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ABSTRACT
The microbial limit tests are designed to perform the qualitative and quantitative estimations of specific viable microorganisms present in pharmaceutical substances or in the samples. Since, the pharmaceutical products deals with the formulation of various dosage form which ultimately be used by the human for alleviating certain kind of ailments to treat the dreadful diseases. Therefore, the test should be performed in all the dosage form to ensure that the formulation is free from any micro-organism and it also ensure that it will not going to harm the human body as concern to the micro-organism.
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INTRODUCTION

The microbial limit tests are designed to perform the qualitative and quantitative estimations of specific viable microorganisms present in pharmaceutical substances or in the samples. It includes tests for total viable count (bacteria and fungi) and specified microbial species (Escherichia coli, Salmonellla, Pseudomonas aeruginosa and Staphylococcus aureus). It must be carried out under conditions designed to avoid accidental microbial contamination of the preparation during the test. When the test specimens have antimicrobial activity or contain antimicrobial substances must be eliminated by means of procedure such as dilution, filtration, neutrilization or inactivation. For the test, use a mixture of several portions selected random from the bulk or from the contents of a sufficient number of containers. If test specimens are diluted with fluid medium, the test should be performed quickly. In performing the test, precautions must be taken to prevent biohazard. According to USP the test is designed to determine total aerobic microbial count and yeast and mould count. This test demonstrates that product is free from Staphylococcus aureus, E. coli, Pseudomonas aeruginosa, C. albicans and A. niger.
PRELIMINARY TESTING

The methods given are invalid unless it is demonstrated that the test specimens to which they are applied do not of themselves inhibit the multiplication under the test conditions of microorganism that cab be present. The preliminary testing includes total viable aerobic count.

Total viable aerobic count: This test determines the mesophilic bacteria and fingi which grow under aerobic conditions. Psychrophillic, thermophillic, basophilllic and anaerobic bacteria and microorganisms which require specific ongredients for growth may give negative result, even if significant numberexist in test specimens. The test may be carried out using one of the following methods, i.e., membrane filtration method, pour plate method, spread plate method or serial dilution method. Different culture media and temperature are required for the growth of the bacteria and fungi (moulds and yeast). Serial dilution method is applicable only to the enumeration of bacteria.

PREPARTION OF THE TEST SOLUTION

Phosphate Buffer (pH 7.2), buffered Sodium Chloride-Peptone Solution or Fluid medium used for the test is used to dissolve or dilute the specimen.

Water Soluble products: Dissolve 10 g or dilute 10 ml of the preparation being examined, unless otherwise specified in buffered sodium chloride-peptone solution pH 7.0 or any other suitable sodium medium shown no antimicrobial activity under conditions of test and adjust the volume to 100 ml with same medium. If necessary, adjust the pH to about 7.0.

Products insoluble in water (non-fatty): Suspend 10 g or 10 ml of the preparation being examined unless otherwise specified in buffered sodium chloride-peptone solution pH 7.0 or any other suitable sodium medium shown no antimicrobial activity under conditions of test and adjust the volume to 100 ml with same medium. If necessary, divide the suspension mechanically.

A suitable surface-active agent such as 0.1 % w/v of polysorbate 80 may be added to assist the suspension of poorly wettable substances. If necessary, adjust the pH to about 7.0. 

Fatty products: Homogenise 10 g or 10 ml of the preparation being examined unless otherwise specified, with 5 g of polysorbate 20 or polysorbate 80. If necessary, heat to not more than 40(c. 

PROCEDURE

1. MEMBRANE FILTRATION METHOD


This method is applied to the sample, which contains antimicrobial substances. 

