
LAB 1

EXPERIMENTS: PREPARATION OF CULTURE MEDIUMS

Aim: To learn the preparation process of different culture media and their use. The students will
prepare dilution solutions, PDA, VRBGA, PCA, EMB Agars and MacConkey broth.

DEFINITIONS

Ringer’s dilution solution: Ringer's solution is a solution of several salts dissolved in water for the
purpose of creating an isotonic solution relative to the body fluids of an animal. Ringer's solution
typically contains sodium chloride, potassium chloride, calcium chloride and sodium
bicarbonate, with the last used to balance the pH. Other additions can include chemical fuel sources
for cells, including ATP and dextrose, as well as antibiotics and antifungals [1]. It aims to keep
microorganisms alive without reproducing.

Preparation of serial dilution solutions [2]:

Calculation of dilution factor of the solutions [2]:

Serial dilutions are used to test the effects of a varying concentrations. For convenience, dilutions are
made in multiples of two or ten.

A single dilution is calculated as follows:

Dilution =

For example, the dilution of 1 ml into 9 ml = , which is = 1:10 = 10-1

This same formula applies for all dilutions, regardless of the volumes. A dilution of 1 ml into 1 ml of
diluent equals

, which is = 1/2 = 1:2

A dilution of 0.1 ml into 0.9 ml of diluent (water) equals:

, which is = = 1:10 = 10-1



Better accuracy is obtained with very large dilutions if the total dilution is made out of a series of
smaller dilutions rather than one large dilutions. This series is called a serial dilution, and the total
dilution is the product of each dilution in the series. For example, if 1 ml is dilution with 9 ml, and then
1 ml of that dilution is put into a second 9 ml diluent, the final dilution will be

X = = 1:100 = 10-2

Example calculation of number of individuals in a sample:

Question: If you counted 5 individual colony in your 10-4 dilution, how many bacteria are present in 1
ml of your original solution? Assumption: Every bacteria in the original solution falls onto a different
place on the agar.

Answer: If my solution is diluted 4 times, and if I took 1 ml from the original solution and diluted that,
there should be 104 times more colonies in the 1 ml of our original solution.

So in 1 ml of our original solution there should be 5 x 104 bacteria.

EXPERIMENTS

Preparation of Dilution Solutions

1- Dissolve 1 Ringer Tablet in 500 ml deionized (distilled) water.
2- Transfer 9 ml of this solution into each test tube.
3- Sterilize these tubes in the autoclave at 121°C for 15 minutes.

Preparation of Serial Dilution Solutions

1- Take 1 ml of original sample.
2- Place it into sterile dilution solution previously prepared (10-1).
3- Mix it well with Vortex.
4- Take 1 ml of liquid from 10-1 solution.
5- Place it into sterile dilution solution previously prepared (10-2).
6- Mix it well with Vortex.
7- Continue until you reach the dilution factor you want.

Preparation of PDA (Potato Dextrose Agar)

1- Weigh 3.9 grams of PDA and add to a 100 ml autoclave resistant capped glass bottle.
2- Add 100 ml of distilled water.
3- Wait for 10 minutes and mix later.
4- Sterilize the mixture in autoclave at 121°C for 15 minutes in liquid sterilization mode.
5- Immediately after sterilization is complete, remove it from the autoclave and pour them into petri
dishes.



Preparation of NA (Nutrient)

1- Weigh 2.8 grams of NA place it into a 250 ml of erlenmeyer flask.
2- Add 100 ml of deionized water.
3- Wait for 10 minutes and mix later.
4- Carefully boil it.
5- Wait for it to cool down to 47°C, and transfer to petri dishes.

Preparation of PCA (Plate Count Agar)

1- Weigh 2.25 grams of PCA Agar and add 100 ml of distilled (deionized) water.
2- Autoclave 15 minutes at 121°C.

Preparation of MacConkey Broth

1- Weigh 3.5 grams of MacConkey Broth and add to 100 ml of water.
2- After mixing, take 10 ml and place in tubes and cover with aluminum covers.
3- Sterilize in autoclave at 121°C for 15 minutes in liquid sterilization mode.

