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Abstract 

Purpose of the present study was to determine the impact of peak lactate on the selected biomotor 

abilities of 27 National level male Sprinters of 400 meter run with average age of 18.9 years. The data 

were collected from the SAI Schemes and National camp at Sonipat and Patiala on Athletics Synthetic 

Track. The Peak lactate was measured through the Lactate Scout analyzer and all the Biomotor Ability 

tests were conducted with standard tools and methods. Descriptive Statistics and Pearson Product 

Moment Correlation was applied to measure the significant relationship between Peak lactate and 

Biomotor Abilities of 400 meter sprinters. The result of present research revealed significant correlations 

(at 0.05 levels) between Peak Lactate with 30 m flying, 30 m standing, 300 meter, 500 meter and Sit-ups 

for 60 seconds. 

 

Selected Biomotor Abilities 

30 m fly 30 Meter Flying Start 30 m st 30 Meter Standing Start 

60 m 60 Meter Run 300 m 300 Meter Run 

OHBT Over Head Back Throw (4kg shot) 500 m 500 Meter Run 

Sit-ups -60 Secs Sit-Ups for 60 Seconds (numbers)   

Physiological Parameter Sports Performance 

Peak Lactate Lactate Accumulation 400 m 400 meter run 

 

Keywords: biomotor abilities, peak lactate, sprinters 
 

Introduction  

The biomotor abilities plays a decisive role in achieving high performance. If all other aspects 

are equal, the player with better motor abilities will excel in performance. Henceforth, 

"biomotor fitness and competitive performance go hand in hand with athleticism” Superb 

fitness level is a pre-requisite in training for competitive Track and Field. 

Hereunder, the training methods which are most effectively increase the athlete’s alactate 

anaerobic power and the capacity of the lactacid anaerobic energy system will produce the 

fastest times. (Black, 1988) [1]. Sine, the 400m dash is an endurance sprint incorporated the 

speed of sprinters and the endurance of half miler, it is considered to be one of the most 

challenging and taxing competitive events (Hart, 2000) [4]. Hence, the biomotor abilities which 

are highly specific to the nature of 400 meter run has the direct impact on the performance and 

ability to produce energy via anaerobic glycolysis with the accompanying lactate acidosis, 

which is the main determinant of superior ability to run the 400 meter. The expression "lactic 

acid" is commonly used by most of athletes to describe the intense pain felt during exhaustive 

exercise, especially in events like the 400 meters and 800 meters. In high intensity exercise 

muscles produce acid, which appears in the blood in the form of a salt that we call ‘lactate’. 

The level of lactate in the blood depends upon the duration and intensity of run. So, the 

biomotor abilities which most suited to produce the athlete's alactate anaerobic power and the 

capacity of the lactacid anaerobic energy system should be incorporate in training to achieve 

top performance. However, in this study the efforts have been made to analyze the impact of 

lactate on selected biomotor abilities which are associated with 400 meter run. 
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Objective 

To find out the significant relationship between accumulation 

of peak Lactate and Biomotor variables of National level 400 

meter male sprinters. 

 

Methodology 

The data were collected on Athletics Synthetic Track with 

sample size 27 National level male 400 meter sprinters with 

average age of 18.9 years. The subjects were selected from 

the SAI training centre and National camp at Sonipat with the 

help of Sh. Wazir Singh Phogat, National Athletics Coach. 

The level of peak lactate was measured with the help of 

Lactate Scout Analyzer and the Biomotor Ability tests were 

conducted with the help of standard tools and methods. The 

standard statistical methods were used to analyse the results. 

Descriptive Statistics and Pearson Product Moment 
Correlation was applied to measure the significant relationships. 

 

Result analysis 

A) Descriptive statistical analysis 

Descriptive statistics are used to describe the basic features of 

the data in a study. It is provide summarized information 

about the collective data & measures (average value of 

variables & dispersion of variables). Figure - 1 described Thin 

curve/ Low Standard Deviation (means win rate remains the 

close to mean average score/rate) and Fat curve/ High 

Standard Deviation (means win rates spread wider to mean 

average score/rate). 

 

 
 

Fig 1: Descriptive statistical curves 

 

Table—1 observed that the higher mean value in biomotor 

abilities obtained with 500 meter standing start which mean 

was 65.47seconds and (SD ± 1.19). Other side lower mean 

value obtained with 30m fly which mean was 3.14 seconds 

(SD ± 0.06 seconds).  

Mean value of Peak lactate obtained 21.11 mmol/l and (SD ± 

1.79). And the 400 meter competitive time mean was 49.13 

seconds (SD ± 0.83).  

