Sport and Exercise Nutrition
Assessing Fatmax 
A client wants to maximise their use of fat during exercise. Evaluate the relative fat use during cycling exercise and determine maximal fat use to heart rate.
· Determine energy consumption and heart rate during the last minute of a 3-minute step protocol every 25watts.
· Calculate energy use at each intensity
· Calculate the Fat use at each intensity
· Record heart rate at 3 minutes and map these values to fat utilisation
	Intensity
(Watts)
	WB
Settings
	HR
	V̇O2
	V̇CO2
	V̇e
	RER
	Energy
	% Fat
	Fat use

	
	Level
	Cad
	
	
	
	
	
	
	
	

	50
	1
	55
	
	
	
	
	
	
	
	

	75
	5
	55
	
	
	
	
	
	
	
	

	100
	9
	55
	
	
	
	
	
	
	
	

	125
	6
	65
	
	
	
	
	
	
	
	

	150
	8
	65
	
	
	
	
	
	
	
	

	175
	8
	70
	
	
	
	
	
	
	
	

	200
	7
	75
	
	
	
	
	
	
	
	

	225
	9
	75
	
	
	
	
	
	
	
	



Plotting the Data
Table 1: Fat & CHO use v Intensity				Table 2: Fat use v Heart rate
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Optimal training Intensity			
Optimal training heart rate			   
 Calculating VO2max & Energy Utilisation

Absolute 			(Atmospheric O2 – Sample O2) x V̇e  = V̇O2 Lt/min

Relative to body weight	 V̇O2 ml/kg/min

Calculation RER			

Energy Expenditure	 	Kcal = VO2 (Lt/min) x RER calorific equivalent x Time (min)

Table 3: Calorific and Fuel Substrate utilisation at RER values
	RER
	Calorific Equivalent
	% fat
	% Carbohydrates

	
	
	
	

	0.70
	4.60
	100
	0.0

	0.71
	4.62
	96.7
	3.3

	0.72
	4.63
	93.3
	6.7

	0.73
	4.64
	90.0
	10.0

	0.74
	4.66
	86.7
	13.3

	0.75
	4.68
	83.3
	16.7

	0.76
	4.69
	80.0
	20.0

	0.77
	4.71
	76.7
	23.3

	0.78
	4.72
	73.3
	26.7

	0.79
	4.74
	70.0
	30.0

	0.80
	4.75
	66.7
	33.3

	0.81
	4.77
	63.3
	36.7

	0.82
	4.78
	60.0
	40.0

	0.83
	4.80
	56.7
	43.3

	0.84
	4.81
	53.3
	46.7

	0.85
	4.83
	50.0
	50.0

	0.86
	4.84
	46.7
	53.3

	0.87
	4.86
	43.3
	56.7

	0.88
	4.87
	40.0
	60.0

	0.89
	4.89
	36.7
	63.3

	0.90
	4.90
	33.3
	66.7

	0.91
	4.92
	30.0
	70.0

	0.92
	4.93
	26.7
	73.3

	0.93
	4.95
	23.3
	76.7

	0.94
	4.96
	20.0
	80.0

	0.95
	4.98
	16.7
	83.3

	0.96
	4.99
	13.3
	86.7

	0.97
	5.01
	10.0
	90.0

	0.98
	5.02
	6.7
	93.3

	0.99
	5.04
	3.3
	96.7

	1.00
	5.05
	0
	100.0



Practice Data

	Intensity
(Watts)
	WB
Settings
	HR
	V̇O2
	V̇CO2
	RER
	Energy
	% Fat
	Fat use
	CHO use

	
	Level
	Cad
	Bl/min
	Lt/min
	Lt/min
	
	kcals
	
	kcals
	kcals

	75
	5
	55
	110
	1.15
	1
	
	
	
	
	

	100
	9
	55
	127
	1.63
	1.45
	
	
	
	
	

	125
	6
	65
	142
	2.02
	1.92
	
	
	
	
	

	150
	8
	65
	160
	2.51
	2.48
	
	
	
	
	

	175
	8
	70
	177
	2.71
	2.73
	
	
	
	
	




Plotting the Data
Table 4: Fat & CHO use v Intensity				Table 5: Fat use v Heart rate
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Optimal training Intensity				
Optimal training heart rate				   