Use membrane filters of an appropriate material with a pore size of 0.45 µm or less. Filters about 50 mm across are recommended, but other sizes may be used. Sterilize the filters, filtration apparatus, media, and other apparatus used. Usually, measure two test fluids of 10 ml each; pass each sample through a separate filter. Dilute the pretreated test fluid if the bacteria concentration is high, so that 10 100 colonies can develop per filter. After filtration, wash each filter three times or more with an appropriate liquid such as phosphate buffer, sodium chloride-peptone buffer, or fluid medium. The volume of the washings should be about 100 ml each. If the filter used is not about 50 mm in diameter, use an appropriate volume of washing, depending on the size of the filter. If the sample includes lipid, polysorbate 80 or an appropriate emulsifier may be added to the washings. After filtration, for bacteria detection, place the two filters on a plate of soybean-casein digest agar medium, and for fungi detection, add an antibiotic to the medium and place them on a plate of one of Sabouraud glucose agar, potato-dextrose agar, or GP agar media. Incubate the plates at least for 5 days at 30-35º for bacteria detection and at 20-25º ºfor fungi detection, and count the number of colonies. If counts obtained are considered to be reliable in shorter incubation time than 5 days, these counts may be adopted for calculation of the viable count.

2. POUR PLATE METHOD   
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Use Petri dishes 9-10 cm in diameter. Use at least 2 agar media for each dilution. Take 1 ml of the test fluid or its dilution into each Petri dish aseptically, add to each dish 15º 20 ml of sterilized agar medium, previously melted and kept below 45º ºand mix. For bacteria detection, use soybean-casein digest agar medium and for fungi detection, use one of Sabouraud glucose agar, potato-dextrose agar, and GP agar media, to which antibiotic has previously been added. After the agar solidifies, incubate at least for 5 days at 30º 35º for bacteria detection and at 20º 25º ºfor fungi detection. If a large number of colonies develop, calculate viable counts obtained from plates with not more than 300 colonies per plate for bacteria detection and from plates with not more than 100 colonies per plate for fungi detection. If counts are considered to be reliable in a shorter incubation time than 5 days, these counts may be adopted.

3. SPREAD PLATE METHOD 

Place 0.05-0.2 ml of the test fluid on the solidified and dried surface of the agar medium and spread it uniformly using a spreader. Proceed under the same conditions as for the Pour Plate Method, especially about Petri dishes, agar media, incubation temperature and time, and calculation method.
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4. SERIAL DILUTION METHOD (MOST PROBABLE NUMBER METHOD)
Use 12 test tubes: 9 containing 9 ml of soybean-casein digest medium each and 3 containing 10 ml of the same medium each control. Prepare dilutions using the 9 tubes. First, add 1 ml of the test fluid to each of three test tubes and mix to make 10-times dilutions. Second, add 1 ml of each of the 10-times dilutions to each of another three test tubes and mix to make 100-times dilutions. Third, add 1 ml of each of the 100-times dilutions to each of the remaining three test tubes and mix to make 1,000-times dilutions. Incubate all 12 test tubes for at least 5 days at 30-35º ºNo microbial growth should be observed for the control test tubes. If the determination of the result is difficult or if the result is not reliable, take a 0.1 ml fluid from each of the 9 test tubes and place it to an agar medium or fluid medium, incubate all media for 24 to72 hours at 30º 35º ºand check them for the absence or presence of microbial growth. Calculate the most probable number of microorganisms per ml or gram of the sample, using the table given below.
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	The number of test tubes in which microbial growth is observed, when the amount of the sample of the sample given below (per test tubes) is added 
	The most probable number of micro-organisms per gram or ml

	0.1 g or 0.1ml
	0.01g or 0.01ml
	1mg or 1µl
	

	3

3

3

3
	3

3

3

3
	3

2

1

0
	1100

1100

500

200

	3

3

3

3
	2

2

2

2
	3

2

1

0
	290

210

150

90

	3

3

3

3
	1

1

1

1
	3

2

1

0
	160

120

70

40

	3

3

3

3
	0

0

0

0
	3

2

1

0
	95

60

40

23


Note: When the number of test tubes showing microbial growth is not more than.

