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ABSTRACT

Ultra-marathons are running events that exceed the traditional marathon distance of 42.2 km (26.2 miles), and involve various distances, durations
and environmental conditions. Considering the varying physiological characteristics and types of races, nutrition plays a crucial role in achieving opti-
mal performance. Based on the literature, during the preparation period for these athletes, a daily energy intake of 40-70 kcal/kg/day, a carbohydrate
intake of 5-8 g/kg/day, and a protein intake ranging from at least 1.65 to 2.1 g/kg/day are recommended. Nutrition during races is one of the funda-
mental challenges of ultra-marathons, so, careful planning is highlighted. For ultra-marathon runners, it is suggested to consume 150-300 kcal/h of
energy during 81 km races, and 200-400 kcal/h during longer races, with a carbohydrate intake of 30-50 g/h. It is also noted that fat intake can be
effective during long-duration ultra-marathons, and a protein intake of 5-10 g/h is recommended. Regarding hydration, the recommendations include
consuming 450-750 ml/h or 150-250 ml of fluid every 20 min, with the fluid containing 500-700 mg/L or 300-600 mg/h of sodium (equivalent to
1000-2000 mg of salt), particularly in hot weather. In addition, pre-race caffeine intake of 3-6 mg/kg or 1-2 mg/kg during the race may be beneficial.
However, it is essential to remember that all these recommendations are general sports nutrition guidelines adapted to the physiology of ultra-marat-
hon running, and it is important to develop individualized nutrition strategies specific to each athlete.

Keywords: Ultra-marathon, endurance, running, nutrition

6z

Ultramaraton, geleneksel maraton mesafesi olan 42,2 km'yi (26.2 mil) asan ¢ok farkll mesafe, sure ve gevresel dzelliklerdeki kogsular kapsar. Degisen
fizyolojik 6zellikler ve yaris turleri g6z 6nune alindidinda beslenme, optimal performans igin kritik dSnem tasir. Guncel literatiirde ultramaraton kosuculari
icin yansa hazirik déneminde; 40-70 kcal/kg/gun eneriji, 5-8 g/kg/gun karbonhidrat ve 1,65-2.1 g/kg/gln protein alimi dnerilmektedir. Antrenman 6n-
cesi karbonhidrat alimi ile birlikte, karbonhidrat periyotlama stratejilerinin de antrenmana adaptasyona katkisi oldugu belirtilmektedir. Antrenmanlar son-
ras| optimal toparlanma igin 0,8 g/kg karbonhidrat aliminin 0,3-0,4 g/kg protein alimi ile desteklenmesi gerektigi vurgulanmaktadir. Yarig sirasi beslen-
me ise ultramaraton yariglannin temel zorluklarindan biri oldugundan, iyi bir planlamaya dikkat ¢ekiimekte ve ultramaraton kosuculart igin 50 km yarigla-
rinda 150-300 kcal/saat eneriji alimi, daha uzun yariglarda ise 200-400 kcal/saat eneriji alimi dnerilirken, 30-50 g/saat karbonhidrat alimi hedeflenmek-
tedir. Uzun ultramaraton yarislarinda yag aliminin da etkili olabilecegi belirtimekte, ayrica 5-10 g/saat protein alimi da dnerilmektedir. Ultramaratonlarda
bir diger 6nemli nokta olan hidrasyon igin ise 6neriler; 450-750 ml/saat ya da her 20 dakikada bir 150-250 ml sivi almi ve tlketilen sivinin 500-700
mg/L sodyum icermesi ya da ¢zellikle sicak havalarda 300-600 mg/saat sodyum (1000-2000 mg tuz) alinmasidir. Beslenme 6nerilerine ek olarak, ult-
ramaraton kosucularinda kafeinin yarig dncesi 3-6 mg/kg, veya yaris sirasinda 1-2 mg/kg olarak alinmasinin performansin korunmasinayardimci olabi-
lecegi belirtiimektedir. TUm bu 6neriler ultramaraton sporunun fizyolojisine gére adapte edilen genel spor beslenmesi dnerileri olmakla birlikte, sporcuya
Ozel bireysel beslenme stratejilerinin gelistiriimesi gerektigi unutulmamalidir.

Anahtar Sozciikler: Ultramaraton, dayaniklilik, kosu, beslenme

INTRODUCTION

Ultra-marathons are trail, off-road, or road running events
that exceed the traditional marathon distance of 42.2 kilo-
meters (26.2 miles) (1,2). Particularly in the last 30 years,
they have gained increasing popularity among both amate-
ur and elite athletes due to their adventurous nature, and
goals such as pushing limits, improving health and fitness,
and tourism (3-5). Ultra-marathons encompass a wide ran-
ge of distances, durations, and environmental conditions,
making them highly specific races. The terrains can vary
from trails to deserts, and environmental conditions can

range from cold to hot, with elevations varying as well. Dis-
tances can extend from 50 km to over 245 km, and completi-
on times can vary significantly. Most ultra-marathon races
are completed within 6 to 48 hours. However, they can also
be single-stage events or multi-stage races over several con-
secutive days. For example, various races organised all aro-
und the world such as Tahtali Berg Sky Race (65 km), Lava-
redo Ultratrail (8o km) and Cappadocia Ultratrail (119 km)
are the examples of single-stage ultra-marathons, while
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Maraton des Sables (240 km) and Self-Transcendence (4989
km) are multi-stage races.

With the increasing popularity of ultra-marathon running,
literature has began to focus on the physiological respon-
ses, training methods, injuries, equipment, and nutritional
strategies specific to ultra-marathon running (5). Among
these, ultra-marathon-specific nutrition plays a critical role
both in the preparation phase and during the race. These
nutritional strategies encompass several aspects, including
periodized nutrition during training, replenishing glycogen
stores prior to the race, providing the race day nutrition lo-
gistics, and preventing gastrointestinal symptoms through
proper in-race food intake. The main objectives of these
nutritional strategies during training and racing periods are
to replenish glycogen stores, ensure adequate protein inta-
ke for optimal recovery, and maintain adequate hydration
and electrolyte balance (2).

Although scientific recommendations for nutritional strate-
gies are clear, it is evident that a significant proportion of
ultra-marathon runners struggle to meet these recommen-
dations. Since preparation for ultramarathon races requires
high training volume consisting of prolonged and repeated
exercise sessions, it is difficult to meet the nutritional needs
of the athlete even during the training period. In addition,
factors such as the knowledge level of athletes and coac-
hes, gastrointestinal issues during the race, logistical short-
comings in race-day nutrition, minimal food transport due
to race rules, athletes' food selectivity, previous race experi-
ence, and unpredictable environmental conditions all cont-
ribute to the inability of athletes to meet their nutritional
needs during the race (2,6). This article aims to provide an
accessible, evidence-based, and practical guide for ultra-
marathon runners regarding nutrition during training and
racing periods by synthesizing suggested guidelines from
the literature and highlighting key practices.

1. Nutrition Strategies During the Training Period

1.1. Energy Intake

One of the primary nutritional goals for ultra-marathon
runners is to meet daily energy requirements to be able to
perform long-term and repetitive training during the prepa-
ration period, and to improve recovery between training
sessions (7,8). Daily energy expenditure are influenced by a
number of factors. For example, a female athlete weighing
50 kg with 15% body fat would require approximately 2000
kcal of daily energy during a one hour running training ses-
sion day at a speed of 8.4 km/h. If the same athlete's tra-
ining conditions were changed, for example by increasing
the running speed to 13.8 km/h and extending the training
session to three hours, the energy requirement would incre-
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ase to approximately 3500 kcal (2). Another example would
be a male athlete weighing 65 kg with 10% body fat who
would require about 2550 kcal of energy during a one hour
running session at 8.4 km/h. If this athlete's body composi-
tion changes and he reaches 20% body fat with a body we-
ight of 85 kg, the energy expenditure during a 3-hour run-
ning session at 13.8 km/h could be up to ~5400 kcal (2).

In summary, energy requirements vary significantly on an
individual basis. However, according to the International
Society of Sports Nutrition (ISSN), for runners who train 5-6
days a week, for 2-3 hours per day, the average energy requ-
irement per hour of training can be between 600 and 1200
kcal. Meeting this energy requirement, when there is no
goal for body weight change, is critical for maintaining
energy balance and enhancing performance (7). Adequate
energy intake is also important to prevent conditions such
as low energy availability (RED-S), anemia, and gastroin-
testinal issues (5). Therefore, for ultra-marathon runners
weighing between 50 and 100 kg, an energy intake of 40-70
kcal/kg/day is recommended for training days depending
on different training complements (intensity, volume, dura-
tion, etc.) (9).

1.2. Carbohydrate Intake

Carbohydrate (CHO) is critical for both muscle and the cent-
ral nervous system (CNS) during prolonged exercise (>90
min). As bodily CHO stores are limited, strategies for exoge-
nous CHO intake play an important role in improving per-
formance and reducing fatigue. Maintaining CHO availabi-
lity until the final stages of the race is critical due to the inc-
reased need for exogenous CHO, especially at high running
speeds (10). Guidelines suggest that during training peri-
ods, the recommended CHO intake is 5-7 g/kg/day for exer-
cises lasting less than one hour, 7-10 g/kg/day for 1-3 hours
of moderate to vigorous exercise, and 10-12 g/kg/day for ex-
treme training programs lasting >4-5 hours (11,12). A recent
guide to ultra-marathon nutrition (2) also emphasizes CHO
intake based on ISSN recommendations (9), suggesting 5-8
g/kg/day for runners training 5-6 days a week for 2-3 h/day.
For example, the estimated CHO requirement for a 50 kg fe-
male runner would be 6.0 g/kg/day for one hour of tra-
ining, and 8.2 g/kg/day for three hours of training (2).There-
fore, elite long-distance runners appear to meet their daily
CHO requirements with their carbohydrate intake during
periods of intense training (9.7 g/kg) (13).

1.2.1.Pre-Training Carbohydrate Intake

General recommendations for pre-training CHO intake sug-
gest consuming 1-4 g/kg of CHO 1-4 hours before exercise
(13) for increasing muscle and liver glycogen levels (14). Ho-
wever, in ultra-marathon training, the primary goal is the
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effective use of fat metabolism and the prudent use of gly-
cogen stores. Therefore, pre-training CHO intake, especially
high-glycemic index CHOs, may cause blood glucose fluctu-
ations, stimulate insulin secretion, suppress adipose tissue
lipolysis, and interfere with the purpose of ultra-marathon
training (15). Thus, various strategies have been developed
for CHO intake as mentioned in next section.

1.2.2. Post-Training Carbohydrate Intake

After long-distance exercise, it can take up to 20-24 hours
for muscle glycogen to return to normal levels. However,
CHO intake within the first two hours after exercise accele-
rates muscle glycogen resynthesis (16). It is recommended
to consume 1.0-1.2 g/kg of CHO after exercise, but a similar
increase in muscle glycogen resynthesis can also be achi-
eved with lower CHO intake (0.8 g/kg) when combined with
0.3-0.4 g/kg of protein intake (16). However, different nutri-
tional strategies can also be used after exercise to increase
adaptation to training.

