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ABSTRACT:  	Comment by Author: While this is the first section of your paper, it will be the last one to write. An Abstract is the short version of the entire paper that includes the findings of your experiment.


Six experiments were conducted to determine if osmosis and diffusion could be simulated in a laboratory setting. Experiments were selected to observe these processes on both plant and animal cells and also through non-living matter.  The findings support students were able to replicate how living cells combat environmental changes in tonicity and other stressors, such as pH fluctuations, to maintain equilibrium through the movement of water across the plasma membrane.    
INTRODUCTION:  	Comment by Author: An introduction should announce the topic and provide context. What is the subject? Explain the definitions and terms. What did other researcher find out so far (cite these sources). End with a hypothesis for each experiment you want to conduct. To find and read articles: https://www.irsc.edu/libraries/findarticles/findarticles.aspx?id=1222 Click on ‘Databases by subject’. Login with your student id – PIN is MMDD of your birthday. Expand ‘Biology’ and click on JSTOR.

I searched for "Osmosis" and found several articles.


Living organisms must maintain homeostasis (OpenStax College 2018).  One of the many ways they maintain homeostasis is through the process of osmoregulation which is the regulation of the osmotic pressure of an organism’s body fluids.  In a cellular environment, there is a plasma membrane (selectively permeable membrane) that separates the fluid in the cell from the fluid outside of the cell (Kim et al. 2005).  Diffusion is the random movement of molecules from an area of high concentration to an area of low concentration.  Osmosis is the diffusion of water through a selectively permeable membrane.   When two solutions on either side of a selectively permeable membrane are equal in solute concentration and no net movement is detected, the solutions are termed isotonic (OpenStax College 2018).  If two solutions differ in the concentrations of solutes, the one with more solutes is hypertonic and the one with less solutes is hypotonic.  If an animal cell is in a hypertonic solution, it might lose too much water.  Conversely, if an animal cell is in a hypotonic solution, it might gain too much water, possibly causing it to lyse (Rodgers 2018). The passage of water through the cell membranes is important for cells to maintain osmotic equilibrium with their environment (Bird 1972). 	Comment by Author: This is how information from the online textbook of our lecture course is cited. 	Comment by Author: Since the information of this sentence is from the same source that is referenced before, it does not need to be cited.	Comment by Author: When you have three or more authors, this is how the are referenced.	Comment by Author: This is how information from our current Lab Manual is cited.	Comment by Author: Reference to an article with just one author. Two authors would be referenced as (Last_Name and Last_Name YYYY).
In this lab, dialysis tubing was used to simulate the cellular membrane and varying concentrations of sucrose solution were used to create hypertonic solutions. 

HYPOTHESES: 	Comment by Author: Copy all hypothesis statements and include your ‘fill in the blank’ predictions from Exercise 6. (pages 68, 71, etc.)
1. When conducting diffusion experiments using methylene blue through liquid, semi-solid and solid mediums, the dye will diffuse the fastest in the liquid medium and the slowest through the solid medium.
2. When observing the diffusion and osmosis demonstration, the room temperature beaker will illustrate the process called osmosis and the heated beaker will illustrate the process called diffusion. 
3. When conducting tonicity experiments with red blood cells, the animal cells will demonstrate osmotic capabilities resulting in hemolysis and crenation when subjected to hypertonic and hypotonic solutions, respectively. 
4. When conducting tonicity experiments with an Elodea leaf and potatoes, the plant cells will demonstrate osmotic capabilities resulting in plasmolysis and turgor pressure when subjected to hypertonic and hypotonic solutions, respectively. 
5. When subjecting simulated cytoplasm (albumin) to various pH solutions, the simulated cytoplasm will demonstrate buffering capabilities when acid is added.

MATERIALS & METHODS:	Comment by Author: In detail, list all materials needed to conduct the experiment. Keep in mind: A person unfamiliar with your experiment has to be able to replicate your experiment by just using your Lab report.


 Rate of Diffusion through Mediums Procedure:	Comment by Author: This is a step by step account of what was done. The information comes from pages 68, 69, and 70 from the Lab Manual. However, the M&M section is written in passive voice. 

“Three vials were labeled” instead of “Label 3 vials”.

No ‘flow’ words (then, afterwards, etc.) are needed; if not stated otherwise, it is assumed that the steps were performed in the order they are listed.

When several experiments are performed, write one section per experiment.


Materials: 
· porous tile
· 1.5% premade agar
· 20 ml of water
· 1 petri dishes
· methylene blue dye
· wooden stir stick
· timer
· small metric clear ruler
Three mediums were subjected to one drop of methylene blue dye and the radius of dye was recorded in mm using a ruler.   The tile and semi-solid agar were started prior to class and the start times were recorded by the instructor to allow ample time for the dye to diffuse into the medium. End time would be recorded when the student measured the radius of the dye edge. The student conducted the water medium test creating their own start and end time between 30 sec – 1 min. All data was recorded in Table 6-1. and converted to hours for use in calculating Rate of Diffusion. 