Preparation of VRBA (Violet red bile agar, VRBDA D= Dextrose, VRBGA G = glucose)

1- Weigh 3.9 grams of VRBA place it into a 250 ml of erlenmeyer flask.,
2- Add 100 ml of deionized water.
3- Wait for 10 minutes and mix later.
4- Carefully boil it.
5- Wait for it to cool down to 47°C, and transfer to petri dishes.

Preparation of EMB

1- Weigh 3.75 grams of EMB agar place it into a 100 ml of autoclave suitable glass jar.
2- Add 100 ml of deionized water.
3- Wait for 10 minutes and mix later.
4- Autoclave 15 minutes at 121°C.
5- Wait for it to cool down to 47°C, and transfer to petri dishes.

Spread Plate Method:

1- Place a coin in the beaker and add 10 ml of sterile water.
2- Wait for 5 minutes, take 1 ml of the water from the beaker and add it to a tube containing 9 ml
of Ringer solution (10-1).
3- Mix the tube with the vortex, and transfer 1 ml of this solution to another tube with 9 ml of
Ringer solution (10-1). Continue taking 1 ml of of the solution until preparing 10-2, 10-3, 10-4
solutions.
4- Take a previously prepared petri dish with PCA. Take 1 ml of coin containing solution from
diluted solutions and place it on the petri dish using spread plate method
5- Incubate petri dishes at 37 ° C for 24 hours and count the number of colonies.
6- Calculate the number of colonies in 1 ml of the original solution with the coin.

Pour Plate method and counting the number of microorganism in soil

1- Weigh the soil sample is add 1 gram of soil in 10 ml of sterile water.
2- Take 1 ml of this solution and dilute to 10-5 and 10-6 using dilution methods.
3- Prepare VRBA solution as described above.
4- Take 1 ml sample taken from 10-4 dilutions of soil and pour them to empty sterile petri dishes.
5- Cool the PCA solution to 47°C and slowly pour onto the petri dishes with dilutions of soil.
6- Incubate them at 37°C for 24 hours and count the colonies.
7- Calculate the number of colonies in 1 gram of soil.



Inoculation from airborne microorganisms

1- Open the lid of the petri dish containing NA. Keep the lid open for 5 minutes.
2- Incubate the inoculated petri dish at 37°C for 24 hours and count the colonies.

Inoculation from personal items: Finger, Clothes, Key, Coin etc.

1- Slightly open the lid of the petri dish with NA culture medium.
2- Quickly touch the personal items and incubate the inoculated petri dish at 37°C for 24 hours
and count the colonies

QUESTIONS

1- Examine the boxes of agar and broth mixtures and answer the following questions:

A. What are the nutrients in PCA (Plate Count Agar)?

B. What is the pH of PCA?

C. What are the ingredients of VRBD agar?

D. What is the major nutrient in VRBD agar?

E. What is the purpose of Nutrient Agar (NA)?

F. What is the coloring ingredient in MacConkey Broth?

2- Research questions. Search for the answers of following questions:

A. PCA agar is a standard agar used at every microbiology laboratory. What is the main
purpose of using this agar? Search and answer.

B. In question 1B, you found the pH of PCA. What is the advantage of having that pH?

C. What is the function of crystal violet and nutrient bile salts in VRBD agar?

3- Observation questions.

Take the picture of the plates and broth after 24 hours of incubation, paste it into your reports. And
Answer the following questions:

A. How many colonies are present in your soil sample?

B. How many colonies are present in your cheese sample?

C. How many colonies are present on your 1 ml of coin sample?

4- Cultural Characteristics of Microorganisms [3]:

Read the Cultural characteristics of microorganisms chapter and answer the following questions:

A. Select 3 different types of colonies from your agar samples, take their pictures and put them onto
your report. For each colony answer the following questions:

1. What is the size of these colonies? (in milimeter)
2. What is the shape of these colonies ( circular / irregular)
3. Is the surface smooth / fourgh of granular?
4. Is it flat, low convex, high convex, raised, umbonate, umbulate?
5. How is the edge?
6. How is the opacity?
7. What is the color of the colony?
8. Does the colony change the color of the agar?
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