1.2.3.Carbohydrate Intake Strategies for Adaptation

The ‘train low-compete high’strategy is the periodization of
CHO intake based on training to enhance adaptation to tra-
ining (17). Under conditions of low CHO availability, by
changing the timing of daily CHO intake without changing
the total amount of CHO, signaling pathways critical for mi-
tochondrial biogenesis, such as AMPK, are activited (18). In
addition, low CHO availability is involved in the regulation
of key transporter proteins, including glucose transporter
protein-4 (GLUT-4) and monocarboxylate transporters,
which mediate endurance performance (19). As a result,
training with reduced (but not depleted) glycogen stores,
known as ‘train low,” may lead to adaptations that improve
performance during exercise following glycogen resynthe-
sis, known as ‘compete high’. In this context, athletes can
perform low to moderate intensity runs in the morning be-
fore breakfast without changing their daily CHO intake, sle-
ep with low CHO intake after late training session, or incre-
ase the transcription of genes associated with fat oxidation
by training twice a day every other day instead of one tra-
ining session daily (17).

Low carbohydrate intake is another approach proposed to
enhance fat metabolism. It is hypothesized that low-CHO,
high-fat (LCHF) diets maximize the rate of fat oxidation for
endurance performance (>1.0 g/min) and increase hepatic
production of ketone bodies to provide an additional subst-
rate for muscle and CNS (20,21). However, the effect of this
change in substrate efficiency on exercise performance is
uncertain (20). Given the difficulties in sustaining high tra-
ining loads, relative energy deficiency in sport (RED-S), inc-
reased stress responses, and reduced immune function as-
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sociated with low carbohydrate diets, periodizing the ti-
ming of CHO intake seems to be a more effective strategy for
ultra-marathon runners (2).

Gut training is an important approch for ultra-marathon
that aims to improve performance during prolonged exerci-
se by enhancing CHO and fluid intake (22). Although gast-
rointestinal symptoms are common during prolonged exer-
cise, gut training can increase gastric emptying rate and
improve gastrointestinal comfort and absorption, and in
turn allow for increased CHO intake. With increased CHO
intake, the amount of sodium-dependent glucose transpor-
ters (SGLT-1) can be increased, improving the oxidation of
CHOs during exercise, and thus enhancing performance.
Practical strategies for gut training during the training peri-
od include consuming high levels of CHO and/or fluid du-
ring exercise, increasing the CHO content of the daily diet,
exercising immediately after a meal, and simulating race-
day nutrition during training (22). In the literature, gut tra-
ining has been shown to increase CHO absorption from 9o
g/h to up to 120 g/h, reduce post-race neuromuscular fati-
gue (23), decrease muscle damage during the race (24), and
increase exogenous CHO oxidation without affecting the
efficient use of endogenous CHOs (25).

1.3. Protein Intake

Long-distance ultra-marathon training is associated with
high levels of mechanical stress, and these prolonged exer-
cises can lead to muscle damage due to metabolic overload.
Running downhill on mountainous and rugged roads, whe-
re the eccentric component is greater, also increases muscle
damage in ultra-marathon (26). Indeed, there are studies
suggesting that post-ultra-marathon levels of muscle break-
down markers as creatine kinase, lactate dehydrogenase
and serum creatine phosphotase are elevated (27,28). Ade-
quate protein intake plays a crucial role in preventing this
muscle damage and associated inflammation.

The general protein intake recommendation for endurance
training athletes varies between 1.2-2.1 g/kg/day (29). Ho-
wever, during periods of intense training, intakes <1.65
g/kg/day are not sufficient to maintain nitrogen balance
(30). During periods of heavy training, daily protein intakes
of 1.3 g/kg (31) and 1.8 g/kg (13) may be considered inadequ-
ate or borderline for elite long-distance runners. Therefore,
a protein intake of 1.7-2.2 g/kg/day is recommended for ult-
ra-marathon runners who perform high-volume, high-in-
tensity training (32,33).

In addition, the distribution of protein intake throughout
meals is also important. Consuming 20 g of protein every
three hours during the training day can be an effective reco-
very strategy (16). After training, 0.3-0.4 g/kg of protein in-
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take within the first two hours is also recommended (15). It
is advised that this protein intake be obtained from sources
with high bioavailability and rich amino acid profiles, such
as chicken, fish, eggs, beef, milk, or protein supplements
such as whey protein (rich in BCAA).

1.4. Hydration

During ultra-marathon training, athletes are at risk of
dehydration due to prolonged exercise and sweat loss (34).
Due to dehydration, problems such as a decrease in blood
plasma volume, heart rate increase, deterioration in ther-
moregulation, electrolyte imbalances, deterioration in car-
diac function, and slowing of fluid transfer from the kidney
may develop, which can affect the health and performance
of athletes (35). To prevent cumulative dehydration from
one training session to the next, and to maintain overall he-
alth, individiual hydration strategies should be developed
for both daily life and training.

Various methods of measurement, such as urine specific
gravity, plasma osmolality, urine color, and bioimpedance,
are used to estimate hydration status in individual plan-
ning (36). The urine color scale is the most commonly used
method to estimate hydration status in runners (37). Measu-
ring body weight is a simple and effective method of deter-
mining fluid loss during an event and maintaining fluid ba-
lance accordingly. For every kg of body weight lost after a
training session, 1.5 liters of fluid should be consumed to
restore hydration (38). Evaluating body weight change,
thirst perception, and urine color measurements together
can help with hydration planning. If a daily body weight
loss of more than 0.5 to 1.0 kg, dark urine (apple juice or
darker), and significant thirst sensation are present as two
or more symptoms, athletes should pay particular attention
to their 24-hour fluid and electrolyte intake (39). It is critical
for the athlete to start hydrating by monitoring hydration
status using these methods. On the other hand, in an effort
to prevent fluid loss, athletes may end up drinking too
much fluid. Overhydration can be dangerous, being associ-
ated with hyponatremia. It is therefore recommended that
fluid intake should come from beverages containing elect-
rolytes, such as sports drinks ( that include %6-8 carbohyd-
rates) (34,38).

2. Nutrition Strategies for Race Day
2.1. Energy Intake

Given the demands of an ultra-marathon, it is not realistic
to expect to meet all energy needs during the race. For
example, a 50 kg athlete would require approximately 3460
kcal during an 8o km race completed in 10 hours. For a 70
kg athlete, the energy requirement for a 161 km race lasting
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25 hours could reach 9891 kcal (2). While it may not be pos-
sible to meet this energy requirement during the race, pre-
and post-race nutrition can minimize the energy deficit,
and easily digestible foods (detailed in 2.5. Food Selection
During the Race) can provide the necessary substrates du-
ring the race.

However, during ultra-marathon races, technical and envi-
ronmental factors, gastrointestinal symptoms, and injuries
increase the risk of inadequate energy intake in athletes. In
particular, depending on the intensity of the race, GI symp-
toms such as nausea, abdominal pain, bloating, diarrhea,
and vomiting can make food intake difficult for runners
(40). In addition to the difficulty of meeting energy needs
during the race, the limitations on the amount of food an
athlete can carry, and the lack of variety in the food provi-
ded by race organizers impose challenges (1).

Nevertheless, compared with shorter, high-intensity races,
ultra-marathons allow for faster gastric emptying (41),
which allows runners to increase energy intake and adapt
high-calorie foods according to their individual tolerance
(42). The ISSN suggests that energy intake should be aro-
und 150-300 kcal/h for race distances up to 81 km, where
calorie deficit tolerance is high, and around 200-400 kcal/h
for longer race distances, where this tolerance is lower (2).

In terms of practical applications, a study (43) analysing
the energy intake of a total of 213 runners who participated
in one of three race distances (44 km marathon, 67 km trail,
112 km ultra) of the Ultra Mallorca Serra de Tramuntana ult-
ra-marathon in Spain, reported that the mean energy intake
was 183 kcal/h regardless of the distance. However, when
the race distance was longer (161 km), it was found that an
energy intake of less than 200 kcal/h resulted in failure to
complete the race (44). Indeed, at longer distances, mean
energy intake (333 + 105 kcal/h) increased as recommended
(43). In multi-stage races, it has been found that a high-
energy, low-volume dietary plan can provide approximately
4000-5000 kcal/day with 1.1 kg of food through appropriate
food choices (1). For example, ultra-endurance runners co-
vering 4254 km in a multi-stage race were able to consume
5545 keal of energy per day (45).

2.2, Carbohydrate Intake

The contribution of macronutrients during an ultra-marat-
hon race depends on pre-race energy status, exercise inten-
sity, duration, and individual needs, as well as the dietary
strategy followed before and during the race (10,17,46). In
particular, as the body's carbohydrate stores are limited,
CHO intake during exercise has positive effects on
performance.
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2.2.1. Carbohydrate Intake During the Race

For instance, a CHO intake of 90 g/h (in a 2:1 ratio of gluco-
se to fructose) is recommended for exercise lasting more
than four hours (12). However, this recommendation is not
always practical. Studies suggest that ultra-marathon run-
ners typically consume an average of only 20-40 g/h of CHO
during the race. For example, Costa et al. (47) found that
ultra-marathon athletes consumed an average of 37 g/h of
CHO during a 24-hour ultra-marathon. In the Ultra Mallorca
Serra de Tramuntana race in Spain and a mountain ultra-
marathon in Switzerland, more than 50% of the runners
were reported to consume no more than 30 g/h of CHO
(43,48).

It has been observed that faster/elite runners consume
more CHO per hour than slower or amateur runners (49).
For instance, over a longer distance (161 km), amateur run-
ners consumed approximately 30 g/h of CHO, whereas hig-
her-level runners consumed 44 + 33 g/h (44). In this conte-
xt, the ISSN nutrition guide for ultra-marathon runners re-
commends a more realistic target of 30-50 g/h of CHO du-
ring the race (2). Furthermore, although high carbohydrate
intakes are beneficial for race performance, they may exa-
cerbate GI symptoms. Therefore, CHO sources with multiple
transportable CHOs (glucose + fructose, etc.) are recom-
mended to enhance intestinal absorption and carbohydrate
oxidation (50,51).

In races where athletes are responsible for carrying their
own food, high CHO intake can be a challenge. In such ca-
ses, achievable targets need to be set. For example, in a
study by Mccubbin et al. (52), athletes participating in the
multi-stage Maraton des Sables multi-stage race were given
a target of 6 g/kg/day of CHO on race days, which was achi-
eved. It has been reported that athletes tend to prefer fatty
foods and struggle with CHO intake during long-lasting ra-
ces because they get tired of the sweet taste (52). In another
24-h race, it was found that athletes consumed less CHO in
the last six hours compared with the first six hours, and
this was attributed to experiencing GI symptoms and redu-
ced desire for the foods planned in the program, making
carbohydrate intake difficult during the race (53).

2.2.2. Carbohydrate-Loading Before the Race

Considering the challenges of CHO intake during long-las-
ting races, the high pre-race CHO intake recommended for
endurance sports becomes even more important in ultra-
marathon races. To ensure the presence of muscle glyco-
gen, carbohydrate loading is an important nutritional stra-
tegy. Endurance athletes aim to maximize their muscle gly-
cogen stores by carb-loading before events lasting more
than 9o minutes (54,55). In this method, CHO intake of 8-12
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g/kg/day is recommended in the 36-48 hours before the
race (12,54,56). Literature reveals that athletes in a 24-hour
race can achieve high CHO intakes by consuming 11.6
g/kg/day of CHO in the days leading up to the race (47). In
addition, 1-4 g/kg of CHO is important in the last 1-4 hours
to replenish glycogen stores (12,54,56). Carb-loading met-
hods have been reported to improve long-distance perfor-
mance (55).