Diffusion through Semi-permeable Membrane Procedure:

Materials: 
· 2 pieces of Dialysis tubing approx. 40 cm long tied at one end
· Two rubber bands
· Two 50 ml beakers
· 5ml glucose solution
· 5ml starch solution
· Funnel
· 50 ml graduated cylinder
· Water
· Iodine 
· Triple beam balance
· Benedicts reagent

<type demo procedure here>……..  Results were recorded in Table 6-2.

Osmosis in Red Blood Cells (animal cells) Procedure:

 Materials:
· Three vials of blood subjected to either: Deionized water, 0.9%NaCl, or 10% NaCl
· Printed text from a book

Three tubes of blood were placed in front of printed text to observe the transparency or opaqueness of the liquid by determining if text was visible through the tube to the printed text on the other side. Results were recorded in Table 6-3.







Osmosis in Elodea Leaf (plant cells) Procedure:

Materials:
· 2 glass slides
· 2 cover slips
· 2 elodea leaves
· Deionized water
· 10% NaCl
Wet mounts of Elodea leaves were prepared using either Deionized water or 10% NaCl. Observations to plasma membrane were recorded in Table 6-4.


Osmosis in Potatoes (plant cells) Procedure:

Materials:
· 2 pieces of potato 1 cm x 1cm x 4-5 cm strips
· 2 test tubes
· Grease pen
· Deionized water
· 10% NaCl
Potato pieces were placed into either test tube of Deionized water or 10% NaCl for 1 hour then removed for inspection. Appearance and texture in relation to which liquid the specimen was place into were recorded in Table 6-5.


Effect of pH on Cytoplasm (Albumin) Procedure:

Materials:
· 3 test tubes
· Water
· Grease pen
· Buffer 7.0 solution
· Albumin
· 3 Wooden sticks
· pH paper
· 0.1N HCl 
Three test tubes were filled with water, buffer and albumin respectively. pH was measured by dipping a designated wooden stick into the liquid and placing a drop onto pH paper – associated pH level  was recorded in Table 6-6. Five drops 0.1N HCl was added to each and swirled using each separate wooden stick and pH was again recorded in Table 6-6. 

DATA & RESULTS:	Comment by Author: Data versus Results versus Discussion: Data shown the raw numbers. Results compare, sort, order, and calculate the data. Discussion makes conclusion based on what your results show. These topic would be clearly separated in a formal report or publication but for learning purposes data and results have been combined under the same heading.

As before, for each experiment, show all collected data. Here, again, the table 6-1 page 70 can be copied. This time with the columns that were calculated (‘Rate of diffusion’ column). Add a sentence that states HOW your calculated columns were derived and end that sentence with referencing your calculated table.

Experiment 1 – Rate of Diffusion through Mediums

Diffusion was the fastest in the ___________________ medium and slowest in the  _________________medium. Rate of Diffusion was calculated by dividing the radius of diffused dye reported in millimeters (mm) by the total hours (h) the experiment was conducted (Table 6-1.)

	Table 6-1.  Rate of Diffusion

	
	Medium
	Start Time
	End Time
	Total Time
	Convert to hours (h)
	Distance Moved (mm)
	Rate of Diffustion (mm/h) 

	Solid
	tile
	     :      :     
	     :      :     
	     :      :     
	 
	 
	 

	Semisolid
	agar
	     :      :     
	     :      :     
	     :      :     
	 
	 
	 

	Liquid
	water
	     :      :     
	     :      :     
	     :      :     
	 
	 
	 




Experiment 2 – Diffusion through Semi-permeable Membrane

For the room temperature experiment, the color changed from __________to ______________the bag/cell and from _______________to __________________in the beaker/environment. The bag became _________________ in size and the beaker solution became _______________ in size, thus showing the room temperature experiment was an example of _______________________.

For the heated experiment the color changed from __________to ______________the bag/cell and from _______________to __________________in the beaker/environment. The bag became _________________ in size and the beaker solution became _______________ in size, thus showing the room temperature experiment was an example of _______________________.

	Table 6-2.  Diffusion through Semi-permeable Membrane

	
	
	START of Experiement
	END of Experiement

	
	
	Initial Contents
	Initial Color
	Initial Volume (ml)
	Molecules Size       (large or small)
	Final Contents
	Final Color
	Final Volume (ml)
	Change in volume     ( +/-)             
	Conclusion : 

	Room Temp 
	Bag (Cell)
	glucose            +                   starch
	Cloudy White
	 
	large; large
	Glucose, starch, Iodine, Water
	purple/black
	 
	"+"
	Demonstration of Osmosis: inside bag high solute conc, outside bag low solute conc.  Barrier would not allow diffusion, so Osmosis occurred to equalize

	
	
	
	
	
	
	
	
	
	
	

	
	Beaker (Enviornment)
	water                  +                   iodine
	Amber
	 
	small; small
	Water
	light yellow to clear
	 
	"-"
	

	
	
	
	
	
	
	
	
	
	
	

	Heated  
	Bag (Cell)
	glucose            +                   starch
	Cloudy White
	 
	large; large
	starch
	cloudy white
	 
	"-"
	Demonstration of Diffusion: inside bag high solute conc, outside bag lower solute conc. Barrier was removed by heat, thus simple diffusion could occur

