Memo from Buttersweet Foods, Inc.

Buttersweet Foods, Inc.
Canada's Number 1 Popcorn Producer

Winnipeg, Manitoba


To: GenChemCo – Smartypants High School, Winnipeg, MB

Our quality control department is being moved to a different location and will not be able to handle any projects for a few weeks. It has come to our attention that GenChemCo at Smartypants High School has acquired an excellent reputation as a problem solving chemistry laboratory facility and we would like you to conduct the following investigation for us:

The sales of our primary product "Gourmet Popcorn" seems to be decreasing in popularity and a number of seemingly unknown brands are creating serious competition. Please, conduct the following research:

1. Determine the percent by mass water content of our brand and compare it to the competitors' brands.

2. Determine the kernel density of each brand and relate it to water content.
3. Determine the percent of corn popped during cooking and compare it to the competitors’ brands.
Samples of our brand as well as the competitor's brands are included. We look forward to your test results and report.

Sincerely yours,



Buttersweet Foods, Inc., C.E.O.

Interoffice memo

GenChemCo Industries

SMARTYPANTS HIGH SCHOOL
InterLab Memo: 

As you can see from the attached letter, we have been given the contract to investigate potential quality limitations of three brands of popcorn. I have included a brief background on the chemistry of popcorn to assist you in this task.
After reading both the letter and the background, I would like each of you to get into your work groups and brainstorm on the following: 

1. How can we determine the percent by mass water content (moisture content) of this product? 
2. Include a drawing of what will happen to the water in the popcorn kernel whn it is heated. 
3. What lab method can you devise to implement your proposal?

a. Identify the variables involved and how you will control them

b. Identify the materials you will need
c. Indicate in point form how you will proceed with a fair test (remember that a fair test is when the results are measured with accuracy in a way that is repeatable)

d. Show how you will record your observations and data calculations for the three samples.
4. What are your findings likely to show about Buttersweet Popcorn, knowing that it is losing favour with the public? Attempt to correlate kernel density and percent by mass water content of Buttersweet Popcorn. 
Since you have previously determined the density of objects, measuring kernel density (g/kernel) should be a straight-forward procedure, as should finding the percent of corn popped. However, do not forget to include them in your plan.
Once you have made your plan quite clear please come show it to me. At this point your group will be given adequate samples of the various products to collect your data. Feel free to share data with other work groups.

Each work group will submit a report that contains all items in the attached checklist. Thank you for your participation.

Sincerely,

Supervisor, GenChemCo Industries

POPCORN
adapted from an article by Lynn Sibley 
Popcorn, a cereal grain like wheat or oats, is about three-fourths carbohydrate in the form of starch, with smaller amounts of protein, fat, minerals, and water. The water plays a critical role in the popping process. When heated, the moisture inside the kernel turns into steam. As the pressure increases, the starch expands and the kernel explodes. We like popped corn that is large and tender. This requires just the right amount of water in each kernel. Farmers harvest popcorn when the moisture content is 16-19% by mass. To ensure maximum popping expansion, the corn is then carefully cured or dried until the moisture content reaches 13-14% by mass.
Popcorn has an extra strong external covering called the pericarp. This tough, protective layer acts like a seal, holding in the steam until the pressure builds up high enough and the kernel explodes. If the pericarp has been cut or cracked during processing, the steam will be vented and the kernel will not pop properly.

Before you start cooking popcorn, the pressure inside and outside the kernel is the same. As the kernel heats, the moisture turns to steam, and the internal pressure of the kernel rises. When the temperature inside the kernel climbs above 100oC, you might expect that all the water would turn to steam. In fact, only a small amount vaporizes because the tough pericarp acts like a pressure cooker. The high-pressure steam penetrates the starch granules and transforms them into hot, gelatinized globules. Finally at about 175oC, when the pressure inside the kernel is about 9 atm, the pericarp ruptures.

The steam and superheated water, now surrounded by normal-pressure air, become the driving force that expands the kernel. The gelatinized starch granules do not explode, but expand into thin, jellylike bubbles. Neighboring bubbles fuse together and solidify, forming a three-dimensional network much like a sink full of soapsuds. This is the white fluffy solid we eat. The moisture content of the kernel is now about 1-2% by mass, and the popcorn is transformed into a tender, fluffy morsel.

Report Checklist

GenChemCo Industries

SMARTYPANTS HIGH SCHOOL

	____
	
	1. Cover Sheet indicating all members of the work group followed by Report   

    Checklist.


	____
	
	2. Hypothesis indicating what you initially expected to find out about  

    Buttersweet Popcorn.


	____
	
	3. Brief statement describing how you were going to determine the water 
    content. Include your visual (drawn) explanation of the water particles in the  

    popcorn. 


	____
	
	4. Lab method used to ensure a fair test was performed. This should include all 
    three parts: % by mass water content, kernel density, % of popcorn popped. 


	The above should be essentially what you showed prior to performing the inquiry modified only to the extent that they are more readable (complete sentences, spelling, etc.)


	____
	
	5. Observations during inquiry. 


	____
	
	6. Data Calculations. 
    Include:
· Mass of H2O in all three samples

· % by mass H2O content in all three samples

· Moles of H2O in all three samples

· Number of H2O particles in all three samples

· Kernel density of all three samples

· % of corn popped in all three samples



	____
	
	7. Data Correlations:
    Compare:

· Water content of Buttersweet Popcorn to other two samples

· Kernel density to water content

· % of popcorn popped to % by mass water content

· Quality (tenderness, size of popped corn) to water content



	____
	
	8. Additional notes to lab method if you had to do any work beyond your initial 
    plan.


	____
	
	9. Brief letter to Buttersweet Popcorn that includes: 

· An explanation of how popcorn pops

· Your findings from the investigation 

· Your suggestions for improving their popcorn sales