There are suggestions (8-12 g/kg/day in the 36-48 hours be-
fore the race, 1-4 g/kg in the last 1-4 hours, and 30-50 g/h of
CHO during the race) for athletes to develop tolerance to
food intake in the days before the race and during the race.
Among these suggestions, gut training stands out (menti-
oned in 1.23. Carbohydrate Intake Strategies for
Adaptation).

2.3. Fat Intake

Although carbohydrates are essential for ultra-marathons,
CHO oxidation is lower, and fat oxidation is higher in these
races due to the relatively lower running pace and longer
durations comparing to races such as marathons (2). As the
athlete's training level increases, fat oxidation is also hig-
her (57). Therefore, exogenous fat intake during the race
can be critical for success, especially as the distance incre-
ases. For instance, in a 161 km race, those who completed
the race consumed approximately five times more fat (98.1
+ 53.0 g) compared with those who could not finish (19.4 +

21.1 8) (44).

Ultra-marathon runners tend to have better food tolerance,
making fat consumption easier during the race comparing
to other sports. Furthermore, in races where athletes carry
their own food, it may be advantageous to choose low-volu-
me foods that provide high calories, such as fats. Moreover,
foods with high fat content also tend to have higher sodium
content, which may help reduce the risk of hyponatremia
for runners. Additionally, higher fat intake may also be be-
neficial for multi-stage ultra-marathoners to ensure adequ-
ate calories for recovery between race days. Thus, especi-
ally as the race distance increases, the calories from exoge-
nous fat may be critical for successful performance, and fat
intake of 1.1-17.7 g/h (either as solids or fluids) may be re-
commended in ultra-marathons (2).

2.4. Protein Intake

Protein intake during ultra-marathon races is often overs-
hadowed due to its secondary role in energy metabolism
and the inadequacy of protein-containing foods at checkpo-
ints (2). However, it is known that proteins provide up to
10% of the total energy used during endurance exercises
(58). Considering the protein breakdown and muscle dama-
ge caused by prolonged endurance exercise (59), protein
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intake during ultra-marathons may help reduce muscle da-
mage and favourably affect energy metabolism (2). For ins-
tance, those who completed a 161 km race consumed more
protein (131.2 + 79.0 g) compared with those who could not
finish the race (43.0 + 56.7 g) (44). Therefore, according to
the ISSN guidelines, protein intake during ultra-marathons
is recommended to be around 20-30 g every three hours or
5-10 g/h, especially as the distance increases (2). To meet
these recommendations, ultra-marathon runners can carry
protein-rich foods in their race packs or use whey protein or
amino acid supplements.

Table 1. Foods for ultra-marathon race (2)

Foods/Nutrients

Sports drink (500 ml)

Sports gel (50 g)

Energy bar (55 g)

Protein bar (64 g)

Oat bar (30 g)

Dates (30 g)

Banana (150 g)

Boiled potatoes (100 g)
Sandwich with peanut butter
Sandwich with honey/jam
Salty nuts (50 g)

Green olives (50 g, 15 pieces)
Meat stick (225 @)

CHO: Carbohydrates, Na: Sodium, g: gram.

The nutrition on the morning of the race day and during the
race should be planned individually (according to toleran-
ce, allergy and sensitivity), and be tested during trainings
before the race. Based on this information, for example, a
50 kg ultra-marathon runner participating in a 50 km (7.5
hours) or 8o km (11 hours) race may be advised to consume
2 g/kg of CHO per body weight and 20 g of protein two ho-
urs before the race (Table 2-a). During the race, planned
CHO intakes of 45 g/h (80 km and approximetly 3800 kcal
energy expenditure), or 44 g/h (50 km and approximetly
2600 kcal energy expenditure), and 5 g/h of protein can be
considered (Table 2-b).

2.6. Hydration and Electrolyte Intake During the Race

In addition to nutrient intake, adequate fluid and electroly-
te intake is also critical during ultra-marathons. Dehydrati-
on is a major problem experienced during ultra-marathons
due to the difficulty of fluid intake, similar to nutrient inta-
ke. Body weight losses of up to 6% have been reported in
single-stage marathons (60) and up to 5.5% in multi-stage
marathons (6). It is known that body weight losses greater
than 2% are detrimental to performance (38,61); therefore,
hydration should be ensured before the race and individual
fluid strategies should be developed during long-duration
events such as ultra-marathons.

2.5. Food Selection During the Race

During the race, athletes may experience problems such as
decreased taste sensation, discomfort from the sweetness of
gels and sports drinks in hot weather, loss of appetite, and
difficulty accessing food in the race organization. It is there-
fore important to provide the athlete with a variety of foods
that they can carry and consume during the race, and to en-
sure that they have access to food sources at checkpoints
(Table 1) (2).

Eneray (keal) CHO Protein Fat Na
9y @ %) @  (mg)
120-180 30-45 0 0 505
80-160 20-40 0 o] 0-50
180 36 2 2 100
238 23 20 1 300
140 18 3 7 0
89 20 1 0 0
135 30 2 o] 10
173 26 3 6 10
342 38 12 17 568
218 46 7 1 475
206 9 11 23 200
75 3 0 6 285
113 0 5 10 Q00

75

The ACSM recommends 600-1200 ml/h of fluid and o0.5-0.7
g/L of sodium for exercise lasting more than one hour (38).
However, these recommendations are very high to meet du-
ring an ultra-marathon. Fluid intake during ultra-marat-
hons varies within a wide range of 3.3-11.1 L. For example,
athletes consumed an average of ~0.5 L/h during a 100 km
race (62), and 732 + 183 ml/h of fluid during a 225 km multi-
stage race (6). In a 24-hour ultra-marathon, fluid intake was
only 378 + 164 ml/h, but no changes in plasma osmolality
were observed before or after the race (47). This may be due
to the lower exercise intensity and consequently lower swe-
at rate during ultra-marathons, Therefore, it is recommen-
ded to consume 450-750 ml/h or 150-250 ml of fluid every 20
min for proper hydration during ultra-marathons. However,
individual hydration strategies should be adjusted accor-
ding to environmental conditions, race duration, running
pace, body mass, fluid tolerance level, and changes in tole-
rance due to gut training (2).

Research reveals that successful runners tend to follow flu-
id recommendations. However, excessive water intake can
lead to plasma sodium dilution and serious adverse health
effects, such as hyponatremia (63). During a hot, multi-sta-
ge ultra-marathon, 42% of the participants displayed signs
of hyponatremia, as indicated by low plasma sodium con-
centrations (6). Hyponatremia is more likely to occur in fas-
ter runners due to dehydration (60), while slower runners
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are more at risk due to excessive fluid intake and inadequ-
ate sodium intake (64,65). Low body weight, female gender,
and running in hot or extremely cold weather conditions
may also increase the risk of hyponatremia (65).

When examining the causes of hyponatremia, it can be att-
ributed to both excessive fluid intake and inadequate sodi-
um intake (66). For example, during a 161 km ultra-marat-
hon, 23.8% of those who experienced hyponatremia were
overhydrated, 40.6% were euhydrated, and 35.6% were

Nutrition strategies for ultra-marathons

dehydrated (60). Therefore, it is recommended that ultra-
marathon runners consume 450-750 ml/h or 150-250 ml of
fluid every 20 min, and to reduce the risk of hyponatremia,
they should also consume 500-700 mg/L of sodium or
~300-600 mg/h of sodium, or 1000-2000 mg of salt in hot
(>25°C) and/or humid (>60%) race conditions (2). As food
alone may not be insufficient to meet these recommendati-
ons, effervescent electrolyte tablets or salt pills are

Before 2 hours

preferred.

Table 2. Example ultra-marathon race day nutrition planning for a 50 kg athlete

Time/Distance 50 km

80 km
+ 2 boiled eggs

+ A toast: 30 g of low-fat cheese and prepared with two slices of bread (60 g)

a) 2 h before the race

b) During the race
1h 500 ml sports drink
1h 40 min 1 sports gel
2h 20 min 1 sports gel
3h 1 protein bar
3 h 40 min 1 sports gel
4 h 20 min 1 large-sized banana, 15 g salty nuts
5h 1 sports gel
5 h 30 min 1 sports gel
6h 1 protein bar
6 h 30 min 1 sports gel
7h 1 sports gel

Sports gel includes 40 g of CHO

3. Ergogenic Aids for Pre-Race and Race Day

In addition to nutrition recommendations, ergogenic sup-
port suggestions can also be provided to enhance the per-
formance of ultra-marathon runners.

Caffeineis a popular ergogenic aid that can be used in long-
duration ultra-marathon races. It has stimulating effects on
the central nervous system and can improve cognitive per-
formance and concentration, especially in races that requ-

- 1 tablespoon of peanut butter
- 1 tablespoon of honey
- 2 slices of bread (60 g)
+ 1 large-sized banana

1h 500 ml sports drink
1 h 40 min 1 sports gel
2 h 20 min 1 protein bar
3h 1 sports gel
3 h 40 min 50 g of cheese, two slices of bread
4 h 20 min 1 sports gel
5h 1 sports gel
5h 40 min 1 large-sized banana, 15 g salty nuts
6 h 20 min 1 sports gel
7h 1 protein bar
7 h 40 min 1 sports gel
8 h 20 min 1 sports gel
gh 1 protein bar
9 h 30 min 1 sports gel
10h 1 sports gel
10 h 30 min 1 sports gel

ire attention on challenging terrains or in very long races
that require staying awake (67,68). Another factor contribu-
ting to the performance-enhancing effects of caffeine is its
ability to stimulate intramuscular calcium release, leading
to an increase in muscle contractile function. When taken
in a single dose before exercise, it is recommended to con-
sume 3-6 mg/kg of caffeine (68,69). During the race, lower
doses of 1-2 mg/kg of caffeine are recommended (69). Repe-
ated doses of 50 mg/h of caffeine appear to be tolerable, but



S. Aktitiz, D. Kuru, Z. Ergiin, et al.

individual doses should be taken into account considering
possible side effects (GIS etc.) (2).

Antioxidant supplementations, particularly vitamin C, are
often used by athletes during ultra-marathon races and pre-
paration periods due to their role in immunity, as the im-
mune system can be suppressed during an ultra-marathon
(70,71). However, studies have not diaplayed a direct effect
of these supplements on performance (70). In fact, it is tho-
ught that antioxidant supplementation may suppress the
physiological adaptations induced by training (72).

Magnesium is a frequently used supplement among ultra-
marathoners, with a hypothesis suggesting that during
exercise, sweat loss and cellular metabolism leading to dec-
rease in serum magnesium levels (73). However, the amo-
unt of magnesium lost through sweat is minimal, contrary
to popular belief (74). Magnesium levels remain within the
normal range in ultra-marathoners, even after completing
races of varying distances up to 100 miles (75). Resting
magnesium levels remained unchanged 70 hours after a 20-
day, 500 km road race (76). For athletes with sufficient mag-
nesium intake from their diet, supplementation was not
proven to enhance performance, muscle damage resistan-
ce, or recovery (77). Therefore, athletes without a magnesi-
um deficiency, there may be no need of additional magnesi-
um supplementation beyond their regular dietary intake.

