3 SiE'D

“Spor fgm ni Dergisi

Journal of Sports Education

http://dergipark.gov.tr/seder
e-1SSN 2602-4756 Special Issue (1), 01-08 (2018) Original Article

Effect of L-Carnitine Supplementation on Weight Loss and Body Composition
of Taekwondo Players

Ahmet MOR?, Kadir BAYNAZ, Gokhan IPEKOGLU?, Cansel ARSLANOGLU?, Kiirsat ACAR?,
Halil Ibrahim CAKIR?, Erkal ARSLANOGLU!

Abstract
Article Info In this study, it was aimed to investigate the effect of L-carnitine supplements on weight
Received: 28.09.2018 loss and body composition of taekwondo players. Sixteen voluntary male athletes, aged
Accepted: 09.10.2018 L . . . 4
Online Published: 18-28, were participated in this study. Athletes were divided into two groups as
20.10.2018 experiment (supplement) (n=8) and placebo (n=8). First of all, the body of the athletes

was analyzed using the body composition analyzer. After these analyzes were made, for
7 days, the experimental group used carnitine and the placebo group used wheat bran.
After 7 days of nutrient supplementation, the analyzes performed at the beginning of the
study were repeated. The body fat percentage of the placebo group was found to be
significantly lower than the post-training values (p<0.05) and the change in fat mass
values was not statistically significant (p>0.05). When the intra-group pre- and post-test
body composition values of the L-carnitine group were compared, the post-test averages
of skeletal muscle weight, total body water and metabolic rate increased statistically
significantly compared to the pre-test averages (p<0.05) and there was a statistically
significant decrease in the body fat mass and percentage (p<0.05). There was no
significant difference in body weight and BMI (p>0.05). L-carnitine and placebo groups

Keywords showed no significant difference in body composition according to Independent Sample
ngﬁ'ﬂgﬁg&’gﬁ‘;"or‘d“ T test results (p>0.05). It was seen that pre-training L-carnitine consumption helped the
Composition. athletes to maintain optimal body weight and increased fat oxidation during exercise by

activating fat metabolism and positively affected fat mass reduction.
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Introduction

One of the important factors that an athlete needs to achieve high performance is nutrition. Since
olden days, there have been different views on the sporting person's diet. Because it is accepted by almost
every society that nutrition is a very important contributor to the success of an athlete (Sen et al., 2003).
Regular and balanced diet is important for an athlete for many reasons. In addition to the increase in sportive
performance, weight loss and excessive weight gain prevention and restoration of energy resources during
the recovery period can be achieved by balanced nutrition, which affects the sportsman directly or indirectly
(Sarioglu et al., 2012). Nutritional supplements which are called ergogenic supplements, are known to have
positive effects on sportive performance and it is sometimes considered necessary to take additional nutrients
to optimally benefit from the training program. However, many athletes believe that ergogenic is the key to
success in sports (Pehlivan, 2012).

Despite many years of research, the sports nutrition area continues to grow rapidly. The supplements
have become an integral part of the daily routines of the elite athletes (Close et al., 2016). It is known that

nutritional supplements improve performance and accelerate recovery after exercise (Karlic and Lohinger,
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2004). One of the most popular categories of nutritional supplements is fat burners. Some of the reasons for
the popularity of these supplements are their effects on general health improvements, performance
improvements, weight loss, or a combination of these factors. Fat burning is used to describe nutritional
supplements that are claimed to increase fat metabolism or energy expenditure, decrease fat absorption,
increase weight loss, increase fat oxidation during exercise, or cause long term adaptations that support fat
metabolism. Often these supplements contain a number of components, each of which has a different
mechanism of action (Jeukendrup and Randell, 2011). Many weight loss nutritional supplements are said to
work by increasing energy consumption, modulating carbohydrate or fat metabolism, increasing fullness or
inhibiting the absorption of fat or carbohydrates (Eckerson 2015).

