










Biology 2A03 – Lab 1

Human Nutrition – Total Body Energy Balance 

























                                                                             






Results:
In this lab basal metabolic rate, BMR, is displayed in most of the following calculations. The basal metabolic rate of the subject is 69.19 kilocalories/hour and was obtained from the lab manual. The lab manual uses height, weight, age and sex to determine the approximate BMR for the subject. 
	Table 1 Energy Expenditure (Day 3) -With BMR of 69.19 (kcal/hr)

	Activity 
	Time Spent (h)
	BMR Multiplier
	Energy Expenditure (kcal)

	Sleeping 
	9.0
	1.0
	622.71

	Awake, lying still
	0.5
	1.2
	41.514

	Dressing
	0.25
	1.8
	31.1355

	Taking notes
	6.0
	2.1
	871.784

	Walking slowly
	1.0
	3.0
	207.57

	Eating
	1.0
	2.2
	152.218

	Lab work
	1.5
	6.0
	622.71

	Standing
	1.75
	1.6
	193.732

	Typing
	2.0
	2.3
	318.274

	Jogging
	1.0
	8.6
	595.034

	Total
	24.0
	
	3656.68



Table 1 displays the results of the daily activity of Day 3 of the experiment. Several hours were dispersed over the course of numerous activities, which resulted in an energy expenditure of 3656.68 kcal for the entire day. In order to calculate the energy expenditure, the BMR must be multiplied by the time spent partaking in the activity and by the BMR multiplier. This is displayed with Sample Calculation 1 provided in the appendix.
	Table 2 Comparing Subject and Recommended Canadian Energy and Protein Consumption 

	
	Average Energy (kcal)
	Average Protein (kcal)

	Subject
	3276.3
	415

	Recommended Canadian 
	3200.0
	400

	+/-
	+76.3
	+15



Table 2 displays the average energy and protein consumed by the subject, which is compared to the recommended Canadian values for the average person with the same age. In this chart the average energy consumer by the subject is 3276.3. This is 76.3 kcal more than the recommended Canadian average. To calculate the subject’s average energy intake see Sample Calculation 2. The average protein consumed by the subject is 415. This is 15 kcal more than the recommended Canadian average. To calculate the subject’s average protein see Sample Calculation 3. 


Figure 1 displays the average protein daily consumption by Canadians in 2002, which is 307.6 kcal. In addition, this figure displays the recommended energy daily consumption in 2002, which is 3200 for men between the ages 18-24 (Peng, 2004). This figure also displays the average protein consumed by the subject, which is 415 kcal. Also, when this figure displays the average energy consumed by the subject. This value is 3276.3 kcal.  Finally, when viewing these results there is a specific trend occurring.  The trend that is occurring is the subject’s results through out the lab are greater than the average. 