Ketone supplements are another ergogenic aid that has
been studied for their effects in sports where fat oxidation
is a primary concern, such as ultra-marathons. Although
high-fat diets have not shown a positive effect on long-du-
ration endurance performance compared with high-car-
bohydrate diets, ketone supplementation is thought to have
a positive effect on substrate utilization without carbohyd-
rate or calorie restriction (78). On the other hand, the effect
of ketone supplementation on long-duration exercise per-
formance has not been thoroughly investigated, and further
research is needed to determine its effects on ultra-marat-
hon performance.

CONCLUSION

Ultra-marathon is a sport that has gained popularity among
amateur and elite athletes in recent years, and due to its
long duration and varying environmental conditions, it re-
quires the development of nutritional strategies adapted to
their physiology. Summarizing the literature (Figure 1), a
daily energy intake of 40-70 kcal/kg/day or 5-8 g/kg/day of
CHO, and a protein intake not less than 1.65 g/kg can be re-
commended, with up to 2.1 g/kg/day during the preparati-
on period for these athletes.

Energy Carbohydrate Protein Hydration Sodium Caffeine
=
Training 40-70 58 1.7-2.1 1.5 mi‘keal -
period keal/kg/day g/kg/day g/kg/day :
Before the (@) e
812 = L
race (last m | il 1.5 ml/keal
43 hosse) d ¥ g/kg/day :
. 400-600 ml =
Fiace P 29k ! (5-10 mi/kg) 2 i
morning " b f o - 2-4 hours b fc:ur
- T efore Pt efore
150-300 500-700
or 30-50 510 450-750 mg/L or 1-2
Duringrace | 550459 a/hour g/hour mi/hour 300-600 mg/kg
keal/hour mg/hour

Figure 1. Summary of fundamental nutritional strategies for ultra-marathon runners

during training and race periods

Pre-training CHO intake is recommended and the contribu-
tion of carbohydrate periodization strategies to training
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adaptation is emphasized. For the race day, a caloric intake
of 150-300 kcal/h is recommended for 50 km races and 200-
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be effective and a protein intake of 5-10 g/h is recommen-
ded. Recommendations of hydration are to consume 450-
750 ml/h or 150-250 ml of fluid every 20 min, with the fluid
consumed containing 500-700 mg/L of sodium, or, especi-
ally in hot weather, a sodium intake of 300-600 mg/h
(1000-2000 mg of salt) is advised. In addition to nutritional
recommendations, it should be noted that caffeine intake of
3-6 mg/kg before the race or at specific intervals of 1-2
mg/kg during the race may help maintain performance. All
of these recommendations are general sports nutrition sug-
gestions adapted to the physiology of ultra-marathon
sports. However, it should be remembered that race (accor-
ding to various distances, durations, and environmental
conditions) and individual-specific (according to require-
ment and tolerance) nutritional strategies need to be
developed.

In addition, optimizing the nutritional strategies for ultra-
marathon athletes necessitates collaboration among sports
dietitians, sports scientists, coaches, physicians and he-
althcare professionals, with the goal of synergistically com-
bining a wealth of multidisciplinary knowledge. Sports sci-
entists provide valuable insights into the physiological de-
mands of ultra-marathons, help to developing nutrition st-
rategies that support the athlete's endurance, performance
and recovery. Coaches contribute their practical knowledge
of training and race strategies, ensuring that nutrition
plans are compatible with the overall training program.
Collaboration with medical practitioners and health profes-
sionals to monitor athletes' health status and provide ti-
mely intervention when necessary is also important. This
collaborative and inter-disciplinary approach is effective in
enhancing nutritional strategies for ultra-marathoners.
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Appendix: Turkish Translation

GiRiS

Ultra maraton, geleneksel maraton mesafesi olan 42.2 kilo-
metreyi (26.2 mil) asan patika, parkur veya yol kosularidir
(1, 2). Ozellikle son 30 yilda hem amatér hem elit sporcular
tarafindan macera, kisinin kendi sinirlarini asma, saglik ve
zindelik, turizm gibi hedeflerle giderek daha fazla ilgi gor-
mektedir (3-5). Ultra maraton yariglari, cok farkli mesafe,
siire ve cevresel 6zelliklerde gerceklestirildiginden oldukca
spesifik yarislardir. Patikadan cdle degisen zeminler, so-
guk, sicak ve yiikselti gibi farkli cevresel kosullar, 50 km’-
den 245 km ve iizerine uzayan mesafeler ve oldukca degis-
ken yaris1 tamamlama siirelerini icerebilmektedir. Cogu ult-
ra maraton yarst 6 ile 48 saat arasinda tamamlanmakla
birlikte, ultra maraton yarislari tek asamali1 oldugu gibi ar-
disik giinleri kapsayan cok asamali 6zellikte de olabilmek-
tedir. Ornegin 65 km’den olusan Tahtali Berg Sky Race, 80
km’den olusan Lavaredo Ultratrail, 119 km’den olusan Ca-
padocia Ultratrail ve 245 km’den olusan Spartation gibi tek
asamali ya da 240 km’den olusan Maraton Des Sables ve
4989 km’den olusan Self-Transcendence gibi cok asamali
ozellikteki cesitli yarislar {ilkemizde ve diinyada mevcuttur.

Giinlimiizde ultra maratona katilimin popiilerlesmesiyle
ultra maratona 6zgii fizyolojik yanitlar, antrenman yéntem-
leri, yaralanmalar, ekipmanlar ve beslenme stratejileri
hakkinda literatiir bilgisi de artis gostermistir (5). Bunlar
arasinda ultra maratona 6zgii beslenme hem yarisa hazirlik
asamasinin hem de yaris asamasinin kritik bir bilesenini
olusturmaktadir. Bu beslenme stratejileri, antrenman do-
nemi beslenmenin periyodize edilmesinden, yaris 6ncesi
yakit depolarinin doldurulmasina, yaris giinii beslenme lo-
jistiginin saglanmasindan, gastorintestinal semptomlarin
Onlenerek yaris sirasi besin alimina kadar farkli unsurlar-
dan olusmaktadir. Bu beslenme stratejilerinin baslica he-
defleri; antrenman ve yaris doneminde glikojen depolarinin
yenilenmesi, optimal toparlanma icin protein tiiketiminin,
yeterli siv1 ve elektrolit aliminin saglanmasidir (2).

Beslenme stratejileri ile ilgili bilimsel 6neriler ortaya konul-
sa da ultra maraton kosucularinin cogu bu 6nerileri karsila-
yamamaktadir. Ultra maraton yarislarina hazirlik, uzun ve
tekrarli egzersiz seanslarindan olusan yiiksek antrenman
hacmini gerektirdigi icin, sporcunun beslenme ihtiyaclarini
antrenman doneminde dahi karsilamak zor olabilmektedir.
Ayrica, sporcularin ve antrendrlerin bilgi seviyesi, sporcula-
rin gastrointestinal sorunlari, yaris sirasinda beslenme lo-
jistiginde organizasyonlara bagh eksiklikler, yaris kurallari-
na bagli minimalize edilen besin tasinimi, sporcunun besin
seciciligi, 6nceki yarislardan deneyimleri, 6n goriilemeyen
cevresel kosullar da sporcunun yaris dénemi yeterli besin
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alimini etkileyen bircok unsurdan bazilardir (2, 6). Bu ma-
kalede, literatiirdeki goriis bildirgelerinin Onerileri ve pra-
tikte uygulanan 6nemli noktalar sentezlenerek ultra mara-
ton kosuculari icin antenman ve yaris dénemi beslenmeye
dair erisilebilir, kanita dayali uygulanabilir bir rehber olus-
turmasi amaclanmistir.

1. Antrenman Déonemi Beslenme Stratejileri

1.1. Enerji Gereksinmesi ve Enerji Alim

Ultra maraton kosucular icin baslica beslenme hedeflerin-
den biri hazirlik dénemindeki uzun siireli ve tekrarlanan
antrenmanlan gerceklestirebilmek ve antrenman aralarin-
da toparlanmayu iyilestirebilmek icin giinliik enerji ihtiyaci-
n1 karsilamaktir (7, 8). Giinliik enerji ihtiyaci bircok faktor-
den etkilenmektedir. Ornegin %15 viicut yag oranina sahip
50 kg viicut agirhigindaki kadin bir sporcunun 8,4 km/saat
hizinda 1 saatlik kosu antrenmaninda enerji gereksinmesi
~2000 kkal/giin’diir. Ayn1 sporcunun antrenmani degiserek
kosu hiz1 13,8 km/saat’e ulastiginda ve egzersiz siiresi 3 sa-
ate uzadiginda ise enerji gereksinmesi ~3500 kkal/giin’e
cikmaktadir (2). Baska bir 6rnekte, %10 viicut yag oranina
sahip 65 kg viicut agirhigindaki erkek bir sporcunun 8,4
km/saat hizda 1 saatlik kosu antrenmanindaki enerji gerek-
sinmesi ~2550 kkal/giin’diir. Antrenmana ek olarak viicut
kompozisyonu da degisiklik gosterdiginde ise %20 yag ora-
nina sahip 85 kg viicut agirligindaki erkek sporcunun enerji
harcamasi 13,8 km/saat kosu hizi ve 3 saatlik bir antren-
manda ~5400 kkal/giin’e kadar ulasmaktadir (2). Ozetle;
enerji gereksinmesi bireysel olarak olduk¢a degiskenlik
gostermekle birlikte, Uluslararasi Spor Beslenmesi Dernegi
(International Society of Sports Nutrition, ISSN) tarafindan
haftada 5-6 giin, giinde 2-3 saat antrenman yapan kosucula-
rin enerji ihtiyacinin her egzersiz saati basina ortalama
600-1200 kkal olabilecegi belirtilmektedir. Sporcunun vii-
cut agirhigr degisimi hedefinin olmadigi durumlarda bu
enerji gereksinmesinin karsilanarak enerji dengesinin sag-
lanmasi performans gelisimi icin kritiktir (7). Yeterli enerji
alimi; sporda relatif enerji yetersizligi (RED-S), anemi ve
gastrointestinal rahatsizlik yasanmamasi i¢in de énemlidir
(5). Bu nedenle, 50-100 kg viicut agirligina sahip ultra ma-
raton kosuculari icin antrenmana (siddet, hacim, stiire vb.)
bagh olarak 40-70 kkal/kg/glin enerji alimi1 6nerilmektedir

(9).
1.2.Karbonhidrat Alim

Uzun siireli egzersizlerde (>90 dk) karbonhidratlarin varli-
81, kas ve merkezi sinir sistemi icin kritiktir. Viicutta kar-
bonhidrat depolan sinirli oldugundan disaridan karbon-
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hidrat alim stratejileri, performansin gelisimi ve yorgunlu-
gun geciktirilmesinde 6nemli rol oynar. Egzersizin son asa-
malarina kadar karbonhidrat mevcudiyetini siirdiirmek,
Ozellikle yiiksek kosu hizlarinda artan eksojen karbonhid-
rat ihtiyaci nedeniyle kritiktir (10).