L-carnitine (a bioactive form of carnitine) is a popular and preferred product among athletes as a
potential ergogenic aid due to its role in converting fat to energy (Colombani et al., 1996; Karlic and
Lohinger, 2004; Kim et al., 2015). L-Carnitine is a natural compound synthesized in mammals from the
essential amino acids lysine and methionine, or taken by diet (Kreamer et al., 2008). L-Carnitine is of primary
importance for the transport of long chain fatty acids into the mitochondria of liver, heart and skeleton muscle
(Center et al., 2000). Carnitine is primarily stored in the skeleton muscle and is also present in the plasma
(Kreamer et al., 2008). More than 95% of the body's total carnitine storage is found in the skeletal muscle,
and plays an important role in crucial metabolic events such as ATP production and transport of long chain
fatty acids from cytoplasm to mitochondria where the B-oxidation occurs (Deniz, 1999; Kim et al., 2015;
Stephens et al., 2007). L-carnitine, known to enhance physical performance, is a vitamin-like compound
required for B-oxidation and transport of long-chain fatty acids through the inner mitochondrial membrane
(Broad et al., 2011; Owen et al., 2001; Pandareesh et al., 2013). L-carnitine, which plays a central role in
lipid catabolism and energy production, plays a key role in muscle fuel metabolism during exercise, as well
as having a vital importance in regulating muscle fuel metabolism (Greig et al., 1987; Kim et al., 2015;
Stephens et al., 2007). All these, along with its need during high exercise performance, indicate that L-
carnitine consumption increases fat oxidation during long exercise, protects glycogen deposits and delays the
onset of fatigue (Brass and Hiatt, 1998; Kreamer and Volek, 2008; Stephens et al., 2007).

In this study, it was aimed to investigate the effect of L-carnitine supplements on weight loss and

body composition of taekwondo players.

Materials and Methods

Research Group

Sixteen voluntary male athletes, aged 18-28 and lengths of 175.58+6.80, were participated
in this study. Athletes were divided into two groups as experiment (supplement) (n=8) and placebo
(n=8). Athletes are required to be healthy, free from chronic or acute illness, and free from any
disability caused by an injury. The study was conducted with a single taeckwondo team in terms of
the reliability of the study because of the effects of different training programs and all Taekwondo

players were selected from individuals who applied the same training program together. The Ethics
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Committee of Sinop University Human Research has decided that this study does not have ethical
inconvenience and has approved the study conduction of the study (No: 57428665-619-E.10599).

Study Design
First of all, the body of the athletes was analyzed using the Inbody 120 Bioimpedance Body
Composition Analyzer. After these analyzes were made, for 7 days, the experimental group used
carnitine and the placebo group used wheat bran. After 7 days of nutrient supplementation, the
analyzes performed at the beginning of the study were repeated. That is, the same analysis protocol
was applied on every athlete who participated in the study twice (before supplementation and after
7 days of supplementation). Analysis were done on both experimental and control groups on the

same physical conditions.

Supplementation

After 1 day of the analysis, the research group of 16 patients randomly assigned two groups,
namely carnitine (n=8) and placebo (n=8) groups. The study was conducted as a single blind
procedure. L-carnitine supplements were given to the experimental group according to the daily use
and dosage, and placebo (wheat bran) was given to the placebo group in equal amounts to the food
supplements provided and they were used under the supervision of the investigator for 7 days. The
supplementation was given as 1000 milligrams (mg), 30 minutes before the training, as a single
daily dose. Sportsmen were not informed about the substance given to them, and only the
researchers knew which substances the groups received. Thus, the psychological effects that may
occur on the athletes have been eliminated and the study has been conducted in more reliable
conditions. The necessary explanations have been given about the nutrition of the athletes and they
were asked to continue their daily life patterns and training programs. The sportsmen were also
warned not to use alcohol and stimulants during the study, and to take care of their nutrition and

resting. After 1 day of 7 day supplementation, body analyzes were repeated.

Statistical Analyses
The research data obtained were given in the form of the arithmetic mean and standard
deviation. After looking at the normality distribution with the Shapiro-Wilk test, differences
between the pre- and post-tests within the groups were analyzed using the "Paired sample T test"
and between the groups by "Independent sample T test” at p <0.05 significance level. SPSS v.22
package program was used for statistical analysis and comparison of the results obtained in the
study.
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Results

When the pre- and post-test body composition values of the placebo group were compared,
body weight, skeletal muscle weight, total body water, body mass index (BMI) and metabolic rate
showed a statistically significant increase with respect to pre-test averages (p<0.05). The body fat
percentage of the placebo group was found to be significantly lower than the post-training values
(p<0.05) and the change in fat mass values was not statistically significant (p>0.05) (Table 1).

When the intra-group pre- and post-test body composition values of the L-carnitine group
were compared, the post-test averages of skeletal muscle weight, total body water and metabolic
rate increased statistically significantly compared to the pre-test averages (p<0.05) and there was a
statistically significant decrease in the body fat mass and percentage (p<0.05). There was no
significant difference in body weight and BMI (p>0.05) (Table 1).

