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   getting necessities in and wastes out of cells

HOW BIG IS TOO BIG: As you know, cells are SMALL.  Consider your big toe; it is made of about 2-3 billion cells!  A newly-made cell will grow, but once it reaches a certain size it will divide to form two new cells rather than growing bigger.  Why is this?  Why aren’t you made of a few dozen, or a few hundred cells, instead of TRILLIONS?!  Why can’t amoebas grow to be as large as elephants?  An amoeba is a single-celled organism and like most cells, microscopic.  If an amoeba grew to the size of an elephant or even the size of a quarter, it would starve to death…or die of self-poisoning from its own wastes.  We will perform this lab in class today to see why.

BACKGROUND:  Some substances are pumped (actively moved through the cell membrane using ATP) to get nutrients into or wastes out of cells.  Other substance pass through the membrane by diffusion which means moving from where there’s a lot of a substance (crowded) to where there’s not much of a substance (not crowded).  This doesn’t take energy, it just happens.  Either way, the substance needs to pass through the cell membrane.  Cells need enough cell membrane in contact with its outside environment (surface area) to get things in and out of the cell in time.  
In this lab, iodine will pass by diffusion into the potato cubes, making them excellent models for different sized “cells.”  Iodine is a chemical indicator; something that indicates (shows) the presence of something else by changing color.  Iodine changes color from yellow/brown to purple/black in the presence of starch (which is what makes up the potato, as you know).  The potato will turn color as the iodine diffuses into the cube. We will test .5 cm, 1 cm, and 2 cm potato cubes, representing different sized “cells” to see how far the iodine can diffuse in 15 minutes.  By performing this experiment, we will be able to answer the following question: Which “cell” would survive?
OBJECTIVE:  To determine how surface area and volume relate to one another and how the movement of water and dissolved materials depends on cell size.  
HYPOTHESIS: If the three different sized potatoes are placed in a solution of iodine, the larger cubes will not absorb the iodine like the smaller. 
PROCEDURE: (iodine is completely safe but it stains fingers and clothing, so use caution during this lab)
1) You will be given 3 potato cubes (0.5cm, 1cm, & 2cm).  Place the cubes in the beaker then have Mr. Stallard pour the iodine solution in the beaker until it covers the cubes.  Allow cubes to soak in iodine solution for 15 minutes. 

2) Complete the first 3 columns in the table while you are waiting.
	
	Surface Area         {length of side X length of side X number of sides}
	Volume

{length of side X length of side X length of side}
	Surface area to volume ratio
{divide surface area by volume.  Report as (answer):1}
	Observation of cut cube.  How far into the cube did the colored water go?


Measurement           Estimate %

	.5 cm cube
	1.5
	.125
	12:1
	.5 cm                          100%

	 1 cm cube
	6
	1
	6:1
	.2 cm                           15%          

	 2 cm cube
	24
	8
	3:1
	.5 cm                            25%


3) After 15 minutes, obtain some paper towel.  Carefully remove your cube from the iodine solution using the forceps and swirl it in the large beaker of water to rinse off excess iodine. Place your cube on the paper towel.  

4) Slice your potato cube in half with plastic knife.  Measure (in cm) and report how far the iodine penetrated into each cube and record in data table.
5) Return materials and dispose of potato cubes & paper towels in the trash.  Wipe your work surface clean!

6) Compare your data with the other group of your same size cube. If necessary, calculate an average for your cube size.  Then as a class, get data from all 3 groups to compare data.
ANALYSIS: 

1. Describe what happened to the surface to volume ratio as the cell got bigger: 
The surface to volume ratio decreased as the cell became bigger. 
2. Describe the relationship between cell size and how far the colored water went into the cell:

The bigger the cell is, there is more room that needs to be supported, but there is not enough to support it. In the smaller cell, the particles can be fully absorbed and function properly. 
CONCLUSION: (use complete sentences in paragraph form)
Restate hypothesis and tell if data supported the hypothesis.  Explain how data does or does not support hypothesis.  Which cubes would have died if they were real cells, why?  What sized cubes could live if they were real cells (not one of ours - figure it out), why?  What does this suggest about why organisms became multicellular?  What is another benefit of being multicellular?   

The larger a cell is, the less solution that will be absorbed when the cell is placed in a solution. The data supports this hypothesis, by showing that the larger potato cube did not absorb as much iodine as the smallest potato which fully absorbed it. The larger two cells would have died, because they would not have received the proper amount of chemicals to function properly and would have resulted in their death. The only cell that could have lived is the smallest cell, because it is the only cell that could fully absorb the needed amount of solution to thrive. Organisms become multicellular, because it is harder to support a large cell than it is many other cells. The large cell would ultimately die. Becoming multicellular also allows us to gain multiple nutrients that help our bodies thrive. 
