Biology Labs with Computers

Student Workbook

B01: Energy Content of Foods
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Name _____________________
Class ______________
Date _________


Activity B01: Energy Content of Foods

(Temperature Sensor)

	Concept
	DataStudio
	ScienceWorkshop (Mac)
	ScienceWorkshop (Win)

	Biochemistry
	B01 Food Energy.DS
	B02 Food Energy
	B02_FOOD.SWS


	Equipment Needed
	Qty
	Equipment Needed
	Qty

	Temperature Sensor (CI-6505A)
	1
	Slit stopper
	1

	Balance (SE-8723)
	1
	Stirring rod
	2

	Base and Support Rod (ME-9355)
	1
	Protective gear
	PS

	Container (metal can), small
	1
	Chemicals and Consumables
	Qty

	Clamp, Buret (SE-9446)
	1
	Food samples
	2

	Food holder
	1
	Matches
	2

	Graduated cylinder, 100 mL
	1
	Water
	100 mL

	Ring, 4 inch
	1
	Wood splint
	2


Imagine the Following

A sports team at your school needs to find out what kind of ‘snack food’ can give them the most energy. The team has asked you for help. Can you measure the amount of energy in a sample of food?

What Do You Think?

[image: image3.png]


All human activity requires “burning” food for energy. When samples of different kinds of food are burned, which of the food samples will produce the most energy?

· Marshmallow? Peanut? Cashew? Popcorn?

· [image: image4.png]


How will you compare one food sample to another? 

· Does the amount of the food sample make a difference? 

· Does the time that the food takes to burn make a difference? 

Take time to write answers to these questions in the Lab Report section.

Background

When burning food heats a known quantity of water, the amount of heat given off by the food is theoretically equal to the amount of heat gained by the water. The following is an equation that describes this idea:


 EMBED "Equation" \* mergeformat  

 

where Q is the amount of heat, m is the mass of the water, c is the specific heat of the water, and ∆T is the change in temperature of the water.

The specific heat of water is:




	SAFETY REMINDERS

· Follow directions carefully when using the equipment for this activity. 

· Take care when using matches and wooden splints.

· Wear protective gear (e.g., goggles, gloves, apron).
	[image: image1.wmf]


For You To Do

In this activity, burn a sample of food under a container of water to heat the water. Use a Temperature Sensor to measure the change in temperature of the water as it is heated by the burning food. Use DataStudio or ScienceWorkshop to record and analyze the data. 

Compare the amount of heat given off by one type of food to the amount of heat given off by a different type of food.
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PART I: Computer Setup
1.
Connect the interface to the computer, turn on the interface, and turn on the computer. 

2.
Connect the DIN plug of the Temperature Sensor into Analog Channel A of the interface.

3.
Open the file titled as shown:


	DataStudio
	ScienceWorkshop  (Mac)
	ScienceWorkshop  (Win)

	B01 Food Energy.DS
	B02 Food Energy
	B02_FOOD.SWS


•
The DataStudio file has a Workbook display. Read the instructions in the Workbook.

•
The ScienceWorkshop file has a Digits display, a Graph display, and a Table display of Temperature versus Time.

PART II: Sensor Calibration and Equipment Setup
You do not need to calibrate the Temperature Sensor. 

1. Set up the equipment as shown. 

2. Put the bottom of the container about 2.5 cm above the food holder.

Do you need to measure the amount of water that will be heated?

[image: image6.wmf]Do you need to record the type of food being tested?

Do you need to measure the initial mass of the food sample that will be burned?
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PART IIIA: Data Recording
1.
Start recording data.

2.
Light the wooden splint with a match and use the splint to light your food sample. Quickly place the burning food sample directly under the center of the container. Leave the sample under the container until the food sample stops burning. 

CAUTION: Keep hair, clothing, and other items away from open flames.

3.
Leave the sensor in the water for at least 45 seconds after the food has stopped burning. Stir the water until the temperature stops rising. Stop recording data when the temperature stops rising. 

Do you need to measure the final mass of the remains of the burned food sample?

4.
Repeat the data recording process for the second food sample. Use a new quantity of cold water. 

What measurements do you need to record?

Analyze the Data
1.
Use your recorded data to find the change in temperature of the water heated by the first food sample.

What measurements do you need to record?

2.
Repeat the analysis for the second run of data. 

3.
Calculate the heat absorbed by the water, Q, for each food sample. Remember the equation:
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For water, the specific heat “c” is 4.18 J/g°C.

How would you convert the heat absorbed from joules to kilojoules (kJ)?

4.
Determine the mass of the food that burned.

5.
Calculate the energy content, or ratio of heat (in kilojoules) divided by the mass of burned food (in grams), for each food sample.

How do your results compare with others in your class?

Record your results in the Lab Report section.

Lab Report - Activity B01: Energy Content of Foods

What Do You Think?

All human activity requires “burning” food for energy. When samples of different kinds of food are burned, which of the food samples will produce the most energy?

Data Table

	Item
	Sample 1 
__________
	Sample 2 
__________
	Sample 3 
__________
	Sample 4 
___________

	mass of empty container
	g
	g
	g
	g

	mass of container + water
	g
	g
	g
	g

	mass of water
	g
	 g
	g
	g

	initial mass, sample + holder
	g
	g
	g
	g

	final mass, sample + holder
	g
	g
	g
	g

	change of mass, food sample
	g
	g
	g
	g

	initial temperature
	C
	C
	C
	C

	final temperature
	C
	C
	C
	C

	temperature change, ∆T
	C
	C
	C
	C

	heat, Q
	kJ
	kJ
	kJ
	kJ

	energy content
	kJ/g
	kJ/g
	kJ/g
	kJ/g


Class Results Table: Average Energy Content for each food type:


	Food Type
	Marshmallows
	Peanuts
	Cashews
	Popcorn

	Energy content 
	kJ/g
	kJ/g
	kJ/g
	kJ/g


Questions

1.
Which food had the highest energy content? 

2.
Which food had the lowest energy content?

3.
Food energy is expressed in a unit called a Calorie. There are 4.18 kilojoules (or 4180 joules) in one Calorie. Based on the class average for peanuts, calculate the number of Calories in a 50-gram package of peanuts.

4.
Two of the foods in the activity have a high fat content (peanuts and cashews) and two have a high carbohydrate content (marshmallows and popcorn). From your results, what can you conclude about the relative energy content of fats and carbohydrates?

5.
What advice would you give to a sports team about the energy content of these foods?

6. Do you think that all of the energy released by the burning food sample was absorbed by the water? 

Why or why not?

7. What are some things you would do to change the procedure in this activity?
















Chemistry with Computers 
16 - 0
p. 6
© 1999 PASCO scientific
B01

B01
© 1999 PASCO scientific
p. 1

_964291129

_981058621

_964291126

