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Lab Write-up By Ryan Dellolio

Biology 1(Mr. Lee

The Bronx High School of Science

November 21, 2003

Intro

In these Laboratory exercises, we set out to prove that cells are dynamic, and perform many life functions simultaneously.    The main subject of this exercise was to explain how materials move in and out of the cell, one of its dynamic features.  To explain this, we examined osmosis in purple onion tissue (Lab A), and how different materials diffuse through a membrane, materials such as water, starch, and sugar (Lab B).  The cell membrane, a crucial organelle in intracellular and extracellular transport, seemed to be the source of the diffusion through the cell.
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Materials

Lab A(microscope, lens paper, slide, coverslip, dissecting needle, piece of purple onion, absorbent paper towel, biological waste pail, soap water, dropper, and bottles of: 0.9% salt solution(99.1% H20 + 0.9 % NaCl), 10.0% salt solution (90.0% H20 + 10.0% NaCl), distilled water (100% H20 + 0% NaCl).

Lab B(Dialysis tubing, Glucose Indicator Solution, Starch Indicator Solution, concentrated glucose solution, starch solution, tap water, test tube rack, funnel, 7 test tubes, test tube holder, paper towels, droppers or pipettes, 250mL beaker, hot plate for hot water bath.
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Methods

Lab A( A Piece of onion was obtained from the stock supply.  The epidermal cell layer with the purple pigment was removed from the rest by gently cracking it in half.  Then it was detached from the rest of the onion and stretched out over a clean slide, so it is flat and semi-transparent.  0.9% salt solution was added to top of the purple onion, and then the coverslip was added.  A deeply pigmented area was focused under low power.  A clear set of cells was then focused under high power.  A replacement technique was used and then 10% salt solution was added, and left alone for 3 minutes.  After the results were recorded, the replacement technique was used again, and 0.0% saline solution was added, viewed and focused under high power, and recorded.  All materials were then cleaned up.
Lab B(  A 20cm dialysis tube was soaked in warm tap water for a few minutes, and then the ends were rubbed, forming it into a tube shape.  One end was sealed by tying a knot; the goal was to make that side water proof.  A funnel was used to pour a glucose solution until the tube was ¼ full.  It was then tied identical to the other side.  A beaker was filled with water, and the tube was submerged inside it.  Starch indicator and was added to the water on the outside of the dialysis tube.  The newly formed “cell” was set aside undisturbed in the beaker for 20 minutes.  If the starch indicator in the water proved positive, starch was diffusing through the dialysis tube.  To test if glucose could pass through this membrane, the experiment was repeated, putting glucose in the dialysis tube, and glucose indicator in the water.  If the glucose indicator in the water proved positive, starch was also diffusing through the dialysis tube.
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Results
Lab A( When a few adjoining pigmented cells were viewed and focused under high power with 0.9% saline added, this is what was seen:

When looking at this cell, the cytoplasm within it has turned pink.  The cell wall, however, has stayed the same.  The cell nucleus is clear now.
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When a pigmented cell was viewed and focused under high power with 10.0% saline added, this is what was seen:

The high concentration of saline solution had a drastic effect the cell.  The Pigmented section shrunk, still being contained within the cell wall.  It is apparent the cell membrane has been affected, while the cell wall has not.

Once again, distilled water was added to the cells using the replacement technique:

The cell membrane has been stretched back to almost its original size.  The once concentrated pigment in the cells has apparently spread out, and become diluted.

Lab B(  The following is the chemical test results for each of the indicators:
	Indicator Solution:
	Starch
	Glucose
	Beaker Solution

	Starch Indicator (Lugols Solution)
	+
	-
	A dark, bearish color 

	Glucose Indicator (Benedicts)
	-
	+
	A green or orange substance when boiled for 5 minutes


Results of Experiment:





Discussion:

Based on the results we concluded from the previous 2 experiments we can extrapolate that these Lab exercises have very valid real world applications.  In Lab A, we came in contact with isotonic, hypotonic, and hypertonic solutions.  The 0.9% salt solution is an example of an isotonic solution, the 10.0% salt solution is considered hypertonic, and the distilled water is hypotonic.  The environment inside and outside of the cell, and whether water will move in or out of the cell, is determined by the presence of these 3 different types of solutions.  There are many examples to this all around us:  

i. In supermarkets and in households, vegetables should be stored in humid conditions in order to retain their crispness.  The water inside, as well as outside the vegetable are important to its freshness.  If there is an excess amount of water inside, and none outside, the water would move from higher concentration to lower concentration, therefore dehydrating the vegetable.  And Vice Versa.

ii. Salt can act as an excellent food preservative.  This is due to the fact that salt is a super hypertonic solution, meaning it will immediately absorb into meat or other foods.  Salt has the tendency to kill bacteria so together; these two traits make it very useful.  This super hypertonic property of salt also has some other effects:
iii. In movie theatres, the popcorn is usually very salty, a marketing technique, and a biological phenomenon.  Salt, as we said is a super hypertonic solution.  In turn, when it touches the tongue and the throat, it will absorb all of the liquid on it, causing you to be thirsty.  Very good for movie theatres...you must buy their soft drinks!
In Lab B, however, we found out that some materials can pass through a membrane and some cannot.  In every membrane, there are very tiny pores, all membranes having different sized pores.  Depending on the size of the molecule trying to pass through it, the molecules will either not fit, or will slide through, as seen here:
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Conclusion:

Lab A:
 
In purple onion tissue Laboratory investigation, something very interesting happened in the cells.  To start out, they were normal in there close to normal conditions.  Their natural pink pigment gave it a recognizable hue.   10.0% salt saline solution (hypertonic) was added.  The cell membrane drastically shrank to 1/3 its size; however the cell wall remained the same.  Once again as we added distilled water to the cell, the membrane enlarged to about it original size.  This time though, the pigment was more spread out, and it was not as concentrated, color wise.
Lab B:

In this Laboratory investigation, we were testing if the 3 materials, salt, sugar and water could pass through the pores on the membrane of the dialysis tube.  Sugar’s molecules, apparently could, while the molecules in starch were too big to fit and pass through the pores.  We concluded that all membranes have pores, and not all molecules can pass through them.
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The Starch was unable to pass through the membrane of the dialysis tubing
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The Glucose was able to pass through the membrane of the dialysis tubing, and mixed with the water of the beaker.
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The large blue molecules can not fit through the pores on the membrane
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