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Abstract
Introduction. The purpose of this study was to examine whether 6-week daily consumption of honey from Apis mellifera
and Apis cerana species would aﬀect performance and reduce blood lactate in futsal athletes. Subjects and Methods. In this
study, 30 male futsal athletes volunteered to be subjects. A group of 15 futsal athletes volunteered for random blind assignment to either an Apis mellifera honey (AM) group or an Apis cerana honey (AC) group. Each group completed tests pre- and
post-supplementation for 20 m sprint test and agility t-test. Additionally, blood lactate was measured before and immediately
after the tests. Results. Independent t-test revealed significant changes from before to after supplementation in the AC group
(p=0.009) for lactate post. Conversely, independent t-test revealed no significant changes in the AM group (p=0.698) for lactate
post. Regarding 20 m sprint performance, there were statistically significant differences for time (p=0.036) and group main effects (p=0.009). Specifically, independent t-test showed significant changes from before to after supplementation just in the AC
group (p=0.018). For the t-test, independent t-test revealed significant changes from before to after supplementation in the AC
group (p=0.013). Conclusions. We demonstrated that 1.14 g/kg of Apis cerana honey given once a day at breakfast for 6 weeks is
more effective in reducing blood lactate concentration and enhancing agility t-test performance than 1.14 g/kg of Apis mellifera
honey in futsal athletes.
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Introduction
Futsal is one of the sports that has reached an increasing
popularity in societies around the world [1]. Specifically, futsal
(the 5-side version of soccer, i.e. 1 goalkeeper and 4 outfield players) was introduced in 1930. Since 1989, countries from all the
continents have been taking part in the Futsal World Cup that
is held every 4 years [2]. A few previous studies pointed that futsal is a competitive game that consists of two 20-min periods of
high-intensity and intermittent activities requiring substantial
physical, tactical and technical efforts from the players [3, 4, 5].
Previous studies also explained that a physiological mechanism
of futsal is that more than 75% of all energy is resynthesized by
the oxidative phosphorylation pathway during the match and
the ratio of activity to rest is about 1:1 [6, 7].
Because of the fact that futsal is a sport that requires quick
movements to perform both offensive and defensive tasks constantly at a high pace, futsal athletes must obtain adequate
nutrition [8]. In this context, it is common for these athletes
and coaches to use a variety of dietary supplements from both
natural and organic sources, in order to reduce fatigue, enhance
performance and prevent nutritional deﬁciencies which affect
health [9]. This method is possible as it does not violate doping regulations from WADA when it comes to using other nonnatural or organic agents.
Recently, several studies have discussed the benefits of honey such as performance enhancement and health maintenance
[10, 11]. It is also claimed that chemical compounds in honeybees
such as glucose, fructose, ﬂavonoids, polyphenols and organic

acids (antioxidants and anti-fatigue elements) can enhance human performance and prevent nutritional deﬁciencies which affect health [12]. Honey is a sweet liquid processed by the honey
bee [13]. There are several types of honey classified based on the
origin or type of bees [14].
Nowadays, two types of honey are very interesting to be
tested because they are considered to provide benefits to human health, namely honey from honeybees Apis mellifera and
Apis cerana species [15]. Honeybees from the Apis mellifera species belong to Apidae family [16]. Apis mellifera was originally
found in Europe, Asia, and Africa [15]. The species that live in
Asia (including the Indonesian Archipelago) is called Apis mellifera indica [17]. Apis mellifera honey bees are very social insects
as each colony (or each nest) consists of 50,000-80,000 bees
[18]. Its ability to produce honey that is very high makes this bee
widely introduced in new areas that were previously the areas
of the spread of Apis cerana [18]. The queen bee is about 1.9 cm
long, the male is 1.65 cm and worker bees are around 1.35 cm
long, and their body color varies from dark brown to black yellow. These bees are patient and always keep the hive clean [19].
Asian honey bees Apis cerana are honeybees originating
from south and southeast Asia, with sub-species variations
found in China, India, Indonesia, Japan, Malaysia, Nepal, Bangladesh, Solomon Islands and Papua New Guinea [20]. Morphologically, the size of Apis cerana is the smallest among honey
bee species that form a nest in a closed place. However, among
Apis cerana themselves, their body sizes also differ from one location to another [21]. There are not as many Apis cerana colonies as there are Apis mellifera colonies. Therefore, the amount
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