Discussion: 
The purpose of this lab was to evaluate the subject’s diet by carefully monitoring their daily food consumption and to calculate the subject’s basal metabolic rate, BMR, and compare it to the recommended standards. BMR is the minimum required rate of energy expenditure in an awake and relaxed person in a thermoneutral environment after a long period of fasting (Ravussin & Bogardus, 1989). Being the subject of this experiment, I was able to compare my obtained values to that of recommended values.  The BMR, which I obtained after three days of recorded daily food intake, was 3276.3 kcal. This value is slightly higher than the recommended BMR of 3200 kcal (Peng, 2004). This variation can be a result of the fact that I may have a larger body compared to the body mass for the recommended value. This variation in body mass has an affect on the BMR. This is due to the fact that as an increase in surface area occurs more energy expenditure is required to perform actions (Hulbert & Else, 2004). In fact, the rates of BMR to the amount of body mass found in most mammals show the same fraction of energy per surface area (Hulbert & Else, 2004). Furthermore, there are several physiological factors that might be responsible for differences in BMR between individuals. These included gendered, inherited genes and how physically active is the subject. Gender influences the BMR because when comparing men to woman, men usually have more muscle mass. This difference results in an increase in BMR, and therefore men generally have a greater BMR (Froehle, 2004). Genetic inheritance is an increasing concern in determining an individuals BMR and studies show genetic inheritance affects BMR.  The familial effect on energy expenditure, independent of body composition, age and sex was 26% (Ravussin & Bogardus, 1989). This value is similar to biological variables like cholesterol and blood pressure (Ravussin & Bogardus, 1989). Moreover, BMR can fluctuate from person to person based on how often the individual is physically active. Individuals that tend to work out display a higher concentration of fat free mass. A greater concentration in fat free mass results in a greater BMR. In a recent study there was a 62.3% variation from the norm (Johnstone, Murison, Duncan, Rance, & Speakman, 2005 ). Though these factors are significant to BMR fluctuations there are still many others. The basal metabolism values also change with age. This is due to the fact that weight gain increases with age. Weight gain is the result of energy consumption exceeding energy expenditure. (Ravussin & Bogardus, 1989). Furthermore, with age there is a decrease in physical activity. These factors can lead to a decrease in fat free mass and decrease basal metabolic rate. This consumption and expenditure of energy can be related to my results in this experiment as my average energy consumption and expenditure was 3276.3 kcal and 3656.68 kcal respectfully. Since my energy consumption is less than my energy expenditure let us take an uncertainty calculation to eliminate any scientific error in the results. With a +/-10% deviation we obtain a difference of 52.75 kcal. See sample calculation 4. Therefore, I am not in energy balance. In fact if we take 8 kcal per/gm of tissue I lost 6.59 gm. After review of the energy balance sheet I noticed errors, which might have occurred. For energy consumption it was assumed that all individuals intake the exact same out energy when consuming the same food source. Also, when observing energy expenditures there was the assumption that all individuals exert the same amount of energy while performing the same activity. In addition, to make the energy balance more accurate several other factors should have been accounted for as well as documented. These factors include, body shape, external climate, and hormone concentrations (Froehle, 2004). Though there are several errors made, one factor, which was addressed properly, was that different expectations were for females and males. This is because woman display a lower level BMR than men due to the fact that they have less free fat mass. Men tend to have more muscular mass and therefore achieve a greater BMR (Froehle, 2004). This is displayed properly through the lab, as BMR values in the lab are significantly different between genders. Finally, the protein kilocalories are a large part of consumption. When viewing proteins in there most basic state as amino acids we must look at anabolic state. During this state rapid synthesis of amino acids occurs (Tipton, Ferrando, Phillips, Doyle, & Wolfe, 1998). This is in contrast to a catabolic state as in a catabolic state proteins are beginning to be used a source of energy (Seglen, 1977). 
Conclusion: 
	The purpose of this lab was to evaluate the adequacy, or inadequacy, of my diet by carefully monitoring my daily food consumption. I believed this objective was achieved and that this experimental design was a successful learning and informative experience.  This lab addressed how basal metabolic rates may fluctuate due to several factors and that these factors must be taken into account when compared to the normality. Furthermore, when collecting data, to ensure the accuracy of the results limit the number of assumptions taken in the elementary steps of this lab. An example is taking the age of the subject and assuming that their basal metabolic rate value is equivalent to the provided norm for that age group. Moreover, a recommendation I would advise based on the obtained date from this lab is, in order to try to maintain a basal metabolic rate that is greater than the average try to increase the free fat mass within your body. This can be done through routine exercise and as your age increase the need for physical activity to maintain free fat mass will increase because as your age increase your basal metabolic rate will decrease. Finally, with respect to the objective I believe that my diet is inadequate and needs to adapt more towards the normality to provide a healthy living structure for my body.  Thus, when reviewing the results obtained from this I believe that the objective for this lab was achieved as I thoroughly analyzed my daily food consumption and analyzed the factors, which can have an affect on an individual’s basal metabolic rate. 










Appendix: 

Sample Calculation 1: (Sample calculation for Sleeping) 
(Time Spent (h)) x (BMR multiplier) x (BMR)  = Energy Expenditure (kcal) 
          9.0 x 1.0 x  69.19  = 622.71 

Sample Calculation 2: Sample calculation for Avg. Energy Consumption for Subject
((Total kilocalories Day 1)+(Total kilocalories Day 2)+(Total kilocalories Day 3))/ 3 = Average Daily Consumption of kilocalories 
(3254 + 3245 + 3330)/ 3 = 3276.3 kcal

Sample Calculation 3: Sample calculation for Avg. Protein Consumption for Subject
((Total Protein kilocalories Day 1) + (Total Protein kilocalories Day 2) + (Total Protein kilocalories Day 3))/3 = Average Daily Consumption of kilocalories 
((404) + (396) + (445.2)/ 3 = 415.07 ≈ 415 protein kcal 

Sample Calculation 4: Sample calculation of difference between energy consumption and energy expenditure. 
(Average daily consumption) +10% (average daily consumption) – (average daily expenditure) = 3276.3 + (10%(3276.3) - 3656.68 = 52.75 kcal
52.75 kcal/(8kcal/gram) = 6.59 gm 








Subject’s Activity During Day 3 (A1)
	
Activity
	Time Spent (hours)

	Sleeping
	9.00

	Awake, lying still
	0.50

	Dressing
	0.25

	Taking notes
	6.00

	Walking slowly
	1.00

	Eating
	1.00

	Lab work
	1.50

	Standing
	1.75

	Typing
	2.00

	Jogging
	1.00

	Total
	24.0















Figure 1: Average vs. Suject Consumptions
Average Protein Daily Consumption by Canadians (2002)	Average Protein Consumed by Subject	Recommended Energy Daily Consumption (2002)	Average Energy Consumed by Subject	Energy Expenditure by Subject	307.6	415.0	3200.0	3276.3	3656.68	Average and Subject Consuption
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