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Neutral Red is a stain that can be used to stain living cells (vital stain). Depending on the pH of the Neutral Red solution, the stain is prevalent either in its non-polar form (NR) or as a cation (NR+). In acidic solutions we find the cherry-red NR+, in neutral and alkaline solutions the reddish-brown or reddish-yellow NR molecule. 


Picture 1: 
pH-dependent equilibrium between stain          Picture 2: The two pH-dependent forms molecules and stain cations.



  of the stain.


TASKS:
1. Add the missing information to the table below with the help of the text and the pictures and your knowledge about solubility. 


2. Read experiment I on the characteristics of the stain and try to explain what will happen. Give reasons.


3. Do the Ion Trap Experiment (II) according to the description.


	
	Stain solution A 

(distilled water)
	Stain solution B 

(tap water)

	pH


	4.6 – 4.9
	7.0-7.1

	H+-concentration 

(low/ high)
	
	

	Medium

(acidic/ neutral to alkaline)
	
	

	Predominant form of the stain (NR/ NRH+)   
	
	

	Colour


	
	

	Charge (negative/ positive/

no charge)
	
	

	Solubility (hydrophilic/ lipophilic)
	
	

	
	
	


Table: Chemical characteristics of the stain solutions.

to be prevalent – besonders häufig vorkommen 

predominant – vorherrschend 

I.
Experiment on the Characteristics of the Stain

Fill a few ml of solution A in one test tube and the same amount of solution B in another test tube. Then add a layer of salad oil (non-polar > does not mix) to both solutions. Shake thoroughly. 

Observation:

Conclusion:

II.
Ion Trap Experiment 
Work in groups of four. One of you is responsible for specimen A (everything that has destilled water), the other one for specimen B (everything that has tap water). Be careful with the stain. Don’t stain the tables or your clothes!

1.
Prepare the petri dishes for the staining:

Take two small petri dishes. Put one on a piece of paper labeled A, the other one on a piece of paper labeled B. Fill solution A in petri dish A and solution B in petri dish B. 

Then fill a small petri dish with destilled and another one with tap water. Put the destilled water beside petri dish A and the tap water beside petri dish B. 

Do not mix up the dishes!

2.
Prepare two small pieces of onion epidermis: 

Take an onion scale and break it gently, leaving the epidermis intact. With the help of a pair of scissors and tweezers remove a small piece of the epidermis. Cut it in halves.

3.
Soak the pieces of epidermis in the solutions:

Put one piece of epidermis in solution A and one piece of epidermis in solution B. Let them soak for 10-20 minutes. 

4.
Prepare the slides:

Label one slide with the letter A, one with the letter B. Put a drop of destilled water from the dish on slide A and a drop of tap water from dish B on slide B. 

Clean the piece of epidermis from solution A in the dish with destilled water and put it on slide A. Clean the piece of epidermis from solution B in the dish with tap water and put it on slide B.

5.
Examining the specimen:

Place slide A under one microscope and slide B under the other microscope. Examine the specimen. Take turns with your partner. Use the observation sheet to note down your observations and conclusions.

6.
When you have finished:

Put the slides in the large petri dish on the teacher’s table. Empty the dishes into the sink. Clean your microscope and work place. Put your microscope back into the cupboard. (Don’t forget to change back to the scanning objective and to wrap the electric cord!) 









GOOD LUCK!







