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Part 1: Making a Cell
KEY: Regular text- Ms. Clark does
Bold text- You do
Procedure:
1) Ms. Clark will make a model cell using Dialysis Tubing. The tubing acts just like a cell membrane because it is selectively permeable
2) Ms. Clark will add GLUCOSE and STARCH into the model cell, and tie the cell closed.
3) The cell will be placed in a beaker of WATER. Ms. Clark will add LUGOL’S IODINE SOLUTION to the water outside of the cell
4) The cell will be set aside for 15 minutes. TURN TO PAGE 3
QUESTION 1: PREDICT what will happen to the substances inside and out of the cell? Your answer should include the word “diffusion”
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 2: Fill in the “Initial State” Diagram 1.0 . S= Starch, G=Glucose, L= Lugol’s Iondine, W= Water.  COLOR the image. 
Diagram 1.0
[image: ]
QUESTION 3: What changes did you observe in the final state?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Part 2: Testing Indicator Solutions
[image: ]Benedict’s Solution
Lugol’s Iodine Solution


Part 3: Analyzing Results
Procedure
1) Look at the cell we set aside earlier. 
2) Ms. Clark will use a pipette to transfer 10 drops of solution from outside of the cell into a new test tube and test for GLUCOSE with BENEDICT’S SOLUTION
	QUESTION 4) Was there any glucose in the solution outside of the cell?
QUESTION 5) Fill in the “Final State” in Diagram 1.0 on page 2.
QUESTION 6) Why did the inside of the cell change color?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 7) Did any STARCH diffuse out of the cell? How do you know?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 8) Did any GLUCOSE diffuse out of the cell? How do you know?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 9) What molecules can move through the membrane?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 10) What molecules can NOT move through the membrane?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
QUESTION 11) Why could some substances diffuse through the membrane, while others were not able to?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Part 4: Critical Thinking Questions
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Chemical Testing

Diftusion Through a Membrane, Student Laboratory Packet, page 3

Table One — Chemical Test Procedures

When Testing a Sample with

Follow This Procedure:

Starch Indicator Solution

place 10 drops of the substance to be tested in a clean test tube
add 10 drops of Starch Indicator Solution

carefully mix the contents of the tube

observe any color change

record results

Glucose Indicator Solution

place 10 drops of the substance (o be tested in a clean test tube
add 10 drops of Glucose Indicator Solution

heat in a hot water bath for 2 minutes

observe any color change

record results

Procedure

« Obtain 6 clean test tubes and use them when testing samples of distilled water, starch, and glucose
with each of the two indicator solutions. Follow the procedures described in Table One.

+  Record your results in Table Two below. Enter the color observed in the test tube after each test is

completed.

Table Two — Chemical Test Results

Indicator Solution Used

Material Tested

Distilled Water Starch Glucose

Blue-colored
Glucose Indicator Solution

Amber-colored
Starch Indicator Solution

What test would you need to perform to prove that it is the combination of glucose and the Glucose
Indicator Solution that changes color when heated and not just the glucose or the Glucose Indicator
Solution alone? Support your answer with an explanation.

Roproducing any par o this page by other than New York Stato schoot personnl s egal.
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1.

During Part 1 of this laboratory activity, one group of students followed the directions incorrectly.
They poured the Starch Indicator Solution into the “cell” and filled the beaker with starch and
glucose salution. State how their results would differ from those obtained hy students in their class
who followed the directions correctly.

Some state roads are salted heavily in the winter, creating an environmental problem. Based on

observations you made in this laboratory activity, explain how organisms could be harmed by high
levels of salt from roadways.
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6. In many animals, glucose, rather than starch, is transported by the blood through the body to all the
cells. Starches in many foods are digested to yield glucose. Based on what you learned in this
laboratory activity, explain why the digestion of starch to glucose 15 necessary.
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Laboratoq;; Activity #5 — élude}lt Laboratory Péckel
Diffusion Through a Membrane

- A Laboratory Activity for the Living Environment

Part 1—Diffusion Through a Membrane

Molecules are constantly moving. They move in straight lines unless they are deflected by other
molecules or obstacles in their environment. Diffusion is the process by which the collisions between
molecules cause them to continually spread apart from each other. Their overall movement can
therefore be described as movement from an area of greater concentration to an area of lower
concentration. Diffusion continues until the molecules are equally distributed, that is, their concentra-
tion is equal throughout the area that contains them. At this point, the molccules continue to move and
collide, but their concentration remains the same throughout the area of containment

When certain molecules encounter artificial membranes with pores, they may be able to pass through.
If the molecules are small enough to pass through the pores, their movements eventually will cause the
concentration of these molecules inside and outside of the membrane to equalize.

Living cells are surrounded by a membrane that acts as a selective barrier between the contents of the
cell and its environment. The membrane is selectively permeable; it allows some molecules and other
particles to enter and exit while blocking others. Even small molecules that could ordinarily pass
through may be blocked. The permeability of the membrane can change depending on changes in the
internal or external environment of the cell

As a part of this activity, you will build a model cell using an artificial membrane. Remember that this
membrane is only a model. Unlike a cell membrane, it will always have the same permeability to
dissolved substances. Small molecules and water will be able to pass through easily while larger
molecules will not.

Objectives

By the end of this activity, you should be able to:
+ demonstrate how to test for simple sugars and starch using chemical indicators
« explain diffusion through a membrane
« describe the permeability of a model membrane for glucose, starch, and Starch Indicator Solution

Important Note: Record all of your data and answers on these laboratory sheets. You will need to keep
them for review before the Regents Examination. You will also need to transfer your answers to a
separate Student Answer Packet, which your teacher will use in grading your work. The school will

retain that packet as evidence of your completion of the laboratory requirement for the Living
Environment Regents Examination.

iffusion Through a Membrane” is a laboratory activiy produced by the State Education Department
‘ for use in fulfiling part of the laboratory requirement for the Regents Examination in Living Environment.
1 } Reprodiicing any part of ths laboratory activiy by other than New York Stafe school personnel s lgel
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