MEDIA

Culture media may be prepared as given below or dehydrated culture media may be used provided that, when reconstituted as directed by the manufacturer, they have similar ingredients and/or yield media comparable to those obtained from the formula given below.

Where agar is specified in a formula, use agar that has moisture content of not more than 15%. Water is called for in a formula, use purified water. Unless otherwise indicated, the media should be sterilized by heating in an autoclave at 115ºC for 30 minutes.

In preparing media by the formulas given below, dissolve the soluble solids in the water, using heat if necessary, to effect complete solution and add solutions of hydrochloric acid or sodium hydroxide in quantities sufficient to yield the required pH in the medium when it is ready for use. Determine the pH at 25º ± 2º.

DIFFERENT TYPES OF MEDIA 

1. Soybean-casein digest agar medium

Casein peptone





15.0   g


Soybean peptone





5.0     g

Sodium chloride





5.0     g


Agar







15.0   g


Water






1,000 ml

Mix all the ingredients autoclave for 15-20 minutes at 121º .Its pH becomes 7.1

7.3 after autoclaving.

2. Fluid soybean-casein digest medium 

Casein peptone





17.0   g

Soybean peptone





3.0     g


Sodium chloride 





5.0     g


Dipotassum phosphate 




2.5     g


Glucose 






2.5     g


Water







1,000 ml

Mix all the ingredients and autoclave for15-20 minutes at 121º.Its pH becomes 7.1º 7.5.

3. Antibiotics-added Sabouraud glucose agar medium


Peptone (derived from meat and casein)

10.0 g


Glucose 





40.0 g


Agar






15.0 g

Water






1,000 ml

Mix all the ingredients and autoclave for 15-20 minutes at 121º. Its pH becomes 5.4 - 5.8. Immediately before using, to above medium, and the sterilized solution containing 0.10 g of benzylpenicillin potassium and 0.10 g of tetracycline per liter of medium. Benzylpenicillin potassium and tetracycline may be replaced by 50 mg of chloramphenicol per liter of medium.

 4. Antibiotics-added potato-dextrose agar medium 

      
Potato extract




4.0    g

      
Glucose 




20.0  g

Agar





15.0   g

      
Water





1,000 ml

Mix all the ingredients and autoclave for 15- 20 minutes at 121º. Its pH becomes 5.4-5.8. Immediately before using, to above medium, add the sterilized solution containing 0.10 g of benzylpenicillin potassium and 0.10 g of tetracycline per liter of medium. Benzylpenicillin potassium and tetracycline may be replaced by 50 mg of chloramphenicol per liter of medium.

5. Antibiotics-added GP (glucose-peptone) agar medium 

Glucose 





20.0   g

Yeast extract





2.0     g

Magnesium sulfate 




0.5     g

Peptone





5.0     g

Monopotassium phosphate 



1.0     g

Agar 






15.0   g

Water






1,000 ml

Mix all the ingredients and autoclave for 15- 20 minutes at 121º.Its pH becomes 5.6- 5.8. Immediately before using, to above medium, add the sterilized solution containing 0.10 g of benzylpenicillin potassium and 0.10g of tetracycline per liter of medium. Benzylpenicillin potassium and tetracycline may be replaced by 50 mg of chloramphenicol per liter of medium.

6. Fluid lactose broth medium 

Meat extract 





3.0     g

Gelatin peptone 




5.0     g

Lactose





5.0     g

Water






1,000 ml

Mix all the ingredients and autoclave for 15-20 minutes at 121º .Its pH becomes 6.7 -7.1. Cool immediately after autoclaving.

7.BGLB (brilliant green lactose bile) medium

Peptone 





10.0     g 

Lactose 





10.0     g

Powdered Cattle Bile 




20.0     g

Brilliant green 




0.0133 g

Water 






1,000   ml

Mix all the ingredients and autoclave for 15-20 minutes at 121º. Its pH becomes 7-4.