Beslenme rehberleri, antrenman donemlerinde giinde 1 sa-
atten kisa siiren egzersiz giinii icin 5-7 g/kg/giin, 1-3 saat
orta-siddetli egzersiz giinii icin 7-10 g/kg/giin, >4-5 saat sii-
ren antrenman programlari icin ise 10-12 g/kg/giin karbon-
hidrat alinmasimi1 6nermektedir (11, 12). Ultra maraton bes-
lenmesi icin son olusturulmus rehberde (2), ISSN Gnerileri-
ne dayanarak (9) haftada 5-6 giin, giinde 2-3 saat antren-
man yapan kosucular icin 5-8 g/kg/giin karbonhidrat alimi
vurgulanmaktadir. Ornegin; 50 kg kadin kosucunun giinde
1 saat antrenman yaparken 6,0 g/kg/giin; giinde 3 saat ant-
renman yaparken 8,2 g/kg/glin karbonhidrat gereksinmesi
oldugu tahmin edilmektedir (2). Bu baglamda elit mesafe
kosucularinin agir antrenman dénemlerinde karbonhidrat
alimlar1 degerlendirildiginde (9,7 g/kg) giinliik gereksinim-
lerini karsilayabildigi goriilmektedir (13).

1.2.1.Antrenman Oncesi Karbonhidrat Alim1

Antrenman 6ncesi karbonhidrat aliminda genel 6neriler eg-
zersizden 1-4 saat 6nce 1-4 g/kg karbonhidrat olarak belir-
lenmistir (12). Yapilan calismalar antrenman 6ncesi beslen-
menin kas ve karaciger glikojen diizeylerini arttirdigini gos-
termistir. Ornegin Coyle ve ark.’nin calismasinda (14) uzun
siireli egzersizden 4 saat 6nce 2 g/kg karbonhidrat aliminin
vastus lateralis glikojen icerigini %42 arttirdig1 belirtilmek-
tedir. Diger yandan ultra maraton antrenmanlarinin temel
amacl, yag metabolizmasinin etkili kullanilarak glikojen
depolarinin idareli kullaniminin saglanmasidir. Bu nedenle
egzersiz oncesi karbonhidrat alimi (6zellikle yiiksek glise-
mik indeksli) insiilin sekresyonunu uyararak adipoz doku-
dan lipolizi baskilayabilir ve ultra maraton antrenmanlari-
nin amacini verimsiz hale getirebilir. Kan sekerinde dalga-
lanmalar yaratarak ve glikojenolizi baskilayarak da antren-
manin erken asamasinda hipoglisemiye sebebiyet verebilir
(15). Bu baglamda antrenman 6ncesi karbonhidrat alimi ile
ilgili ilerleyen holiimlerde bahsedilen farkli stratejiler de
gelistirilmistir.

1.2.2.Antrenman Sonrasi Karbonhidrat Alimi

Uzun mesafe antrenmanlar1 sonrasi kas glikojeninin nor-
mal seviyelere dénmesi 20-24 saati bulabilmektedir. Ancak
ozellikle egzersiz sonrasi ilk 2 saat icinde karbonhidrat ali-
minin kas glikojeninin yeniden sentezini hizlandirdig1 bi-
linmektedir (16). Egzersiz sonrasi ilk 2 saat icinde 1,0-1,2
g/kg karbonhidrat alimi1 6nerilmekle birlikte, daha az kar-
bonhidrat aliminin (0,8 g/kg) 0,3-0,4 g/kg protein alimi ile
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desteklenmesiyle de kas glikojeninin yeniden sentezinde
benzer artis saglanmaktadir (16).

1.2.3. Antrenmana Adaptasyon icin Karbonhidrat Alim
Stratejileri

Diigiik antrenman, yiiksek yargs stratejisi, antrenmana
adaptasyonu arttirmak icin karbonhidrat aliminin antren-
mana gore periyotlanmasidir. Gece acligini takiben antren-
man yapmak ve/veya giinde cift antrenman yaparak ikinci
antrenmana depolarin tamamen yenilenmeden baslanilma-
s1 gibi stratejiler icerir (17). Giinliik karbonhidrat aliminin
degistirilmeden zamaninin degistirilmesi ile diisiik karbon-
hidrat varliginda AMP ile aktive olan protein kinaz (AMPK)
gibi mitokondriyal biyogenezde kritik rol oynayan sinyal
yolaklarinin aktivasyonu saglanir (18). Buna ek olarak, da-
yaniklilik performansina aracilik eden glikoz tasiyici prote-
in-4 (GLUT-4) ve monokarboksilat tasiyicilari dahil olmak
iizere anahtar tasiyici proteinlerin diizenlenmesinde rol
oynar (19). Bu sayede azaltilmis (fakat tiikenmemis) gliko-
jen depolar ile yapilan antrenmanlar sonucu, daha sonra
glikojen depolarinin tamamen yenilenmesini takiben yapi-
lan antrenmanlarda performansi artiran adaptasyonlar sag-
lanabilir. Bu kapsamda sporcular giinliik karbonhidrat alim
miktarlarini degistirmeden sabah kahvalti oncesi diisiik-
orta siddette kosularini gerceklestirebilir, ge¢ saatte yapilan
antrenman sonrasi diisiik karbonhidrat alimi ile uyuyabilir
ya da giinde bir antrenman yerine iki glinde bir ¢ift antren-
man yaparak yag oksidasyonunu arttirabilirler (17).

Diisiik karbonhidrat alimi ise yag metabolizmasinin gelisti-
rilmesi icin 6ne siiriilen bir diger yaklasimdir. Diisiik kar-
bonhidrath yiiksek yagl diyetlerin (low carbohydrate-high
fat, LCHF) dayaniklilik performans: icin yag oksidasyon
oranini maksimize edecegi (>1,0 g/dk), kas ve merkezi sinir
sistemi icin ek bir substrat saglamak tizere keton cisimleri-
nin hepatik iiretiminin artisin1 saglayacagi 6ne siiriilmekte-
dir (20, 21). Ancak substrat verimliligindeki bu degisikligin
egzersiz performansi lizerindeki etkisi belirsizdir (20). Ayri-
ca diisiik karbonhidrat diyetlerinin antrenman performan-
sin1 siirdiirmede zorluga, RED-S’e, artan stres yanitlarina ve
diisiik immiin fonksiyona sebep oldugu goz 6niine alindi-
ginda karbonhidratin diisiik miktarda alinmasi yerine alim
zamaninin periyodize edilmesi ultra maraton kosuculari
icin daha etkili bir strateji olarak goriinmektedir (2).

Bagirsak antrenmani, uzun siireli egzersizlerde karbonhid-
rat ve sivi alimini gelistirerek performans: iyilestirmeyi
amaclar. Uzun siiren egzersizlerde gastorintestinal semp-
tomlar sik yasansa da, bagirsak antrene edilerek gastrik bo-
salma hiz1 arttirilabilir, gastorintestinal rahatlik ve emilim
iyilestirilebilir ve bu sayede daha fazla karbonhidrat alimi
saglanabilir. Daha fazla karbonhidrat alimi ile sodyum ba-
giml glikoz tasiyici proteinin (SGLT-1) miktar1 artirilabilir,
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karbonhidratlarin egzersiz sirasi oksidasyonu gelistirilebi-
lir ve bu sayede performans iyilestirilebilir. Antrenman do-
neminde, egzersiz sirasi yiiksek karbonhidrat ve/veya sivi
almak, giinliik diyetin karbonhidrat icerigini arttirmak, ye-
mekten hemen sonra antrenman yapmak, yaris giinii bes-
lenmeyi antrenmanda simiile etmek gibi stratejiler pratikte
uygulanabilecek bagirsak antrenmani 6nerileridir (22). Lite-
ratiire bakildiginda bagirsak antrenmani ile saatte 9o
g/saat emilebilen karbonhidrat miktarinin 120 g/saat’e ka-
dar c¢ikarilabildigi ve bu sayede yaris sonrasi néromuskiiler
yorgunlugun (23) ve yaris sirasinda kas hasarinin azaldigi
(24), eksojen karbonhidrat oksidasyonunun arttigr ancak
endojen karbonhidratlarin idareli kullaniminda gelisme ol-
madig1 (25) saptanmustir.

1.3. Protein Alim

Uzun mesafeler iceren ultra maraton antrenmanlari yiiksek
diizeyde mekanik stresle iliskilidir ve uzun siiren bu egzer-
sizler metabolik yiiklenmeye bagli kas hasari ile sonuclana-
bilir. Daglik ve engebeli yollarda yokus asag1 kosma nede-
niyle ekzantrik kas kasilmasi bileseninin daha fazla olmasi
da ultra maratonda kas hasarini arttirmaktadir (26). Nite-
kim kas yikimi belirtecleri olan kreatin kinaz, laktat dehid-
rogenez ve serum Kreatin fosfotazin ultra maraton sonrasi
yliksek seviyelerde oldugunu ortaya koyan calismalar mev-
cuttur (27, 28). Bu kas hasar1 ve kas hasari ile iligkili infla-
masyonun Onlenmesinde ise yeterli protein alim1 6n plana
cikmaktadir.

Dayaniklilik antrenmani yapan sporcular icin genel protein
alim Onerisi 1,2-2,1 g/kg/giin olmakla birlikte (29), agir ant-
renman periyodunda protein aliminin 1,65 g/kg/giin’iin al-
tinda kalmasinin pozitif nitrojen dengesinin saglanmasi
icin yeterli olmadig1 saptanmistir (30). Bu baglamda elit
mesafe kosucularinin agir antrenman déneminde 1,3 g/kg
(31) ve 1,8 g/kg (13) olarak bildirilen mevcut protein alimla-
rinin yetersiz ya da sinirda kaldig: diisiiniilebilir. Bu neden-
le yiiksek hacimli-yiiksek siddetli egzersiz yapan ultra ma-
raton kosucular icin 1,7-2,2 g/kg/giin protein alimi 6neril-
mektedir (32, 33).

Diger yandan proteinin giinliik alim1 kadar 6giinlere dagili-
mi da belirleyici rol oynadigindan, her 3 saatte bir 20 g pro-
tein alim1 antrenman dénemi boyunca toparlanmada etkili
bir stratejidir (16). Egzersiz sonrasi ilk 2 saat icerisinde 0,3-
0,4 g/kg protein alimi glikojen depolarinin yenilenmesi sii-
recine de yardimcidir (15). Bu protein aliminin tavuk, balik,
yumurta, sigir eti ve siit gibi protein kaynaklar1 veya whey
proteini gibi dalli zincirli amino asitlerden zengin protein
takviyeleri olmak iizere yiiksek biyoyararlanima sahip ve
amino asit Oriintiisii zengin kaynaklardan saglanmasi da
Onerilir.
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1.4. Hidrasyonun Saglanmasi

Ultra maraton antrenmanlarinda sporcular uzun siiren eg-
zersizlerde ter kaybina bagl olarak yasanabilecek dehid-
rasyon riski ile kars1 karsiyadir (34). Dehidrasyona bagh
olarak kan plazma hacminde azalma, kalp atim hizinda ar-
tis, termoregiilasyonda bozulma, elektrolit dengesizlikleri,
kalp fonksiyonlarinda bozulma ve bobrekten sivi transfe-
rinde yavaslama gibi sporcularin sagligini ve performansini
etkileyebilecek sorunlar gelisebilir (35). Bu dehidrasyonun
antrenmandan antrenmana birikimini 6nlemek ve genel
saglig1 korumak icin hem giinliik hem de egzersiz icin farklh
hidrasyon stratejileri gelistirilmistir.

