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Abstract. Study Objective: This study aimed to compare the acute effects of carbohydrate gel and isotonic usage 
on power, heart rate (HR), and glucose levels of elite cyclists. Method: Twenty licensed cyclists participated in 
the study voluntarily. Cyclists are randomly divided into two groups (The first group: carbohydrate gel receiv-
ing group; second group: isotonic drink receiving group). Cyclists performed about one hour of velodrome 
training. The first group continued to operate using one energy carbohydrate gel in the fifth minute of the 
training. The second group used a 2 scale (27 g) electrolyte and carbohydrate mixture in 500 ml water and 
added powder product during the training. Athletes’ mean HR values were recorded with the Garmin brand 
watch. The mean power (watt) values of the athletes were also obtained with the Garmin Power meter. Heart 
rate and power values were compared as the mean values after the training that the athletes applied after 
carbohydrate gel and isotonic drink intake. OKmeter Optima OK-10H (Taiwan) sugar meter was used in 
the measurement of blood glucose values of cyclists. Glucose measurement was taken pre- and post-test. The 
analysis of data was made in the statistical package program by using “Descriptive statistics”, “Independent 
samples-t Test” and “Repeated Measures Analysis of Variance (ANOVA)” for comparison. Results: There were 
no significant differences in the mean HR, mean power, and glucose pre-and post-test values of the cyclists 
who took carbohydrate gel and isotonic drink before and after the training (p >0.05). Conclusion: As a result, 
carbohydrate gel or isotonic usage during cyclists’ sports activity didn’t effect on performance and physiologi-
cal properties.
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Introduction

Cycling has become a branch of sport that is grow-
ing in popularity in the world and subject to scientific 
studies. Cycling is now within the scope of the Olym-
pic sports and is considered as one of the most difficult 
sports branches of it. Races organized at the national and 
international levels are held in different disciplines (1). 

Training intensely to maximize and maintain their 
performances in the cycling branch which requires en-
durance, elite cycling athletes prefer to use supplemen-
tary nutrients (gel and isotonic) they require for their 

body during training. Carbohydrates should be taken as 
a supplement during exercise to renew limited glycogen 
stores, discharge as late as possible, and maintain muscle 
strength by maintaining blood glucose concentration. It 
is recommended to use sports drinks and gels designed 
especially for athletes during exercise. The use of sports 
drinks helps the recovery of both carbohydrate needs 
and fluid and electrolytes lost through exercise (2).

Carbohydrates, which can also be used as a nu-
tritional supplement, are the most important com-
ponent of energy metabolism in exercise and play an 
important role in exercise performance (3). Additional 
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 carbohydrate intake is important as the fuel cost of me-
tabolism exceeds endogenous carbohydrate stores dur-
ing sub-maximal and high-intensity intermittent exer-
cises and races (4). Carbohydrate (CHO) intake during 
exercise has been reported to increase exercise perfor-
mance, especially in long-term exercises where endog-
enous carbohydrates are limited (5). Athletes frequently 
consume carbohydrate-electrolyte solutions during 
 exercises to increase blood glucose concentration (6).   

Sports drinks are products designed to balance 
blood glucose concentration before, during, and after 
exercise, and while carbohydrates in them contribute 
to energy balance, electrolytes affect the performance 
positively by reducing the risk of dehydration and  
hypothermia (7). 

In this context, the information obtained from the 
literature, this study aimed to compare the acute effects 
of carbohydrate gel and isotonic usage on power, heart 
rate (HR), and glucose levels of elite cyclists.

Material and Method

Twenty licensed cyclists voluntarily participated 
in the study. The “Informed Volunteer Consent Forms” 
were obtained from the cyclists to make them about 
the importance of the study, and to increase their de-
sires and motivation levels to participate in the study. 
Cyclists were randomly divided into two equal groups. 
The first group is the carbohydrate gel receiving group 
(n: 10) and the second group is isotonic drink receiv-
ing group (n: 10). Cyclists practiced in the velodrome, 
which lasted about an hour (nearly its sizes is 400 m). 
Cyclists applied the velodrome training at 110-120 ca-
dence, 35-40 km/h. The first group continued the activ-
ity using one energy gel in the fifth minute of the train-
ing. The second group used 2 scale (27 g) electrolyte 
and carbohydrate mixture powder product in 500 ml of 
water and used it throughout the training. We applied 
the principles outlined in the Declaration of Helsinki.

Heart Rate and Power Measurements 

Using a “Garmin” brand watch, the mean Heart 
Rate values of the athletes were recorded. Mean pow-
er values of the athletes were taken with the Garmin 

Power meter measurement device. Heart rate and 
power values were compared as the mean values after 
the training that the athletes applied after carbohy-
drate gel and isotonic drink intake.