8. EBM (Eosin-methylene blue) agar medium  

Gelatin peptone




10.0 g

Dipotassium phosphate 



2.0   g

Lactose 





10.0   g

Agar






15.0   g

Esoine 






0.40   g

Methylene blue 




0.065 g

Water






1,000 ml

Mix all the ingredients and autoclave for 15-20 minutes at 121º. Its pH becomes 6.9-7.3.

9. Soybean-Casein Digest Agar Medium

Casein peptone




15.0 g


Soybean peptone




5.0    g


Sodium chloride




5.0    g


Agar






15.0 g


Water






1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.1 – 7.3

10. Fluid Soybean-Casein Digest Medium


Casein peptone





17.0  g


Soybean peptone





3.0    g


Sodium chloride





5.0    g


Dipotassium hydrogenphosphate



2.5    g


Glucose 






2.5    g


Water







1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.1 – 7.5.

11. Sabouraud Glucose Agar Medium with Antibiotics 



Peptones (animal tissue and casein) 


10.0  g



Glucose





40.0  g



Agar






15.0  g



Water






1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 5.4 – 5.8. Just prior to use, add 0.10 g of benzylpenicillin potassium and 0.10 g of tetracycline per liter of medium as sterile solutions or, alternatively, add 50 mg of chloramphenicol per liter of medium.

12. Potato Dextrose Agar Medium with Antibiotics



Potato extract





4.0    g



Glucose





20.0 g



Agar






15.0 g



Water






1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 5.4 – 5.8. Just prior to use, add 0.10 g of benzylpenicillin potassium and 0.10 g of tetracycline per liter of medium as sterile solutions or, alternatively, add 50 mg of chloramphenicol per liter of medium.

13. GP (Glucose-peptone) Agar Medium with Antibiotics


 
Glucose 





20.0 g



Yeast extract





2.0    g



Magnesium sulfate heptahydrate


0.5    g



Peptone 





5.0    g



Potassium dihydrogenphosphate


1.0    g



Agar






15.0 g



Water






1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 5.6 – 5.8. Just prior to use, add 0.10 g of benzylpenicillin potassium and 0.10 g of tetracycline per liter of medium as sterile solutions or, alternatively, add 50 mg of chloramphenicol per liter of medium.

14. Fluid Lactose Medium



Meat extract





3.0    g



Gelatin peptone




5.0    g



Lactose monohydrate




5.0    g



Water






1000 ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 6.7 – 7.1. After sterilization, cool immediately.

15. MacConkey Agar Medium


Gelatin peptone 




17.0  g


Casein peptone




1.5    g


Animal tissue peptone




1.5    g


Lactose monohydrate




10.0  g


Sodium desoxycholate



1.5    g


Sodium chloride




5.0    g


Agar 






13.5  g


Neutral red





0.03  g


Crystal violet





1.0    mg


Water






1000 ml

Mix all the components, boil for 1 minute to effect solution and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 6.9 – 7.3.

16. EMB (Eosin-Methylene Blue) Agar Medium


Gelatin peptone




10.0  g


Dipotassium hydrogenphosphate


2.0    g


Lactose monohydrate




10.0   g


Agar






15.0   g 


Eosin Y





0.40   g


Methylene blue




0.065 g


Water 






1000  ml

Mix all the components, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 6.9 – 7.3.

17. Fluid Selenite-Cystine Medium


Gelatin peptone





5.0     g


Lactose monohydrate




4.0     g


Trisodium phosphate 12-water



10.0   g


Sodium acid selenite




4.0     g


L-Cystine





0.010 g



Water






1000  g


Mix all the components, and heat to effect solution. Final pH: 6.8 – 7.2. Do not sterilize. 

