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Abstract

People obtain their energy from food. The energy content in peanuts and cashews was determined by measuring the heat absorbed by water during the combustion of the nuts. Too few calories were calculated per gram of fat for both nuts, probably due to large heat losses to the surroundings.
Introduction


Food provides the energy people need to tie their shoes, stretch their muscles, and race to Olympic gold. Starvation and obesity, opposite and growing problems in the modern world, result from under eating and over eating, respectively. To understand what powers our daily lives and contemplate solutions to unhealthy eating, we need to fully understand the nature of energy contained in the food we eat.

From thermodynamics, we know that the energy released in a chemical reaction is the result of chemical bonds breaking and forming. When we digest food, enzymes in our body catalyze reactions that convert food into useful energy.


Since the first law of thermodynamics guarantees the conservation of energy in the universe1, we can calculate the enthalpy change of a chemical reaction by measuring the change in temperature of another substance that absorbs the heat released in that reaction:

qrxn = -qreleased = qabs
qabs = msΔT

qrxn = -msΔT

where m is the mass of the substance absorbing heat, s is its heat capacity, and ΔT is its change in temperature.


In our experiment, we measured the energy content of various peanuts by measuring the temperature change of water held over a burning peanut. Since fat burns most readily, we assume that all of the heat released from the peanut comes from the combustion of its fat. 

Results


We determined the percent by mass of fat and the calories per gram of fat in both cashews and peanuts (Table 1). Two nuts of each type were combusted, and the average results are reported.
	Nut
	Cashew
	Peanut

	% fat (exp.)
	89.89
	68.97

	% fat (lit.)
	43
	50

	% error (fat)
	110
	38

	Cal / g (exp.)
	2.16
	3.00

	Cal / g (lit.)
	9
	9

	% error (Cal)
	76.01
	66.67


Table 1. The percent of fat and calories per gram of fat were calculated in cashews and peanuts. The average results for each type of nut are above.
Discussion

The percent by mass of fat in both types of nuts was higher than the published values. In contrast, the Calories per gram of fat was significantly lower than expected. Both of these results point to errors inherent to this lab.


The first error concerns the mass of fat. We measured the mass of peanut remaining after combustion and assumed that the difference in mass was equal to the mass of fat in the peanut (i.e., only the peanut burned). However, given the comparatively high mass of peanut burned, it is likely that not only fat but also other parts of the nut – such as carbohydrates and proteins - burned as well.


That parts of the nut other than fat were likely burned helps to explain why the measured Calories per gram was too low. On average, fat contains 9 Calories per gram. Carbohydrates and proteins both contain 4 Calories per gram2. Thus, if we burned both fat and carbohydrates and / or protein, then our average Calories per gram value would be somewhere between 9 and 4, lower than the published value.


However, large losses of heat to the environment better explain the low experimental caloric content of the nuts. As the nuts burned, much of the heat was lost to the air (surroundings) and not absorbed by the system (water), resulting in a lower measured heat released from the nuts. 

Experimental Methods


Planters Dry Roasted Peanuts and Dry Roasted Cashews were fixed to a metal nail using copper wire and ignited under an aluminum Coke can containing water. The temperature of the water before ignition and after combustion of the nut were recorded with an Omega HH300 thermometer. All masses were measured using an Ohaus PA214 analytical balance.
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