The obtained mean value was graphically represented with 3-

D Column graph in figure--2.  

 
Table 1: Mean values of biomotor abilities & lactate of 400 meter run male sprinters 

 

S. No Biomotor Abilities & Physiological Variables Mean SD No. 

1. 30 m flying Start (seconds) 3.14 0.06 27 

2. 30 m Standing Start (seconds) 3.82 0.06 27 

3. 60 meter (seconds) 6.88 0.08 27 

4. 300 meter (seconds) 35.01 0.71 27 

5. 500 meter (seconds) 65.47 1.18 27 

6. Over Head Back Throw - Shot 4 kg (meters) 16.21 1.24 27 

7. Sit-ups for 60 seconds (numbers) 43.26 3.12 27 

8. Peak Lactate (mmol/l) 21.11 1.79 27 

 

 
 

Fig 2: Graphical representation of mean score with biomotor abilities, peak lactate & 400 m run 
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Pearson product moment correlation 

Pearson Product Moment Correlation was used to determine 

significant relationship (i.e. correlation coefficient) between 

two variables. Correlation coefficient depicted weak, 

moderate and strong significant correlation degree between 

two dependent variables where ‘r’ will always between -1 to 

+1. The researcher signifies the level of correlation between 

two dependent variables on the basis of Cohen’s, 1988 & 

Field Andy, 2005 study interpretation. Where obtained r 

values shows the direction of data (figure-3). 

 

 
 

Fig 3: Different Types of correlation 

 

It has been noted in Table 2, that the Peak Lactate was found 

to be statistically negative significant correlated at 0.1% level 

with the 30 meter flying Start (r = -0 .637; p > .001), 300 

meter run (r = -0 .703; p > .001), 500 meter run (r = -0 .778; p 

> .001) and it was found statistically positive significant 

correlated at 1% level with sit-ups (r= 0.435; p> .05) and at 

5% statistically negative significant correlated with 30 meter 

Standing Start (r= -0.424; p> .05) df = 27.  

Whereas the other variables of Biomotor abilities were found 

to be insignificantly correlation with Peak Lactate. 

The graphical representation of significant correlation (r 

value) between peak lactate with biomotor abilities (to 

measure the 400 meter male sprinter performance) are 

presented with Scatter Plot and Linear line in figure -- 4. 

 
Table 2: Relationship of Biomotor ability variables to the 

Physiological variables 
 

Biomotor ability variables 
Peak Lactate 

r p-value 

30 m flying Start (seconds) -.637** .000 

30 m Standing Start (seconds) -.424* .027 

60 m (seconds) -.360 .065 

300 m (seconds) -.703** .000 

500 m (seconds) -.778** .000 

Over Head Back Throw - shot 4 kg (meters) -.069 .732 

Sit-ups 60 seconds (numbers) .435* .023 
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Fig 4: Linear line presentation with the help of number line shows the correlation between peak lactate & biomotor abilities to measure 400 

meter male sprinter performance 

 

Discussion and Conclusions 

The obtained results revealed that the level of peak blood 

lactate was found to be highly correlated with all the Running, 

Explosive power and Abdominal power variables of Biomotor 

abilities, except, 60 m run and Over Head Back Throw. 

Locatelli and Arsac (2000) [6] advocated that the peak values 

of lactate achieved during the runs for the durations from 6 to 

35 seconds with a relatively short rest between the runs and 

sets at intensity of 85-95%) are the ideal duration for the 

development of Anaerobic Lactic training. The lactate 

production after a single 300m run at high intensity will be 

more than 15mmol/l.  

Lacour (1996) [5] found out that the highest lactate 

concentration reached at the end of 400meters run, a height of 

26mmol/l. However in short races, the blood lactate 

concentration is still very high; 18-20mmol/l after 200m, 14-

16mmol/l after 100meters and 10-13 after 60 meters. He also 

found out that, in 60 meters race, it still provides about 70% 

of the energy. This shows that anaerobic glycolysis occurs 

very sharply in sprints races, even over very short distances. 

Therefore, the results of the present study can be concluded 

that the Hypotheses stated, “There would be no significant 

relationship between accumulation of peak Lactate and some 

Biomotor abilities of National level 400 meter male sprinters” 

have been rejected. 

 

Conclusions 

Peak Lactate was significantly correlated with 30 m fly, 30 m, 

300 m run, 500 m run, and sit-ups for 60 seconds, however, 

the peak lactate was insignificantly correlated with 60 m run 

and Over Head Back Throw. 
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