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 Objective: The purpose of this study was to investigate the effect of sodium 
bicarbonate on blood lactate levels and anaerobic among university of Quchan 

basketball players. For this study twenty basketball players with an average age of 20.5 

years with an average height of 183 centimeters and 78 kilograms weight randomly 
divided into two experimental groups [n = 10] and controls [n =10] groups. Results: 

Application of sodium bicarbonate in rate of 25 mg per kg of body weight and the 

amount of placebo [starch] was approximately the same size and then After a 5 minute 
warm-up and before the second Test after taking breathing. Then adopted to determine 

blood lactate test and post-test blood was 10 mg. The Kolmogorov Smirnov test used to 

determine the normalized data and analysis of data, independent t-test with a 
significance level [P =0.05] was used. The results showed that the use of sodium 

bicarbonate caused a significant increase in aerobic power were basketball players [P 

=0.029]. However, no significant changes in blood lactate levels [P =0.196]. 
Conclusion: According to the research results can be concluded the use of sodium 

bicarbonate to increase anaerobic power's effects but has no significant effect on the 

reduction of blood lactate accumulation. 
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INTRODUCTION 

 

 Today, using a variety of sports, including the application of scientific principles of nutrition and dietary 

supplements, including essential for modern sport is. Therefore, most professional athletes in various sports 

disciplines to maximize their performance, these materials are used. [1] 

 Basketball is a game where the player must have collected some of the excitement of speed and mobility are 

important. Attributes such as physical fitness, punctuality, cooperation, forgiveness, speed and accuracy, as well 

as innovations and techniques that will develop your athletes to play the game fun and joy it is enjoyable. Due to 

the nature of the game and the pressure during the race, the dominant anaerobic energy system. In a match 

where the players need to be replaced for the rest of the comments until Using supplements that can be harmful 

to blood lactate level that is effective indices lower fatigue Or to help the athlete to return to its original state as 

soon as possible. [3, 2] 

 Food supplements or ergogenic substances called that usually with the goal of improving performance or 

lack of certain nutrients can be prescribed by a doctor or specialist in sports nutrition. 

 In general, there is not enough scientific evidence in favor of the drug and most people expect to see 

changes in them are unusual. This drug is usually prescribed amounts over the daily athlete and they are 

prescribed for the purpose of boosting the performance of athletes through drug like them. Although the number 

of studies on ergogenic supplements material is fairly high, but some studies have suffered from flaws. 

 Sodium bicarbonate is a strong buffered lactic acid, such as complement [NaHco] that its use among 

athletes, particularly in the fields on-acid - the pressure is In order to maintain muscle contraction and delaying 

fatigue is common [4,5]. Its main function to neutralize the hydrogen ions to form water and carbon dioxide and 

restore the intracellular environment to a certain PH is about 7.3 And thus increase the packing capacity of the 

blood [6], But the effects on anaerobic performance and blood lactate definite PH is unknown [7,8,9]. Studies 

have shown that the activities that take less than 30 seconds, as well as strength training, functional usefulness 

of sodium bicarbonate caused a response is not But in practice more than 30 seconds in duration or short 



716                                                    Seyed Mohammad Razavi Omrani, 2014 

Advances in Environmental Biology, 8(17) September 2014, Pages: 715-718 

activities that are repetitive, the effectiveness of this supplement increases [10, 11] In some studies, an increase 

in anaerobic power and run time are reported after supplementation with sodium bicarbonate [18,17,16,15,12,9]. 

However, in some studies no positive effect on these parameters have been reported [20,19]. 

 The effects of sodium bicarbonate on blood lactate response, studies have shown After taking the 

supplements at the same time improving performance, the blood lactate concentration after a period of activity 

has increased significantly in severe PH [21,18,16,15]. Studies suggest that the consumption of human blood 

and muscle in acidosis and alkalosis sodium bicarbonate when blood returns to normal blood PH acts as a 

tampon In contrast, some studies no change following the consumption bicarbonate are not reported [23,15,11] 

In most studies, the use of sodium bicarbonate, followed by a repetition of the test have been investigated 

[26,25,24]. 

