Summer Institute for Engineering and Technology Education


�subject�Biological and Agricultural Engineering� -- Grades 9-12: Module �keywords�1�


�title�Food and Biological Material Handling�


OBJECTIVE


The importance of proper food handling during the processing and handling of foods will be examined.


MATERIALS


�
Metric ruler


balance


knife


apple


graphing calculator (optional)


�
PROCEDURE


Each laboratory group will examine an apple.  Each of the apples used in this exercise will have already been abused and otherwise mishandled.  The apples will be numbered showing the height from which they were dropped.  The numbering will be located on the opposite side of where the apple hit the floor.  A number of 10A would indicate the apple had been dropped from a height of ten (10) centimeters.


Obtain your apple, and give the quantitative and qualitative measurements.  Before proceeding with the experiment, determine the volume that your apple occupies.  Once the volume has been determined, then locate the bruised portion of the apple.  This bruised area represents where the apple hit the floor.  Take a knife and cut the apple through the bruised area.  Measure the diameter  and depth of the bruised tissue.  When measuring the bruised area, measure the area that has been discolored.  Use the knife to extract the bruised portion and mass the damaged area.  Record this information on your data sheet.  


ANALYSIS


Using this information, plus the information from the other groups in the class, graph your results.  Graph the results showing the height along the "x" axis and the depth of the bruise along the "y" axis.  Do two other graphs showing the diameter of the bruise and the mass of the damaged tissue versus the height.  Your data sheet should include the data from the other groups in class.


QUESTIONS


Does the graphing data for damage vs. drop height show a linear or quadratic relationship?  Support your answer with the required calculations.  Show your calculations for each of your graphs.


Is there a maximum allowable height, below which bruising is negligible?


Can the bruise size be related to the predicted velocity of the fruit at impact?


How do you account for any variability that may have occurred in the class data?


What causes the appearance of the bruise on the apple?


Do the bruises on fruit effect its quality and marketability in the store?  	How?
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