L-carnitine and placebo groups showed no significant difference in body composition

according to Independent Sample T test results (p>0.05).

Table 1. Comparison of pre and post test body composition of groups

Values Groups n Pre Post p

. L-Carnitine 8 66.01+5.42 66.53+5.71 0.17

Body Weight (Kg)  pjaceng 8 71.08+11.06 71.85+11.33 0.01*
Skeletal Muscle L-Carnitine 8 32.15+2.83 33.08+3.28 0.02*
Weight (Kg) Placebo 8 34.78+5.74 35.51+5.74 0.00*
Fat Mass (Kg) L-Carnitine 8 9.23+1.97 8.23+1.95 0.03*
Placebo 8 10.06+£3.41 9.68+3.26 0.11

L-Carnitine 8 41.60+3.42 42.68+3.94 0.02*

Total Body Water (L) b 8 44.70+7.12 45.55+7.07 0.00*
Body Fat L-Carnitine 8 13.93+2.52 8.23£1.95 0.00*
Percentage (%) Placebo 8 14.10+4.57 9.68+3.26 0.00*
Body Mass Index L-Carnitine 8 21.63£1.59 21.78+1.69 0.25
(Kg/m?) Placebo 8 22.71+£1.99 22.96+1.98 0.01*
Metabolic Rate L-Carnitine 8 1596+100.68 1629+116.79 0.02*
Placebo 8 1687+210.64 1712+210.32 0.00*

*There is a statistically significant difference when compared to pretest (p<0.05).

Discussion

In recent years, L-Carnitine, an essential adjunct to mitochondrial oxidation of long chain
fatty acids, has been widely marketed as a useful nutritional supplement in healthy food products
for the management of obesity (Villani et al., 2000). L-Carnitine is a natural substance required for
energy metabolism in mammals. It is produced by the body and is mainly found in products of
animal origin (Wutzke and Lorenz, 2004). L-Carnitine is a vitamin B-like compound found naturally
in humans and other mammals. The basic function is to facilitate the transport of long chain fatty

acids to mitochondria for energy production via p-oxidation. Thus, in L-carnitine deficiencies, the
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mitochondrial progression and oxidation of long-chain fatty acids may be disrupted (Owen et al.,
1996).

There are many different studies on L-carnitine supplementation in the literature. In these
studies where different methods of supplementation are used, cardiovascular and metabolic
responses (Broad et al., 2011), aerobic and anaerobic exercise performance (Smith et al., 2018),
recovery (Volek et al., 2002), maximal physical exercise (Vecchiet et al., 1990), physical
performance and energy metabolism (Colombani et al., 1996) and body composition (Wutzke and

Lorenz, 2004) have been associated with the use of L-carnitine.

In some studies, Wall et al. (2004) looked at body mass and body mass indexes of carnitine
and control groups who were exercising during a 24-week survey. Although there was no significant
difference between the two groups, there was no significant difference regarding the body mass
index between the groups, but there was a significant difference in body mass values in the control
group. Colombani et al. (1996) have not found any effect of L-carnitine use on the metabolism in
their study with athletes. In other findings, researchers also could not found that carnitine
consumption had an effect on physical performance and recovery. Wutzke and Lorenz (2004)
conducted body composition analyzes of subjects in their studies with L-carnitine supplementation
for 10 days. In their conclusions, they found no effect of L-carnitine consumption on body mass,
total body water, and body weight, but there was an increase in fat oxidation. Aoki et al. (2004),
performed a study on rats where rats followed a swimming training for 1 hour daily for 6 weeks,
and they divided the subjects into four groups as; control, sedentary supplement, training and
training-carnitine. The researchers concluded that the loss of fat mass was due to the training
workout rather than carnitine. Seim et al. (2002) found that the use of L-carnitine significantly
increased fatty acid oxidation. In the study that is presented, as a result of 7-day L-carnitine
supplementation, both groups showed an increase in body weight, but a significant difference was
found only in the placebo group. Skeletal muscle weight, total body water and metabolic rate were
increased at a statistically significant level in both groups. In the obtained data, the percentage of
body fat decreased in both groups, but the body mass index increased in both groups, showing a
significant difference only in the placebo group. In our study, although the fat weight decreased in

both groups, the only significant difference was found in the carnitine group.

This research reveals the effects of L-carnitine use on the body composition of the athletes.
When the changes in the data were examined and compared with the placebo group, it was seen that
pre-training L-carnitine consumption helped the athletes to maintain optimal body weight and
increased fat oxidation during exercise by activating fat metabolism and positively affected fat mass

reduction.
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