 According to the above description, the use of sodium bicarbonate to produce lactic acid in the blood can 

increase the packing process and thereby delay fatigue [8], it was expected that basketball could function better 

with supplements, especially in the last game of the show. Therefore, since no legal supplements and is widely 

popular among athletes [8, 2] Due to the country and very little research has examined the effect of smoking on 

athletic performance have Hence, this study seeks to answer the question of the use of sodium bicarbonate 

followed by two first-place and anaerobic blood PH, testing, What impact does basketball student lactate 

response? 

  

Research Methodology:  

 Statistical sample, 20 students of Islamic Azad University basketball Quchan with a mean age of 20.5 years 

and an average weight of 78 kg and a mean height of 183 cm and a history of at least 7 years of training, 

voluntarily, based on interviews and surveys of 40 students were selected basketball. All subjects were at least 3 

years of continuous active membership in teams or clubs Mashhad city with 3 sessions per week, respectively. 2 

hours before the blood sample pretest level, height and weight of the subjects was measured using a studio meter 

and digital scale. 

 To measure peak anaerobic power and fatigue index of 30-second Wingate test on a cycle ergometer, 

Sweden 894Ea model was used. Before the test, the height of the lower extremity during wheelchair subjects 

with knee joint angle of 170 to 175 degrees and the amount of time required to test subjects in proportion to 

body mass index kg of body weight 25 mg set. Subjects began cycling at full speed until they reach the 

maximum speed. The test measures peak anaerobic power, using special software ergometer was calculated. 

 For the measurement of blood lactate subjects 5 min after each Wingate test of fingertip blood samples 

were taken right hand. Device for measuring blood lactate destined 0483 CE German model was used, so that 

the first finger of the right hand tip washing and dry samples were then stained with alcoholic cotton, 

disinfectant and the location of lactate were measured in blood samples . The device has a special kit that 

amount of blood from finger and test the accumulated lactic acid in the blood is shown on the monitor screen. 

 Pet of sodium bicarbonate in one liter and the amount required for the experimental group consumed a 

supplement of 25 mg per kg body weight were prepared. Solution and pure water for the control group received 

the placebo, the pet of one liter was considered That both groups after the first Wingate test it for 40 to 90 

minutes were used. 

 

Statistical Methods: 

 In this study, analyze the data, descriptive statistics for the data set classification, was used to determine 

indices of central tendency. The Kolmogorov Smirnov test for normality of the data and to compare and 

evaluate differences between measured variables and t-tests were used for statistical inference. SPSS version 19 

statistical software for data analysis and Excel 2007 software was used. 

 

RESULTS AND DISCUSSION 

 

 Given the overall goal of the research that the effects of sodium bicarbonate on blood lactate and peak 

anaerobic power and fatigue index between 18 basketball players was 22 years, First, individual characteristics 

and physiological measurement results in the subjects table is presented below. 

 
Table 1: Characteristics of the two groups of control and experiment shows. 

Variables Groups Average Standard deviation 

Height [cm] 
Control 184 2.59 

Experiment 182 2.3 

Weight [kg] 
Control 79.5 3.5 

Experiment 76.5 2.75 

Age [years] 
Control 21 0.38 

Experiment 20 0.33 

BMI [kilograms per meter squared] 
Control 23.45 0.75 

Experiment 23.11 0.59 
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Table 2: Variables measured in the experimental and control groups at pre-test and post-test shows. 

Variables Groups Average pretest 
Standard deviation 

Pretest 
Average Posttest 

Standard deviation 

Posttest 

Peak power [W/ kg] 
Control 8.07 3.74 8.79 2.95 

Experiment 10.54 2.87 11.66 2.56 

Average power [W/ kg] 
Control 7.48 0.58 7.33 0.63 

Experiment 8.30 0.53 7.88 0.4 

Minimum power [W /kg] 
Control 3.94 2.11 4.15 1.99 

Experiment 4.81 0.56 4.36 0.78 
Blood lactate levels [Mmol per 

liter] 

Control 10.1 1.86 12.05 1.25 
Experiment 10.4 1.3 12.65 1.36 

Fatigue index [W/ s] 
Control 6.25 0.52 6.03 0.61 

Experiment 6.23 0.72 5.98 0.69 
 

 Using the data collected and the results of the statistical analysis, the variables measured in the control and 

experimental groups were compared. To adjust and reduce the impact on the results of pre-test and post-test 

measurement or calculation of the difference between pre-test and post-test means and then using independent t-

test was used. The results showed that blood lactate levels between experimental and control group there was no 

significant difference [p = 0.196]. In other words, the blood lactate levels increased in both groups compared to 

the control group or an experimental group that received supplementation, the increase was higher but the 

difference was not significant. 