Bireysel planlama sirasinda hidrasyon durumunun tahmin
edilmesinde idrar spesifik gravite, plazma osmalalitesi, id-
rar rengi, biyoimpedans analizi gibi ¢esitli 6l¢ciim yontemle-
ri kullanilmaktadir (36). Idrar renk skalasi, kosucularda
hidrasyon durumunu tahmin etmenin en yaygin yoludur
(37). Viicut agirhigi 6lciimii de siv1 dengesinin saglanmasin-
da basit ve etkili bir yontemdir. Sivi dengesinin saglanmasi
icin antrenman seanslarindan sonra kaybedilen her bir ki-
logram viicut agirligi icin 1,5 L siv1 tiiketilmesi 6nerilmekte-
dir (38). Viicut agirlig1 6lciimii, susuzluk algis1 ve idrar ren-
gi Olclimlerinin birlikte degerlendirilmesi, hidrasyonu plan-
lamaya yardimci olabilir. Giinliik o,5 ila 1,0 kg'dan daha
fazla viicut agirligi kaybi, koyu renkli idrar (elma suyu veya
daha koyu renk) ve fark edilir susuzluk hissi belirtilerinden
2 veya daha fazlasinin mevcut olmast durumunda, sporcu-
nun 24 saatlik siv1 ve elektrolit alimina ekstra dikkat edil-
mesi Onerilir (39). Bu yontemleri kullanarak hidrasyon du-
rumunun monitorize edilmesi, sporcunun egzersize hidra-
te baslamasi icin kritik 6neme sahiptir. Diger yandan spor-
cular, siv1 kaybini 6nlemek isterken gereginden fazla sivi da
alabilmektedirler. Fazla sivi alimi hiponatremi ile iliskili ol-
dugundan tehlikeli sonuclar dogurabilmektedir. Bu neden-
le sivi aliminin, spor icecegi (%6-8 CHO iceren) gibi elektro-
litli sivilardan saglanmasi gerektigi bildirilmistir (34, 38).

2. Yaris Giinii Beslenme Stratejileri
2.1. Yaris Sirasi Enerji Alimi

Ultra maratonun gereksinimleri diisiiniildiigiinde, yarns si-
rasinda enerji ihtiyacinin tiimiinii karsilamak gercekci bir
hedef degildir. Ornegin; 50 kg viicut agirhigindaki bir spor-
cu 10 saatte tamamlanan 8o km’lik bir yaris sirasinda yak-
lasik 3460 kkal’ye ihtiya¢ duymaktadir. Diger taraftan, 70
kg viicut agirhigindaki bir sporcunun ise 161 km’lik 25 saat-
lik bir yarista 9891 kkal enerji ihtiyaci olabilir (2). Bu enerji
ihtiyacini yaris sirasinda karsilamak miimkiin olmasa da,
yaris Oncesi ve sonrasi beslenme ile enerji acig1 en aza indi-
rilebilir ve yarig sirasinda kolay sindirilebilir besinlerle (2.5.
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Yaris Sirasinda Besin Secimi boliimiinde ayrintili olarak
aciklanmistir) enerji ihtiyaci karsilanabilir.

Ancak ultra maraton yarislar sirasinda teknik ve cevresel
ozellikler, gastroinstestinal semptomlar ve yaralanmalar
sporcularda yetersiz enerji alimi riskini artirmaktadir. Ozel-
likle yarisin siddetine bagl olarak mide bulantisi, karin ag-
ris1, siskinlik, ishal ve kusma gibi gastrointestinal semp-
tomlar kosucularda besin alimini zorlastirmaktadir (40).
Yaris sirasinda enerji gereksiniminin karsilanmasinin giic-
liigiiniin yani sira sporcunun tasiyabilecegi besin miktari-
nin sinirli olmasi, yaris organizasyonlarinin sundugu gida-
larin cesitliliginin yetersiz olmasi gibi giicliikler de bulun-
maktadir (1).

Ote yandan, ultra maraton yarnslarinin daha kisa siireli-
yliksek siddetli yarislara kiyasla daha hizli gastrik bosalma-
ya izin vermesi (41), kosucularin daha fazla enerji alimina
ve bireysel tolerasyon diizeylerine gore yiiksek enerjili yiye-
cekleri tiiketebilmelerine olanak saglamaktadir (42). Bu
kapsamda ISSN; enerji aciginin tolere edilebilirliginin yiik-
sek oldugu 8o km’ye kadar olan kosu mesafelerinde ~150-
300 kkal/saat, enerji agiginin tolere edilebilirliginin diisiik
oldugu daha uzun kosu mesafelerinde ise ~200-400
kkal/saat enerji alimini 6nermektedir (2).

Pratikteki uygulamalar incelendiginde; ispanya’daki Ultra
Mallorca Serra de Tramuntana ultra maratonunda {i¢ yaris
mesafesinden (44 km maraton, 67 km trail, 112 km ultra) bi-
rinde yarisan toplam 213 kosucunun enerji alimini deger-
lendiren bir calisma, mesafe fark etmeksizin ortalama ener-
ji aliminin 183 kkal/saat oldugunu bildirmistir (43). Ancak
yaris mesafesi daha uzun oldugunda (161 km) <200
kkal/saat enerji aliminin yarisin tamamlanamamasina ne-
den oldugu (44), nitekim daha uzun mesafede ortalama
enerji aliminin (333 + 105 kkal/saat) Onerildigi sekilde artis
gosterdigi bulunmustur (43). Cok asamali yarislarda da
yliksek enerjili-diisiik hacimli bir beslenme plani olusturu-
lurken dogru besin secimleriyle vyaklasik 4000-5000
kkal/giin enerjinin 1,1 kg gida ile karsilanabilmesinin miim-
kiin oldugu bulunmustur (1). Ornegin 4254 km’den olusan
¢cok agamali bir yaris sirasinda ultra dayaniklilik kosucula-
rinin giinliik 5545 kkal enerji alabildigi (45) saptanmustir.

2.2. Karbonhidrat Alimi

Ultra maraton yarisi sirasinda makrobesin 6gelerinin katki-
s1; yaris Oncesi enerji durumuna, egzersizin siddetine, siire-
sine ve bireysel ihtiyaclarin yani sira yaris dncesi ve sira-
sinda izlenen beslenme stratejisine de baghdir (10, 17, 46).
Ozellikle karbonhidratlarin, insan viicudundaki depolari
siirli oldugundan egzersiz sirasinda aliminin performansi
olumlu etkiledigi bilinmektedir.
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2.2.1.Yaris Sirasi Karbonhidrat Alimi

Dort saatin iistiinde yapilan egzersizlerde saatte 9o g kar-
bonhidrat alimi (2:1 oraninda glikoz:fruktoz) 6nerilmekte-
dir (12). Ancak saatte 90 g karbonhidrat alim Gnerisi pratik-
te her zaman uygulanamamaktadir. Literatiirdeki ¢alisma-
lar da ultra maraton kosucularinin yaris sirasinda saatte
ortalama sadece 20-40 g karbonhidrat aldigini destekle-
mektedir. Ornegin Costa ve arkadaslar (47) 24 saatlik bir
ultra maraton sirasinda sporcularin ortalama 37 g/saat kar-
bonhidrat aldigim ortaya koymustur. Ispanya'daki Ultra
Mallorca Serra de Tramuntana ve Isvicre'deki bir dag ultra
maratonunun cesitli mesafelerinde, kosucularin %s50'den
fazlasinin 30 g/saat karbonhidrattan daha fazlasim tiikete-
medigi bildirilmistir (43, 48). Daha hizli/elit kosucularin
daha yavas/amator kosuculara kiyasla saat basina daha
fazla karbonhidrat tiikettigi (49), 6rnegin uzun mesafede
(161 km) amator kosucularin karbonhidrat tiiketimi ~30
g/saat iken daha tist diizey kosucularin 44 + 33 g/saat kar-
bonhidrat aldig1 goriilmektedir (44). Bu baglamda, ISSN ta-
rafindan ultra maraton kosucular icin hazirlanan beslen-
me rehberinde de daha gercekci bir hedef olarak yaris sira-
sinda 30-50 g/saat karbonhidrat alinmasi Onerilmektedir
(2). Ayrica yiiksek oranlarda karbonhidrat alimmin yaris
performansi icin faydali olmasina ragmen, gastrointestinal
semptomlar siddetlendirebileceginden kullanilan karbon-
hidrat kaynaklarinin ¢oklu tasiabilir karbonhidrat (glikoz
+ fruktoz vb.) icerigine sahip olmasi 6nerilmekte, bu sayede
bagirsak emilimi ve karbonhidrat oksidasyonu artirilabil-
mektedir (50, 51).

Sporcularin kendi besinlerini tasimakla sorumlu oldugu ya-
rislar da yiiksek miktarda karbonhidrat alimini zorlastir-
maktadir. Bu durumlar uygulanabilir hedefler konulmasini
gerektirir. Ornegin Mccubbin ve arkadaslarinin calismasin-
da (52) cok asamali bir yaris olan Maraton Des Sables yari-
sina katilan sporcular icin yaris giinleri 6 g/kg/giin karbon-
hidrat alim1 hedeflenmis ve gerceklestirilebilmistir. Sporcu-
larin uzun siiren yarislarda tath tadindan sikildiklar icin
yagh gidalara egiliminin arttig1 ve karbonhidrat aliminda
zorlandiklar ifade edilmistir (52). Nitekim 24 saatlik bir ya-
rista dayaniklilik sporcularinin yarisin son 6 saatinde, ilk 6
saatine kiyasla daha az karbonhidrat alabildigi saptanmis
ve gastrointestinal semptomlarin yaganmasi ve programda
planlanan yiyeceklere istegin azalmasi nedeniyle yaris sira-
sinda karbonhidrat aliminda zorluk yasandigi belirtilmistir

(53).
2.2.2. Yans Oncesi Karbonhidrat Yiikleme

Uzun siiren yarislar siras1 karbonhidrat alimindaki zorluk-
lar gbz Oniine alindiginda, dayaniklilik sporlarinda Oneri-
len yaris Oncesi yiliksek karbonhidrat alimi ultra maraton
yarislart icin daha da onem kazanmaktadir. Kas glikojen
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mevcudiyetini saglamak icin karbonhidrat yiikleme 6nemli
bir beslenme stratejisidir. Dayaniklilik sporlarinda, 9o daki-
kadan uzun siiren yarislardan énce karbonhidrat yiikleme-
si yapilarak sporcularin kas glikojen depolarinin en {ist dii-
zeye cikarilmasi hedeflenmektedir (54, 55). Karbonhidrat
yliklemesi icin yaristan ©Onceki 36-48 saat icinde 8-12
g/kg/giin karbonhidrat alimi onerilir (12, 54, 55). Literatiir
incelendiginde, 24 saatlik yaris oncesi sporcularin 11,6
g/kg/giin karbonhidrat tiiketerek yiiksek karbonhidrat ali-
mini saglayabildigi gozlenmektedir (47). Ayrica, yaristan
onceki son 1-4 saat icinde 1-4 g/kg karbonhidrat alimi da
glikojen depolarinin yenilenmesi icin 6nemlidir (12, 54, 55).
Karbonhidrat yiikleme stratejisinin uzun mesafe perfor-
mansi gelistirdigi bildirilmistir (56).

