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Determination of Caloric Content of Nuts 

Abstract


This experiment is about finding the energy in different nuts through a calorimeter and then measuring the calories. To find the energy we built a calorimeter and burned 5 different kinds of nuts.  Before burning we measured the temperature of the water, and after burning we measured the ending temperature to see how much heat was produced from each nut.  Each nut produced different amounts of energy equals the amount of calories in each nut, therefore the nut that put off the most has the most energy.

Background


The goal of this study is to determine which, of the five nuts we are testing, has the most energy.  Our goals were to test five different nuts by burning them in a calorimeter and measuring the average heat given off by each nut. We thought of doing this experiment after thinking, “Why are marathon runners advised to eat a large plate of pasta the night before a competition?” It is because pasta is a good source of energy, or fuel for the body. 


 “All foods contain energy, but the amount of potential energy stored will vary greatly depending on the type of food.  Not all of the stored energy is available to do work. When we eat food, our bodies convert the stored energy, known as Calories, to chemical energy, thereby allowing us to do work.”(Andrew Olson, Ph.D., 2006)


 A calorie is the amount of heat (energy) required to raise the temperature of 1 gram (g) of water 1 degree Celsius (°C). When talking about caloric values of food (generally referred to in our daily lives), they are actually kilocalories. There are 1000 calories in a kilocalorie. So in reality, a food item that is listed as having 38 Calories has 38,000 calories. Calories are a way to measure the energy you get from the food you eat.  Other than pasta, there are many different foods that provide energy, although some are not as healthy as others.  We did some research and found that nuts are very healthy for you, and they have high calorie levels.  We decided to conduct an experiment that would tell us which nut had the most calories in it, determining how much energy it would produce if it was eaten. 

  A study preformed by Loma Linda University showed that

 “Those who ate nuts five times a week had about a 50% reduction in the risk of heart attack.” (Loma Linda University, 2001) 


 Studies also show that nuts may also help reduce your risk of type 2 diabetes and some nuts even help fight some forms of cancer.  The protein and Fat in Nuts also satisfy hunger and give you a lot of energy.  They are good for you, and give you energy; this could be very good for athletes and other athletes like hikers and backpackers.  High energy foods are exactly what active people need, but not all high energy foods are good for you, nuts are both good for you and give you energy.  Nuts have been proven to lower your risk of heart disease, and people who are overweight and obese can still benefit from the protective properties of nuts without associated weight gain.   According to John Livesey PhD Scientific Officer,


“After eating nuts, the cholesterol is lowered by a larger amount than would be expected just from the favorable fatty acid composition of nuts. However the reason for this is not clear.” (John Livesey, Feb. 2007)


There have been many studies conducted on the benefits of nuts in a diet.  According to Gloria Tsang, researchers found that people who eat nuts regularly have a lower risk of heart disease.  “In 1996, the Iowa Women's Healthy Study found that women who ate nuts 4 times a week were 40% less likely to die of heart disease….. (Gloria Tsang (healthcastle.com), November 2005)”  Two years later, another study conducted by the Harvard School of Public Health found a similar result in another group of women subjects.   Nuts are one of the best plant sources of protein.  In 2003 the FDA approved the following health claim for seven types of nuts;


“"Scientific evidence suggests but does not prove that eating 1.5 oz per day of most nuts as part of a diet low in saturated fat and cholesterol may reduce the risk of heart disease." (FDA, 2003)


Our purpose is to try to find the nut that produces the most energy. We believe that the nut with the most calories will let off the most energy when burned.   This information can be obtained through burning the nuts in a calorimeter and tracking the temperature with logger pro. By determining the change in temperature, the number can then be plugged into the formula below.

Qwater = mc
∆T.

Qwater is the heat gained in calories (cal); m is the mass of water in grams (g); c is the specific heat capacity of water (1 calorie/g °C); and ∆T is the change in temperature in degrees Celsius (°C
).  After determining the calories we can conclude that the nut with the most calories has the most energy.  


This can help many athletes, including hikers, campers, and backpackers eat healthier but still get the same energy they need.  Backpackers and other climbers or travelers also like light-weight food that can give you a large amount of energy.  Nuts meet both of these requirements and the one with that produces the most amount of energy would be the most beneficial to hikers and backpackers.  We are expecting the nut with the highest energy to be the pecans, walnuts, or Brazil nuts because they have the highest density out of the five that were tested.

Methods

Materials:

Graduated cylinder

Homemade calorimeter:


2 metal cans (one smaller than the other), coffee cans work well for the 
larger can.


Wooden Dowel 


Cork 


Needle


Pliers


Hammer and Nail


Old Fashioned Bottle Opener


Can Opener

Laptop

Logger Pro Equipment 

Matches

Safety glasses

Scale

Gloves (Non Flammable)

Nuts:


Filbert


Pecan


Walnut


Almond


Brazil

Pencil & Data table (to record mass of nut before and after)

Non-flammable Surface

To Make Calorimeter:

1. Use the can opener to take off both bottom and top of the larger can (so that you have a cylinder), and only the top of the smaller (clean both cans if there is still some food or debris in them). 

2. Take the old fashioned bottle opener and poke holes along the bottom of the large can so Oxygen can get into the can and sustain the flame.