 
Table 3: Comparison of blood lactate in experimental and control groups at post-test shows. 

Status lactate groups in the post test Average 
Standard deviation 

 
T-statistics df p 

Control 8.79 1.25 
1.35 21 0.196 

Experiment 11.66 1.36 

 

 In this study, the mean peak anaerobic power test and control groups were significantly different. 

According to the data pre-and post-test values are shown in the table below, Peak anaerobic power increased in 

both groups, but the experimental group that received supplementation, the increase was higher than the control 

group and this difference was significant. [P = .029] The mean fatigue index, mean and minimum power of the 

two groups was not significant. 

 
Table 4: Comparison of maximum aerobic power in the experimental and control groups at post-test shows. 

Maximal anaerobic 

conditions in the 
Average Standard deviation T-statistics df p 

test group      

Control 12.05 2.95 
1.02 21 0.029 

Experiment 12.65 2.56 

 

Conclusion: 

 Several studies of sodium bicarbonate supplements that are especially outside the country about the effect 

on athletic performance have been conducted, In this study, the effects of sodium bicarbonate on changes in 

levels of blood lactate and anaerobic power of basketball player evaluation. The results showed that sodium 

bicarbonate does not induce significant changes in blood lactate level basketball player, But it consumes a 

significant effect on maximum aerobic power was a basketball player. These results are consistent with reports 

of studies of possible causes, it is possible that factors such as the amount of supplements, test, test duration and 

other factors include. 

 Sports like basketball are the intermittent nature athlete to win a race at some stage during the competition 

will be entered. In this study, the subjects were measured between each stage variables did not perform 

basketball, But in order to simulate the sport of basketball operations for the periodic and frequent replacement 

is performed, two stage test with 30 second predetermined time interval between them was done. 

 In this context Rtyvl et bicarbonate response rate on the performance of judo athletes, tree mg of sodium 

bicarbonate per kg body weight or placebo for athletes two hours before the test and the training program was 

observed for peak power, mean power and performance in a training program has improved. They argued that 

the maximum short-term exercise training-induced changes in game balance acid and lactic acid production of 

lactic acid, intensity, and duration of training depends on the number of motor units involved in the movement. 

The use of bicarbonate in the blood acidosis, the material acts as a tampon and it will return to normal. And 

thereby causing delay fatigue and improve anaerobic power, especially in the next iteration is tested. [12, 17] 

 Matson chord have suggested that the use of sodium bicarbonate, an alkaline extracellular environment and 

the pH increases, therefore, may be helpful in this case. The development of anaerobic power improves time to 

exhaustion. [17] 
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 On the other hand, Drvdvs and colleagues found that the use of sodium bicarbonate may play imbalanced 

acid prevents and Finally, the pH may drop to less than lead a anaerobic performance Another reason for the 

differences in aerobic power of the subjects in this study can be used to include the amount of sodium 

bicarbonate. [18] These findings are consistent with research results Lavender and win Gaytanvs Hyrakvba et al, 

Matson and Tran, MC et Naftvn the increase in power, and long runtime of anaerobic sodium bicarbonate 

supplementation were reported. [1, 2] 

 The overall results of this study can be said that the use of sodium bicarbonate caused a significant increase 

in anaerobic squared the players. But loss and changes in blood lactate levels in basketball players in two stages 

Wingate test was not significant. Because of the high levels of sporting events, the difference between the 

champion team is very small and low, even a small influence may be able to determine the result of a sporting 

competition. According to the results, it is suggested further research in the field of implementation of 

bicarbonate supplementation in athletes of other teams, Female athletes in similar research conducted in 

different age categories to be studied further to obtain useful information. [15, 16] 
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