	
	
	
	
	
	
	
	
	
	
	

	
	Beaker (Enviornment)
	water                  +                   benedicts
	Bright Blue
	 
	small; large
	water, glucose, benedicts 
	orange
	 
	"+"
	

	
	
	
	
	
	
	
	
	
	
	



Experiment 3 – Osmosis in Red Blood Cells

Blood Cells in Tube 1 were subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Blood cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  
 Blood Cells in Tube 2 were subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Blood cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  
 Blood Cells in Tube 3 were subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Blood cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  


	Table 6-3.  Osmosis in Red Blood Cells

	Tube
	Extracellular Solution
	Tonicity (environment)
	Print Visible?
	Explanation (Scientific Term)

	1
	0.9% NaCl
	Isotonic

	No: cells undisturbed/present and blocking view
	- Na -

	2
	10% NaCl (salt water)
	Hypertonic

	No; cells shriveled but still present blocking view/pulled away from cell membrane
	crenation

	3
	DI water
	Hypotonic

	Yes; cells swelled to rupture
	hemolysis




Experiment 4 – Osmosis in Elodea Leaf

Elodea Cells on Slide 1 were subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Plant cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  
Elodea Cells on Slide 2 were subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Plant cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  

	Table 6-4.  Diffusion in Elodea Leaf

	Slide 
	Extracellular Solution
	Appearance of Cells/Plasma Membrane
	Explanation (scientific term)

	1
	Fresh water
	Large central vacuole pressing organelles along cell wall
	turgor pressure

	2
	10% NaCl (salt water)
	No LCV present, plasma membrane pulled from sides of cell wall, collapsed around organelles in center
	plasmolysis





Experiment 5 – Osmosis in Potatoes

The Potato in Solution A was subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Plant cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  
The Potato in Solution B was subjected to an extracellular solution consisting of __________% NaCl, also referred to as a _____________ environment. Plant cell osmoregulation resulted in the cells __<shrinking, swelling, or were unaffected>__ demonstrating a process known as ______________.  

	Table 6-5.  Diffusion in Potato

	Bottle 
	Potato Observation
	Extracellular Solution
	Tonicity of Environment
	Explanation (scientific term)

	1
	crisp
	DI water
	hypotonic
	turgor pressure

	2
	limp
	10% NaCl (salt water)
	hypertonic
	plasmolysis



Experiment 6 – Effect of pH on Cytoplasm

The pH of the water solution was ____ before adding acid, and ____ after adding acid.  The pH of the buffer solution was ______ before adding acid, and _____ after adding acid.
The pH of the simulated cytoplasm was _____ before adding acid, and ____ after adding acid.

	Table 6-6.  Effect of pH on Cytoplasm

	Solution
	pH before Acid Added
	pH after Acid Added
	Explanation

	Water
	7
	3
	Non buffered

	Buffer
	7
	7
	Acid was neutralized

	Simulated Cytoplasm
	7
	6
	Acid was neutralized




DISCUSSION & CONCLUSIONS: 	Comment by Author: Explain what the results mean. Show what logical conclusion can be drawn from interpreting the results. 

State either ‘The hypothesis was supported’ or ‘The hypothesis was not supported’.

Here would be the discussion this experiment. One discussion for each hypothesis.	Comment by Author: In your Lab Manual, you have the discussion sections that you need to copy here. Just change the ‘My hypothesis’ to the more formal ‘The hypothesis’ to avoid ‘I’, ‘We’, ‘Us”, etc. 

For each hypothesis you need one discussion section.

If your hypothesis is NOT supported, that is perfectly fine! 

State what actually happened and make sense of why.

My results ___ <support or reject> ____ the hypothesis: The __________________medium will diffuse fastest and _______________medium will diffuse the slowest.  <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>



My results ___ <support or reject> ____ the hypothesis: The Room Temperature Beaker will illustrate the process called _______________ and the Heated Beaker will illustrate the process called ________________. <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>


My results ___ <support or reject> ____ the hypothesis: The animal cells __<will or will not>__ demonstrate osmotic capabilities resulting in hemolysis and crenation when subjected to hypertonic and hypotonic solutions respectively.  <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>


My results for the Elodea experiment  ___ <support or reject> ____ the hypothesis: The plant cells __<will or will not>__ demonstrate osmotic capabilities resulting in plasmolysis and turgor pressure when subjected to hypertonic and hypotonic solutions respectively. <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>


My results for the Potato experiment  ___ <support or reject> ____ the hypothesis: The plant cells __<will or will not>__ demonstrate osmotic capabilities resulting in plasmolysis and turgor pressure when subjected to hypertonic and hypotonic solutions respectively.  <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>


My results ___ <support or reject> ____ the hypothesis: The simulated cytoplasm __<will or will not>__ demonstrate buffering capabilities when acid is added.  <Evaluate your outcome objectively in this section. State any data deviations from what you expected and possible reasons why this may have occurred.>

[bookmark: _GoBack]
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