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Regents Biology Laboratory Eggvestigation

OSMOSIS IN EGG CELLS
Background Information


A chicken egg is one, gigantic cell.  It is surrounded by a membrane, just like your cells are.  In it, there are all the necessary supplies to grow a little chicken.  That story is for another day, however.  In this particular investigation, we are interested only in the membrane that surrounds the cell.   You know that membranes don’t let everything through; they are selectively permeable.  That is, they only let things that are the right size, have the right charge, or have the right shape, through.  This is important if the cell is going to maintain homeostasis.

Osmosis is the passive movement of water across a membrane.  That means that water is moving without the application of energy.  You can think of water as moving down its concentration gradient.  It will move from an area of high water concentration to low water concentration.  This is important to many organisms, especially those that live in the water.  If a giant squid cannot maintain the proper amount of salt in its body, it may end up loosing or gaining too much water to a fatal extent.  There are organisms like salmon that must also swim from the salty ocean to freshwater streams to reproduce.  Salmon have special ways of dealing with this change in salt.  At the end of the investigation, think about what might happen to each of the salmon’s cells if it did not deal with this change properly.
Purpose

The purpose of this investigation is to discover the wonders of osmosis, and see how eggstra special they can be.  You will eggsperience the process by using a very large cell, a chicken egg, with which you will eggsamine the movement of water across a membrane.
Materials

500 mL beaker
Corn syrup


Egg
Vinegar

Paper towels
PENCIL

Masking tape
Procedure
N.B.:  If you wish, you can use a digital camera to take a picture of your egg once a day.  Then, at the end of the eggsperiment, you can have a record of what your egg looked like!  If you take more than one picture per day, you can get a “time-lapse” view of your egg eggspanding and contracting.

DAY ONE


You need to remove the shell of your egg in order to do this eggsperiment.  However, simply “peeling” it as you might a hard-boiled egg will remove the membrane, too.  You will instead dissolve the shell using a mild acid solution.  The shell is made of a protein matrix with calcium affixed for strength.  The acid will break up this matrix and the shell will dissolve away.

1.  Label your beaker with your lab group’s names or some other identifying characteristic.  


2.  Place your entire egg carefully in the beaker.


3.  Pour enough acid solution in the beaker to cover the egg.


4.  Place your beaker on the counter area labeled for your class.
DAY TWO


The shell should be completely dissolved by now.  You will also notice some other changes in your egg.  You must handle your egg with GREAT CARE from this point on, as the shell is gone, and the only thing keeping the insides of the egg inside the egg is a very thin membrane.  USE CAUTION when moving your egg!
QUESTION 1:  What changes did you note in your egg?

QUESTION 2:  Why do you think these changes occurred?  (hint: think about what solution your egg was in.)


1.  CAREFULLY remove your egg from the beaker, and CAREFULLY blot it dry.

2.  Mass your egg and record your data in table 1.


3.  Find the volume of your egg by determining its water displacement.  Fill a beaker with a known amount of water.


4.  Add your egg CAREFULLY, and now subtract the new volume of water from the amount you started with.  The difference is the volume of your egg.  Record your data in table 1.


5.  Record any other observations, and then determine if the solution was hypertonic, hypotonic, or isotonic to your egg.

6.  Rinse out your beaker, and re-fill it with distilled water so that your egg is covered completely.


7.  Put your egg back in the space designated for your class.

QUESTION 3:  What do you think will happen to the egg at the end of one day in distilled water?  WHY do you think so?

DAY THREE


1.  Remove your egg CAREFULLY from the beaker and blot it dry.


2.  Find and record the mass and volume of your egg as described above.


3.  Record your data in table 1.


4.  Re-fill your beaker with corn syrup, and carefully place your egg in it, making sure that it is completely covered.

QUESTION 4:  What do you think will happen to your egg after one day in the corn syrup?  WHY do you think so?

DAY FOUR


1.  Remove your egg CAREFULLY from the beaker, rinse it GENTLY, and blot it dry.

2.  Find the mass and volume of your egg and record your data.


3.  Your next task is to see if you can get your egg back to its original mass and volume.  Design your own solution, fill your beaker with it, and add your egg.  A delightful prize is waiting for the group that gets their egg closest to the original mass!

DAY FIVE

1.  CAREFULLY remove your egg from the beaker, rinse it, and blot it dry.


2.  Find the mass and volume of your egg.

3.  Subtract these numbers from your original numbers from DAY TWO.


4.  When you are finished, you may dispose of your egg in the garbage, and your solution in the sink.


5.  If you wish, you may try to explode your egg or shrivel it completely.  Design a solution that you think will accomplish this, and go for it.  No extra credit will be given, but who doesn’t want to see an egg go all willy-nilly?
	
	Day 1
	Day 2
	Day 3
	Day 4
	Day 5

	Mass (g)
	X
	
	
	
	

	Volume (mL)
	X
	
	
	
	

	Observations
	X


	
	
	
	

	Is the solution hypertonic, hypotonic, or isotonic?
	X


	
	
	
	


Table 1.  Observations of egg over five days
Analysis

QUESITON 5:  Draw what an ANIMAL cell would look like when placed in a hypotonic solution.

QUESTION 6:  Draw what a PLANT cell would look like when placed in a hypotonic solution.
QUESTION 7:  Explain what is meant by “water moves down its concentration gradient.”
QUESTION 8:  Name two things that you would change to make this lab better.
PAGE  
4