Glucose Measurement 

OKmeter Optima brand, OK-10H model (Tai-
wan) glucose meter was used to measure cyclists’ blood 
glucose values. Blood Glucose measurements were 
taken from the fingertip using the OK meter Optima 
Brand (OK-10H-Taiwan) and dropped on the “Glu-
cose Test Strip”. Blood glucose values were measured 
as “pre-test” before carbohydrate gel and isotonic drink 
intake while cyclists were at rest, and as “post-test” im-
mediately after the end training that the athletes ap-
plied after carbohydrate gel and isotonic drink intake. 

Statistical Analysis

In this study, SPSS 24.0 was used to obtain statis-
tical results. The demographic data of the cyclists were 
evaluated by summarizing and using the Descrip-
tive Statistics x- (Arithmetic Mean) and Sd (Standard 
Deviation) values. “Shapiro-Wilk” test was used to 
determine whether data have normal distribution or 
not (p>0.05). Comparisons among the groups were 
performed using the Independent Sample t test for  
HR and power variables. Differences in glucose lev-
els were analyzed using a 2X2 (treatment X time) re-
peated measures ANOVA. The results were evaluated 
according to “0.05” significance level.

Results

When Table 1 is examined, carbohydrate gel re-
ceiving groups’ mean age was 24.3  ±  .9 year, mean length 
was 175.8  ±  4.8 cm, mean weight was 70.7  ±  7.5 kg,  
mean sport age was 8.3  ±  1.1 years; of the isotonic 
drink receiving groups’ mean age was 25.4  ±  3.3 year,  
mean length was 176.6  ±  3.8 cm, mean weight was 
65.1 ± 3.7 kg, mean sport age was 7.2 ± 1.4 year.

Table 2 shows the mean HR and mean power val-
ues. There were no statistically significant differences 
for mean HR and mean power values (p>0.05).
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Groups N Minimum Maximum x- ± Sd

Age (year)
Carbohydrate gel receiving group 10  23  26 24.3 ± .9

Isotonic drink receiving group 10  20  29 25.4 ± 3.3

Length (cm)
Carbohydrate gel receiving group 10 168 182 175.8 ± 4.8

Isotonic drink receiving group 10 172 182 176.6 ± 3.8

Body Weight (kg)
Carbohydrate gel receiving group 10  61  82 70.7 ± 7.5

Isotonic drink receiving group 10  60  71 65.1 ± 3.7

Sport Age (year)
Carbohydrate gel receiving group 10   6  10 8.3 ± 1.1

Isotonic drink receiving group 10   5   9 7.2 ± 1.4

Table 1. Demographic Features of Cyclists

Parameters Groups
Pre-test Post-test Total

F P
x- ± Sd x- ± Sd x- ± Sd

Glucose (mg/dl)

Carbohydrate gel receiving group 96.3 ± 3.5 98.6 ± 11.7 97.4 ± 1.1
.079 .782

Isotonic drink receiving group 99 ± 2.1 98 ± 2.6 98.5 ± 1.1

Total 97.6 ± 3.1 98.3 ± 8.2 Trial x Time

F = .401; p = .534 F = .509; p = .485

Table 3. Comparing the pre- and post-test Glucose Levels of Cyclists 

Table 2. Comparing Mean HR and Mean Power Values of Cyclists Using Carbohydrate Gel and Isotonic Drink

Parameters Groups x- ± Sd t p

Mean HR (beats/min) Carbohydrate gel receiving group 148.3 ± 7.3
–1.191 .249

Isotonic drink receiving group 152.9 ± 9.7

Mean Power (watt) Carbohydrate gel receiving group 170.1 ± 17.8
–.167 .869

Isotonic drink receiving group 168.9 ± 13.9

According to Table 3, there were no statistically 
significant differences in the means by time, means of 
groups, and interaction between measurement times of 
glucose values pre- and post-test of cyclists receiving 
carbohydrate gel and isotonic drink (p>0.05).

Discussion

In the study, it was found that there was no signifi-
cant difference in the comparison of the values of mean 
heart rate and the mean power of cyclists (p>0.05), We 
think that the reason for the difference in these values 
is not because of the similarly applied load intensity in 

the training. However, we can say that the group that 
received the gel had better performance values.

In scientific studies conducted in the literature, it 
was stated in this discipline that athletes spent a mean 
of 140–150 beats/min during the race and 80% of their 
MaxHR was exerted (8).

In the study where Patlar (1999) examined the 
effect of the game form on durability and breathing 
parameters with continuous running in players, the 
pulse post-test measurement values were 145.6 ± 12.26 
beats/min in group 1 and 141.14 ± 9.72 beats/min in 
group 2 / It has been determined as min (9). Suna 
and Alp (2019) defined the mean HR values in pre- 
and post-test competition as 157 ± 12.06 beats/min 
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146.88 ± 11.99 beats/min (10). In Pündük and Öztürk 
(2019) study, the MaxHR of the cyclists decreased even 
if the end of season value was not significant, and they 
found that there was a significant improvement in 
mean watt (11). In their study, Müniroğlu et al. (2000) 
obtained a statistically significant difference at the 0.05 
level in aerobic power means (p<0.05) (12). When we 
look at similar studies in the literature, it is seen that 
the power and mean muscle values in our study are in 
line with other studies. Alp and Görür (2020) found 
differences between branches in mean power values in 
their study (13). The researchers have suggested that 
the reasons for the difference depending on the train-
ing differences and physical needs according to the 
branches. We believe that the reason for this study’s 
incompatibility with our study is due to the applica-
tion of different training intensities arising from the 
characteristics of the branches.