3. Use the pliers to hold onto the needle and gently push the blunt end into the cork.  

4. Hammer holes in opposite sides of the smaller can so the wooden dowel can fit through them and balance hold the can on top of the larger.  Be sure that the holes are far enough up that 100 Ml of water can be poured inside, but low enough that the can does not hit the cork and needle (with a nut on top of the needle) if place in the larger can.  
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Procedure:

1. Weigh the first nut to be tested and record on your data table.

2. Using the graduated cylinder, measure out 100 ml of distilled water from the sink and pour into the small metal can.

3. Measure the initial temperature of the water with the Logger Pro and track the temperature.

4. Place the first nut onto the end of the needle, careful not to break any of the nut off (if this happens use another nut, be sure to weigh and record it again).

5. Have your calorimeter pieces close at hand, and ready for use. 

6. Place the cork on a non-flammable surface. Light the food item (the nuts may take awhile to catch fire). 

7. When the food catches fire, immediately place the large can around the cork, and then carefully place the smaller can in place above the flame. 

8. Allow the food item to burn itself out. 

9. Carefully remove the small can by holding the ends of the supporting rod, and place it on a flat, heat-proof surface. The can will be hot, so be careful. 

10. Stop the logger pro from tracking more temperatures and save the run.   

11. When the burnt food item has cooled, carefully remove it from the needle (or wire) and weigh the remains. 

12. Repeat these steps for all of the nuts (be sure to use new water for each run.)

13. Repeat the measurement with multiple samples of each nut, to insure consistent results. 

14. Analyze your data. Calculate the energy released per individual food item (in calories and Calories), and the energy per unit weight of each food item (in calories/gram and Calories/gram
).

Results
	
	Ti (Cº)
	Tf (Cº)
	Difference (Cº)
	Calories
	Mass (g)
	Calories/ gram
	Kilo calories/ gram 

	Filbert 2
	19.3
	52
	32.7
	3270
	2.232
	1.47E+03
	1.47E+00

	Pecan 1
	19.1
	33.9
	14.8
	1480
	1.418
	1.04E+03
	1.04E+00

	Almond 1
	22.9
	69.5
	46.6
	4660
	1.546
	3.01E+03
	3.01E+00

	Walnut 1
	19.8
	64.3
	44.5
	4450
	1.777
	2.50E+03
	2.50E+00

	Filbert 1
	19
	49.7
	30.7
	3070
	1.693
	1.81E+03
	1.81E+00

	Almond 2
	18.9
	84.4
	65.5
	6550
	1.783
	3.67E+03
	3.67E+00

	Brazil 2
	19.9
	64
	44.1
	4410
	0.884
	4.99E+03
	4.99E+00

	Pecan 2
	20.8
	37.3
	16.5
	1650
	1.303
	1.27E+03
	1.27E+00

	Walnut 2
	22.8
	62.6
	39.8
	3980
	1.465
	2.72E+03
	2.72E+00

	Brazil 1
	19.6
	63.5
	43.9
	4390
	1.218
	3.60E+03
	3.60E+00


	Nuts used
	Sample 1 beginning weight (grams)
	Sample 1 ending weight (grams)
	Sample 2 beginning weight (grams)
	Sample 2

ending weight (grams)

	Pecans
	1.418
	0.937
	1.303
	0.681

	Walnuts
	1.777
	0.222
	1.465
	0.142

	Almonds
	1.546
	0.093
	1.783
	0.646

	Brazil Nuts
	1.218
	0.113
	0.884
	0.072

	Filberts
	1.693
	1.534
	2.232
	0.099


After conducting our experiment, following the steps above, our calculations showed that the Brazil nut had the highest energy related to it.  The Brazil nut got up to a maximum temperature of 64 C˚ from the starting temperature of 19.9 C˚. The calories per gram of the filbert nut were 1.47E+03, for the pecan 1.04E+03,
2.50E+03 for the walnut, 3.01E+03 for the almond, and 4.99E+03 for the Brazil nut.  This was determined by taking the weight (in grams) taken before the weight was burned and dividing the calories by the mass.  
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Discussion


In conclusion to our study we have found that that almost all of the nuts that we tested had very high burning temperatures.  The nuts burned very quickly (within 3minutes) and on all of the nuts almost the whole nut burned. In our original question we asked which of the five nuts would produce the most energy. We found that both the almond and the Brazil nut produced the most heat. When we plugged our information in we found that the almond had the most energy, which equals calories.  The results prove that calories directly relate to the amount of energy put off by the nut, and show that the most effective, useful nut is the almond for athletes, backpackers, or those who just want to live healthier.  With this process we can not only find which nut has the most calories, but we can find how much energy you can get for a certain amount of nut. Therefore finding which nut has the most calories per gram of nut. Again we found that the almond provided the most calories per gram.  Nuts are not only a good source of protein and carbohydrates, but a good way to start your day and fuel you throughout the day.

There are some things that could have altered the results of our experiment.   One is that some heat could have escaped through the top of our can and through the side holes of the can (used to maintain the fire on the nut).  By heat escaping from the can, it would not have heated the water and it therefore that heat would not have been accounted for and the temperature difference could be greater, meaning that there are more calories in the nut than calculated.  Also, the nut could have not burned all the way down, which would mean some of the calories would not be accounted for in the unburned part of the nut.   Another thing that could have altered our results between the scale and burning the nut, some mass could have been lost either before or after burning the nut.  The nut could have lost small pieces or flakes off of it, causing the total weight lost to be greater. 
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