Sporcunun yaris oncesi giinlerde ve yaris sirasinda karbon-
hidrat 6nerilerini (yaristan 36-48 saat 6nce 8-12 g/kg/giin,
son 1-4 saat icinde 1-4 g/kg ve yaris sirasinda 30-50 g
CHO/saat) karsilayabilmesine yardimci, besin alimi toleras-
yonunu gelistirici stratejiler mevcuttur. Bu 6nerilerden ba-
girsak antrenmani 6n plana ¢ikmaktadir (1.2.3. Antrenmana
Adaptasyon icin Karbonhidrat Alim Stratejileri boliimiinde
bahsedilmistir).

2.3. Yaris Sirasinda Yag Alim

Ultra maratonlarda karbonhidratlar 6nemli bir rol oynasa
da, nispeten daha diisiik kosu hizi ve daha uzun siireler ne-
deniyle ultra maraton yarislarinda maraton yarislarina ki-
yasla daha diisiik karbonhidrat oksidasyonu gerceklestigi
ve yag oksidasyon hizinin daha yiiksek oldugu bilinmekte-
dir (2). Sporcunun antrenmanlilik diizeyi arttikca, yag oksi-
dasyonu da gelismektedir (57). Bu nedenle, 6zellikle mesa-
fe arttikca, yaris sirasi eksojen yag alimi da basar icin kri-
tik olabilmektedir. Ornegin; 161 km yarsinda, yarsi ta-
mamlayabilenler (98,1 + 53,0 g) tamamlayamayanlara (19,4
+ 21,1 g) kiyasla yaklasik 5 kat daha fazla yag tiiketmislerdir
(44). Ozellikle sporcunun besinlerini kendi tasidig1 yarslar-
da, diisiik hacimli besin seciminde yiiksek enerji saglamasi
acisindan yag tiiketimi avantajli olabilmektedir. Ayrica, yag
icerigi fazla olan yiyeceklerin sodyum iceriginin de fazla

Tablo 1. Ultra maraton sirasinda tuketilebilecek besin érnekleri (2).
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olusu kosucunun hiponatremi riskinin azaltilmasinda da
yardimcidir. Ek olarak, cok asamali yarislarda ultra mara-
ton kosucular icin daha yiiksek yag alimi, yaris gilinleri
arasindaki toparlanma periyodunda yeterli kalori saglamak
icin de faydali olabilir. Bu baglamda 6zellikle yaris mesafe-
si arttikca eksojen yagdan elde edilen enerji basarili bir per-
formans icin kritik olabileceginden, ultra maratonda 1.1-
17.7 g/saat yag alimi (kat1 veya sivi) 6nerilebilmektedir (2).

2.4. Yaris Sirasinda Protein Alimi

Ultra maraton yarislarn sirasinda protein alimi, hem prote-
inlerin enerji metabolizmasinda ikincil rol oynamasi hem
de kontrol noktalarinda protein iceren besinlerin yetersizli-
gi nedeniyle geri planda kalmaktadir (2). Aslinda proteinle-
rin dayaniklilik egzersizleri sirasinda kullanilan toplam
enerjinin yaklasik %10'unu sagladigi bilinmektedir (58).
Ozellikle uzun siiren dayaniklilik egzersizlerinin neden ol-
dugu protein yikimi (59) ve kas hasari g6z 6niinde bulundu-
ruldugunda, ultra maraton sirasinda protein alim1 kas ha-
sarini azaltabilir ve enerji metabolizmasini pozitif etkileye-
bilir (2). Ornegin, 161 km yarisinda yarisi tamamlayabilen-
ler (131.2 + 79.0 g) tamamlayamayanlara (43.0 + 56.7 g) ki-
yasla daha fazla protein tiiketmislerdir (44). Bu baglamda
ISSN tarafindan ultra maraton kosuculari icin, 6zellikle me-
safe arttikca, her 3 saatte bir 20-30 g ya da saatte 5-10 g pro-
tein aliminin saglanmasi 6nerilmektedir (2). Bu Onerileri
karsilayabilmek icin ultra maraton kosucular1 proteinden
zengin besinleri yaris cantalarinda tasiyabilir ya da whey
proteini veya amino asit takviyelerinden yararlanabilirler.

2.5. Yaris Sirasinda Besin Secimi

Yaris sirasinda tat duyusunda azalma, sicak havalarda jel
ve spor iceceklerinin tatli tadindan rahatsiz olma, istah
kayb1 ve organizasyon nedeniyle besine ulasamama gibi
problemler yasanabilmektedir. Bu nedenle, kosucuya yaris
sirasinda yaninda tasiyabilecegi ve kontrol noktalarindan
tiiketebilecegi cesitli besinler sunmak 6nemlidir (Tablo 1)

(2).

Besin/Besin Ogesi

Enerji (kkal)

Spor icecegi (500 ml) 120-180
Spor jeli (50 g) 80-160
Enerji bar (55 g) 180
Protein bar (64 g) 238
Yulaf bar (30 g) 140
Hurma (30 g) 89
Muz (150 g) 135
Haslanmis patates (100 g) 173
Fistik ezmeli sandvic 342
Balli/recelli sandvic 218
Tuzlu kuruyemis (50 g) 296
Yesil zeytin (50 g, 15 adet) 75
Et cubugu (225 g) 113

CHO: Karbonhidrat; Na: Sodyum; g: gram.
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CHO (g) Protein (g) Yag (g) Na (mg)
30-45 o 0 505
20-40 0 0 0-50

36 2 2 100
23 20 1 300
18 3 7 0
20 1 0 0
30 2 0 10
26 3 6 10
38 12 17 568
46 7 1 475
9 11 23 200
3 0 6 285
o] 5 10 900
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sunun 50 km (7,5 saat) veya 8o km (11 saat) yarigindan 2
saat 6nce 2 g/kg karbonhidrat almasi ve 20 g protein tiiket-
mesi Onerilebilir (Tablo 2.a.) Yaris sirasinda ise yaklasik 50
g/sa karbonhidrat alimi1 planlanabilir ve ayrica saatte 5 g
protein alimi da saglanabilir (Tablo 2.b).

Yaris giinii sabahi ve yaris sirasindaki beslenme bireysel
olarak (tolerans, alerji ve hassasiyete gore) planlanmasi ge-
rekmekle bhirlikte beslenme planinin yaristan énce antren-
manlar sirasinda test edilmesi 6nemlidir. Bu bilgilerden
yola ¢ikarak 6rnegin 50 kg bir kadin ultra maraton kosucu-

o2 phpl.bplgl

—

Yarigtan 2 saat once

Table 2. VUcut agirligi 50 kg olan kadin sporcu igin ultra maraton yarisi sabahi ve sirasinda beslenme planlamasi 6rnegi.
Zaman/Mesafe 50 km 80 km
- 2 haslanmis yumurta
+ 30 gram az yagli kasar ve 2 dilim ekmek (60 g) ile hazirlanmis tost
1 yemek kasig fistik ezmesi
+ 1 yemek kasigi bal
+ 2 dilim ekmek (60 g)

+ 1 blyUk boy muz

a) Yaristan 2 Saat Once

b) Yaris sirasi

1sa 500 ml spor icecegdi 1sa 500 ml spor icecegi
1sa 40 dk 1 spor jeli 1sa 40 dk 1 spor jeli
2sa20dk 1 spor jeli 2sa20dk 1 protein bar
3sa 1 protein bar 3sa 1 spor jeli

o 50 g kasar peyniri
3sa4o0dk 1 spor jeli 3sa 40 dk > dilim ekmek
1 blyuk boy muz
15 g tuzlu kuruyemis

5sa 1 spor jeli 5sa 1 spor jeli
1 blyuk boy muz

4 sa 20 dk 4 sa 20 dk 1 spor jeli

5sa 30 dk 1 spor jeli 5sa 40 dk LS

6 sa 1 protein bar 6 sa 20 dk 1 spor jeli

6 sa 30 dk 1 spor jeli 7 sa 1 protein bar
7 sa 1 spor jeli 7 sa 40 dk 1 spor jeli
8 sa 20 dk 1 spor jeli

9sa 1 protein bar
9sa30dk 1 spor jeli
10 sa 1 spor jeli
10 sa 30 dk 1 spor jeli

Spor jeli 40 g karbonhidrat igerir.

2.6. Yaris Sirasinda Sivi ve Elektrolit Alim

Yans sirasinda besin Ogelerinin yani sira yeterli sivi ve  performansi olumsuz etkiledigi bilindiginden (38, 61) ultra
elektrolit alim1 da yaris performasinin siirdiiriilmesinde kri-  maraton gibi uzun siiren egzersizlerde hidrasyonun deger-
tik 6neme sahiptir. Yaris sirasinda besin alimi gibi sivi ali-  lendirilmesi ve bireysel stratejiler gelistirilmesi elzemdir.

minda da yasanan giicliikler sebebiyle dehidrasyon ultra
maratonlar sirasinda yasanan baslica problemlerdendir.
Tek asamali ultra maraton yarislarinda viicut agirliginin
%@6’sina kadar (60) ve cok asamali ultra maraton yarislarin-
da %ps,5’ine kadar egzersize bagh viicut agirligi kaybi (6)
kaydedilmistir. Viicut agirliginin %2’sinden fazla kayiplarin

Amerikan Spor Hekimligi Dernegi (American College of
Sports Medicine, ACSM)’ne gore 1 saati gecen egzersizlerde
600-1200 ml/saat sivi ve 0,5-0,7 g/L sodyum tiiketilmesi
Onerilmektedir (38). Ancak, ultra maraton yarislari sirasin-
da onerilen bu sivi miktarlarini karsilamak oldukca gii¢
olabilmektedir. Ultra maraton yarislarinda sivi tiiketimi 3,3
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ila 11,1 L gibi oldukca genis bir aralikta degismektedir. Or-
negin; sporcularin 100 km mesafede ortalama ~500 ml/saat
(62), cok asamali1 225 km ultra maraton yarisi sirasinda ise
732 + 183 ml/saat (6) siv1 tiiketebildigi belirlenmistir. Yirmi
dort saatlik bir ultra maraton yarisinda ise sivi alimi sadece
378 + 164 ml/saat olmasina ragmen yaris Gncesi-sonrasi
plazma osmolaritelerinin degismedigi goriilmiistiir (47). Bu
durum ultra maratonun egzersiz siddetinin daha diisiik ol-
masina bagli olarak terleme oraninin da daha diisiik olma-
sindan kaynaklanabilir. Bu nedenle ultra maraton yarislari
sirasinda hidrasyonun saglanmasi icin 450-750 ml/saat ya
da her 20 dakikada bir 150-250 ml s1v1 alimi 6nerilmekle bir-
likte cevresel kosullara, yaris siiresine, kosu hizina, viicut
kiitlesine, siv1 tolerans diizeyine ve bagirsak antrenmani ile
degisen toleransina gore bireysel hidrasyon stratejisi uygu-
lanmalidir (2).