Considering the Repeated Measures ANOVA 
Test’s results of glucose values before and after the 
training of cyclists who took carbohydrate gel and 
isotonic drinks, there was no significant difference in 
the means by time, means of groups and interaction 
between measurement times (p>0.05). However, while 
glucose levels increased in the group taking the car-
bohydrate gel, a decrease occurred in the group taking 
the isotonic drinks. According to these results, we can 
comment that carbohydrate gel intake has more effect 
in terms of performance and providing energy during 
sports activities. 

Current research findings indicate that carbo-
hydrate intake is important in maintaining the blood 
glycogen concentration before and during long-term 
exercises in cyclists and this is one of the most im-
portant factors affecting performance (14). When the 
data obtained are evaluated on the increase of blood 
glycogen concentration, it shows that it shares simi-
larities with the previous research data, but the in-
crease rates are negotiable. In the study of Khoo et al. 
(2010) examining the effects of exercise application on 
glucose, insulin, and glucagon in healthy individuals, 
they reported that insulin levels decreased after cy-
cling exercise (15). Aydın et al. (2000) conducted the 
study of insulin and blood glucose levels after aerobic 
and anaerobic exercise on 9 male football players and 
reported that the mean insulin values decreased after 

aerobic exercise (16). In the studies of Moghadasi et 
al. (2013), in which they examined the effect of intense 
aerobic exercise applied to athletes on insulin levels, 
they reported that insulin levels decreased after aero-
bic exercise athletes (17). Our study is similar to other 
study findings on the subject. In their study, Brooks 
et al. (2002) reported a high increase in blood glucose 
levels in the experimental group athletes who received 
carbohydrate gel compared to the control group who 
only drank water and did not take carbohydrates (18). 
Campbell et al. (2008) stated in their research, where 
they examined different carbohydrate supplements, 
that athletes using supplements had significantly dif-
ferent blood glucose concentrations for all products 
compared to those who did not use them (19). 

It is said that footballers’ consumption of isotonic 
drinks containing 4–8% carbohydrates can help main-
tain exercise performance by delaying fatigue which 
may occur. According to the suggestion of NATA, 
200–250 ml of water or sports drink should be con-
sumed every 10–15 minutes during exercise to ensure 
hydration (20). In the study conducted by Harper et 
al. (2016) on football players, the effects of the use of 
carbohydrate gels on psychological status and perfor-
mance in prolonged football competitions were ex-
amined and it was observed that the physical perfor-
mances and hydration status of football players who 
consumed carbohydrate-electrolyte-containing gel 
(0.7 g/kg body weight) were preserved in extra time 
(21). Demiriz et al. (2015). In the study in which they 
examined the effects of anaerobic interval training on 
different resting intervals on aerobic capacity, anaero-
bic threshold and blood parameters, as a result of the 
training performed by the intensive interval train-
ing group, an increase in the level of blood glucose  
(z = –2.19) before and after the training was found 
at p<0.05 level (22). In another study, Phillips et al. 
(2012) reported that the time spent in the game for 
athletes using carbohydrate gel was 21% longer than 
the placebo group in their study they performed on 
adolescent young athletes (23).

Beyleroğlu (2019), found that cyclists’ use of 
carbohydrate gels was higher after the aerobic exer-
cise and that the mountain cyclist exhaustion times 
were higher than those who did not use carbohydrate  
gel. Studies examining CHO gel intake show that  
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exhaustion times of athletes, when they consume 
CHO gel may be higher than when they do not con-
sume carbohydrate gel (24). Patterson and Gray (2007) 
reported in their study, they examined the effects of 
the addition of carbohydrate gel on the intermittent 
high-density shuttle run, and they found that using 
carbohydrate gel, the group’s exhaustion time was 45% 
higher than the placebo group (25). When the litera-
ture is examined, it is observed that the performance 
of athletes increased after the use of carbohydrate gel. 
However, there is insufficient information about the 
effects of the use of isotonic drinks on athletes. In this 
context, we think that the information we obtained 
after isotonic consumption will contribute to future 
studies.

Conclusion

In conclusion, in the study we performed, the val-
ues of performance and physiological properties of the 
group receiving carbohydrate gel were higher than the 
isotonic drinking group. According to this result, it can 
be said that the carbohydrate gel used before and dur-
ing the exercises positively affects athletic performance 
by increasing the blood glucose level and fatigue time 
and reducing the use of carbohydrates. Furthermore, 
we think that our research is very important in terms 
of making a detailed analysis of the characteristics and 
field performance of elite cyclists in our country. It is 
thought that increasing the number of samples in the 
future will be important in terms of determining the 
differences between them and that this is important in 
terms of the maturity of our research and its contribu-
tion to sports science.
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