre to post supplementa-
ion in the ME trial (P = 0.02) but there was no change in solitary
exual desire (P = 0.10). There was no change in sexual desire (total,
yadic or solitary) from pre to post supplementation in the placebo
rial (total: 57.38 ± 15.91 to 57.25 ± 17.77; P = 0.90 dyadic: P = 0.68
olitary: P = 0.76). There was no difference in overall sexual desire
etween groups (P = 0.66). Post supplementation overall sexual
esire ratings were higher in the ME trial than in the placebo trial
P = 0.03). Post supplementation scores for individual questions of
he inventory can be seen in Fig. 2.

. Discussion

Having been consumed by indigenous Peruvians for centuries
Cicero et al., 2001), the rumoured energy enhancing properties
f the root of the maca plant have recently gained notoriety
Grunewald and Bailey, 1993), and as such products such as ME
ave grown in popularity amongst athletes. Previous research
xploring the scientific efficacy of maca supplementation on exer-
ise performance has shown that consumption of maca improves
arious markers associated with sports performance (Milasius et
l., 2008); however the trial was not placebo controlled.

In the present study, time to complete a 40 km time trial was sig-
ificantly improved following 14 days supplementation with ME.
ll eight cyclists improved their performance time from baseline

n the ME trial. Following the placebo supplementation, there was
o change in 40 km time trial performance. This study was a ran-
omised cross-over, double blind design therefore any potential

earning effects can be ruled out. Given that no changes in either
R or RPE were observed, it is likely that any change in performance
as not related to increased effort but rather that other mediating
hysiological variables were responsible.

Consumption of maca has tentatively been linked with an

ncrease in testosterone in some (Milasius et al., 2008) but not
ll (Gonzales et al., 2002) studies. Pre-competition elevated hor-
one levels have been associated with ‘the home advantage’ and

hus increased aggression and performance in team invasion games
uch as association football (Neave and Wolfson, 2003). It is not
macology 126 (2009) 574–576

known whether such benefits are evident in individual sports, par-
ticularly in cycling time trials whereby the athlete competes against
the clock rather than direct competition with an opponent.

Elevated testosterone is also assumed to be responsible for
increases in markers of sexual desire (Wang et al., 2007). In
the present study, 14 days supplementation of ME significantly
increased self-rated sexual desire (Spector et al., 1996) with no
changes being observed in the placebo trial. These findings support
previous in vivo investigations into the effect of maca consumption
on sexual desire in humans and rats (Cicero et al., 2001; Gonzales
et al., 2002). However, Gonzales et al. (2002) did not encounter
an increase in sexual desire until 8 weeks of treatment. In this
study, participants were subjectively asked to simply report if treat-
ment diminished, did not change, increased mildly or increased
moderately to highly sexual desire. In the present study 14 days
proved sufficient to elucidate a response in sexual desire, which
was analysed using a dichotomous sexual desire inventory with
consisting 14 questions targeting both dyadic and solitary sexual
desire (Spector et al., 1996). This method is less subjective and thus
may be more responsive to change.

5. Conclusion

In summary, 14 days supplementation with ME significantly
improved time to complete a 40 km time trial and increased self-
reported sexual desire in trained male cyclists. Further in vivo
experiments are warranted to confirm the efficacy of ME as a tool
to improve exercise performance and sexual desire. Future stud-
ies should investigate the mechanism of action of ME components
on physiological markers during even paced exercise, particularly
pre-competition testosterone.
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