Arastirmalar basarili kosucularin genelde sivi alim 6nerile-
rini karsilama egiliminde oldugunu gosterse de fazla su tii-
ketimi de plazma sodyumunun seyrelmesine ve beraberin-
de hiponatremi gibi ciddi saglik sorunlarina yol acabilmek-
tedir (63). Sicak havada gerceklestirilen cok asamali ultra
maraton sirasinda yarisanlarin %¢2'sinde yarisma siiresin-
ce hiponatremiye isaret eden plazma sodyum konsantras-
yonlan goriilmiistiir (6). Ozellikle dehidrasyon genellikle
hizli kosucularda gerceklesirken (60), yavas kosucularda
fazla siv1 alim1 ve yetersiz sodyum alimina bagli hiponatre-
mi riski daha yiiksektir (64, 65). Diisiik viicut agirhigindaki
kadin ve yavas sporcularda, sicak ve ekstrem soguk hava
kosullarinda hiponatremi riski artabilmektedir (65). Hipo-
natremi, fazla sivi alimina bagl gelisebilecegi gibi, yetersiz
sodyum alimindan da kaynaklanabilir (66). Yapilan bir ¢a-
lismada 161 km ultra maraton sirasinda hiponatremi yasa-
yanlarin %23,8’i fazla hidrate, %40,6’s1 Ohidrate iken
%35,6’sm1in dehidrate oldugunun bildirilmesi buna 6rnek-
tir (60). Bu kapsamda ultra maraton kosucularinin 450-750
ml/saat veya her 20 dakikada bir 150-250 ml siv1 tiiketmele-
ri, tiiketilen sivinin 500-700 mg/L sodyum icermesi ve 6zel-
likle sicak havalarda saatte 300-600 mg sodyum (1000-
2000 mg tuz) almalar dnerilmektedir (2). Bu 6nerileri karsi-
lamak icin gidalar tek basina yetersiz kaldigindan eferve-
san elektrolit tabletleri veya tuz haplar tercih edilmelidir.

3. Yaris Oncesi ve Yars Giinii Ergojenik Destek
Kullanim

Ultra maraton sporcularinin performansinin gelistirilme-
sinde beslenme Onerilerine ek olarak ergojenik destek one-
rileri de sunulabilmektedir.

Kafein, uzun siiren ultra maraton yarislarinda yararlanila-
bilen popiiler bir ergojenik destektir. Kafein, merkezi sinir
sistemi iizerindeki uyarici etkileri sayesinde bilissel perfor-
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mans! ve konsantrasyonu iyilestirerek 6zellikle dikkat ge-
rektiren engebeli yarislarda ya da uyanik kalmayi gerekti-
ren cok uzun siireli yarislarda sporcunun performansinin
korunmasinda 6nemli rol alabilir (67, 68). Kas ici kalsiyum
salimini uyararak kas kasilma fonksiyonunda artis sagla-
mas1 da kafeinin performansi iyilestirmesindeki bir diger
etkisidir. Kafeinin, egzersiz oncesi tek seferde alinacak ise
3-6 mg/kg (68, 69), yaris sirasinda tercih edilecek ise 1-2
mg/kg olacak sekilde daha diisiik dozlarda alinmasi tavsiye
edilmektedir (69). Kafeinin 50 mg/saat’lik tekrarli dozlarda
alinmasi tolere edilebilir goriilmekle birlikte, yan etkileri
(GIS vb.) diisiiniildiigiinde bireysel dozlara dikkat edilmeli-
dir (2).

Antioksidan suplementler, 6zellikle de C vitamini, bagisik-
lik {izerindeki rolii sayesinde immiin sistemin baskilandig1
ultra maraton yaris ve hazirlik dénemlerinde sporcular ta-
rafindan siklikla tercih edilmektedir (70, 71). Ancak sporcu-
larda immiin sistemi gelistirse de yapilan calismalarda per-
formansa ekstra etkisi bulunmadig: bildirilmistir (70). Hat-
ta antioksidanlarin takviye olarak giinliik aliminin antren-
mana bagli fizyolojik adaptasyonu baskilayabilecegi de dii-
stintilmektedir (72).

Magnezyum, egzersiz sirasinda ter kaybi ve hiicresel meta-
bolizmanin serum magnezyum seviyelerinde diisiise yol ac-
t181 hipoteziyle ultra maraton kosuculari arasinda siklikla
kullanilan bir takviyedir (73). Ancak ter yoluyla kaybedilen
magnezyum sanilanin aksine cok az miktardadir (74). Ultra
maratoncularin magnezyum seviyeleri, 161 km’ye kadar de-
gisen mesafelerdeki yarislari tamamladiktan sonra bile nor-
mal aralikta kalmaktadir (75). Yirmi giinliik, 500 km'lik bir
yol yanisinda dahi yaristan 70 saat sonra dinlenim duru-
mundaki magnezyum seviyelerinin degismegi gdzlemlen-
mistir (76). Diyetlerinde yeterli magnezyum alan sporcular
icin de magnezyum takviyesinin performansi, kas hasari
direncini veya toparlanmayi artirmadigi kanitlanmastir (77).
Bu nedenle, magnezyum eksikligi olmayan sporcular, nor-
mal diyet alimlarinin 6tesinde ek magnezyum takviyesine
ihtiyac duymayabilir.

Keton takviyeleri, ultra maraton gibi yag oksidasyonunun
temel rol oynadig1 branslarda etkisi incelenen bir diger er-
gojenik destektir. Yiiksek yagli beslenmenin, yiiksek kar-
bonhidratli beslenmeyle kiyaslandiginda uzun siireli daya-
niklilik performansinda olumlu bir etkisi goriilmese de, ke-
ton kullaniminin karbonhidrat ya da enerji alimini sinirla-
madan subsrat kullaniminm1 olumlu etkileyebilecegi diisii-
niilmektedir (78). Diger yandan keton takviyelerinin uzun
siireli egzersiz performansina etkisi heniiz incelenmemis
olup, O6nerilmeden 6nce ultra maraton performansina etki-
sinin arastirildig1 calismalara ihtiyac vardir.
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SONUC

Ultra maraton, amator ve elit sporcular tarafindan son yil-
larda popiilerlik kazanan, siiresi ve farkli cevresel kosullar1
nedeniyle fizyolojisine uygun beslenme stratejilerinin gelis-
tirilmesi gereken bir spordur. Literatiir 6zetlendiginde (Se-
kil 1.), bu sporcular icin yarisa hazirlik doneminde giinliik

40-70 kkal/kg/giin enerji, 5-8 g/kg/giin karbonhidrat, 1,65
g/kgin altinda kalmayan 2,1 g/kg/giin’e kadar artirilabilen
protein alimi1 6nerilebilmektedir.

Enerji Karbonhidrat Protein S Sodyum Kafein
Yariga = —
Hazirhk 40-70 58 1,65-21 1.5 mi/kkal - /
(Antrenman)  kkal/kg/giin g/kg/giin g/kg/glin ! H
Donemi
Yarig )
Oncesi 8-12
(Son 48 m . g/kg/giin ~ bl
saat) '
’ 400-600 ml -
- 2g/kg 3 mag/kg
Yansg Sabahi - i (5-10 mi/kg) A
- ‘.J" 2 saat Gnce - 9.4 saatl Bnoe 1 saat énce
"2
150-300
T ya da 30-50 510 450-750 500-700 1-2
e 200-400 g/saat g/saat ml/saat mg/L mg/kg
kkal/saat

Sekil 1. Ultra maratoncularda antrenman ve yaris donemi temel beslenme stratejileri ozeti

Antrenman oncesi karbonhidrat alimi 6nerilmekle birlikte,
karbonhidrat periyotlama stratejilerinin de antrenmana
adaptasyona katkisi oldugu belirtilmektedir. Antrenmanlar
sonrasi optimal toparlanma icin 0,8 g/kg karbonhidrat ali-
minin 0,3-0,4 g/kg protein alimi ile desteklenmesi vurgu-
lanmaktadir. Yaris sirasinda beslenme ise ultra maratonla-
rin temel zorluklarindan biri oldugundan, iyi bir planlama-
ya dikkat cekilmekte ve ultra maraton kosucular i¢in 8o
km’ye kadar olan yarislarda 150-300 kkal/saat enerji alimi,
daha uzun yarislarda ise 200-400 kkal/saat enerji alimi
Onerilirken, 30-50 g/saat karbonhidrat alinmasi gerekliligi
vurgulanmaktadir. Uzun siiren ultra maraton yariglarinda
yag aliminin da etkili olabilecegi belirtilmekle birlikte 5-10
g/saat protein alimi da tavsiye edilmektedir. Ultra maraton-
larda bir diger temel nokta olan hidrasyon icin ise oneriler
450-750 ml/saat ya da her 20 dakikada bir 150-250 ml sivi
alimi ve tiiketilen sivinin 500-700 mg/L sodyum icermesi ya
da ozellikle sicak havalarda saatte 300-600 mg sodyum
(1000-2000 mg tuz) alinmasi yoniindedir. Beslenme Gneri-
lerine ek olarak, ultra maraton kosucularinda kafeinin ya-
r1s 6ncesi 3-6 mg/kg ya da yaris sirasinda tercih edilecek ise
belirli araliklarla 1-2 mg/kg olarak alinmasinin performan-
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sin korunmasina yardimci olabilecegi belirtilmistir. Tiim bu
Oneriler, ultra maraton sporunun fizyolojisine gore adapte
edilen genel spor beslenmesi Onerileri olmakla birlikte, ya-
risa (mesafe, siire ve cevresel kosullara gore) ve bireye 6zgii
(ihtiyaclara ve toleransa gore) beslenme stratejilerinin ge-
listirilmesi gerektigi unutulmamalidir.

Ayrica, bu ultra maraton beslenme stratejilerini optimize
etmek; spor diyetisyenleri ile spor bilimciler, antrenérler,
doktorlar ve saglik calisanlarinin disiplinerarasi bir isbirli-
gini gerektirir. Spor bilimciler, ultra maratonlarin fizyolojik
gereksinimleri konusunda perspektif sunar ve sporcularin
performansini ve toparlanmasi destekleyen beslenme stra-
tejilerini gelistirmeye yardimci olur. Antrenérler, antren-
man ve yaris stratejilerine dair bilgileriyle, beslenme plani
ile antrenman programinin uyumlu olmasina katki saglar.
Doktorlar ve saglik profesyonelleri ile ishirligi de, sporcula-
rin saglik durumunu izlemek ve ihtiya¢ halinde zamaninda
miidahalede bulunmak agisindan énemlidir. Bu disiplinle-
rarasi ishirligi, ultra maratoncular icin beslenme stratejile-
rinin gelistirmesinde etkili bir yaklasimdr.