18. Fluid Tetrathionate Medium


Casein peptone




2.5    g


Animal tissue peptone




2.5    g


Sodium desoxycholate 



1.0    g


Calcium carbonate




10.0  g


Sodium thiosulfate pentahydrate


30.0  g


Water






1000 ml

Heat the solution of solids to boiling. On the day of use, add a solution prepared by dissolving 5 g of potassium iodide and 6 g of iodine in 20 ml of water. Then add 10 ml of a solution of brilliant green (1 in 1000), and mix. Do not heat the medium after adding the brilliant green solution.

19. Fluid Rappaport Medium 


Soybean peptone





5.0    g


Sodium chloride





8.0    g


Potassium dihydrogenphosphate



1.6    g


Malachite green oxalate




0.12  g


Magnesium chloride hexahydrate



40.0  g


Water






1000 ml

Dissolve malachite green oxalate and magnesium chloride hexahydrate, and the remaining solids separately in the water, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. For the use, mix the both solutions after sterilization. Final pH: 5.4 – 5.8.

20. Brilliant Green Agar Medium 


Peptones (animal tissue and casein)


10.0    g


Yeast extract





3.0      g


Sodium chloride




5.0      g


Lactose monohydrate




10.0     g


Sucrose





10.0     g


Phenol red





0.080   g


Brilliant green





0.0125 g


Agar






20.0     g


Water






1000    ml

Mix all the components, and boil for 1 minute. Sterilize just prior to use by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 6.7 – 7.1. Cool to about 50ºC and pour to Petri dishes.

21. XLD (Xylose-Lysine-Desoxycholate) Agar Medium


D-Xylose 





3.5    g


L-Lysine monohydrochloride



5.0    g


Lactose monohydrate 




7.5    g


Sucrose





7.5    g


Sodium chloride




5.0    g


Yeast extract





3.0    g


Phenol red





0.080 g


Sodium desoxycholate



2.5    g


Sodium thiosulfate pentahydrate


6.8    g


Ammonium iron (III) citrate



0.80 g


Agar






13.5 g


Water






1000 ml

Mix all the components, and boil to effect solution. pH after boiling: 7.2 – 7.6. Do not sterilize in an autoclave or overheat. Cool to about 50ºC and pour to Petri dishes.

21. Bismuth Sulfite Agar Medium 


Meat extract





5.0   g


Casein peptone




5.0   g


Animal tissue peptone




5.0   g


Glucose 





5.0   g


Trisodium phosphate 12-water


4.0   g


Iron (II) sulfate heptahydrate



0.30  g


Bismuth sulfite indicator



8.0    g


Brilliant green





0.025 g


Agar






20.0   g


Water






1000  ml

Mix all the components, and boil to effect solution. pH after boiling: 7.4 – 7.8. Do not sterilize in an autoclave or overheat. Cool to about 50ºC and pour to Petri dishes.

22. TSI (Triple Sugar Iron) Agar Medium


Casein peptone 




10.0 g


Animal tissue peptone 



10.0 g


Lactose monohydrate




10.0 g


Sucrose 





10.0 g


Glucose





1.0    g


Ammonium iron (II) sulfate hexahydrate

0.20  g


Sodium chloride




5.0    g


Sodium thiosulfate pentahydate


0.20  g


Phenol red





0.025 g


Agar 






13.0  g


Water






1000 ml


Mix all the components, and boil to effect solution. Distribute in small tubes and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.1 – 7.5. Use as a slant agar medium. The medium containing 3 g of meat extract or yeast extract additionally, or the medium containing ammonium iron (III) citrate intead of ammonirm iron (II) sulfate hexahydrate may be used.

23. Cetrimide Agar Medium



Gelatin peptone 




20.0  g



Magnesium chloride hexahydrate


3.0    g



Potassium sulfate




10.0  g



Cetrimide 





0.30  g



Glycerin





10.0  ml



Agar






13.6  g



Water






1000 ml

Dissolve all solid components in the water, and add the glycerin. Heat, with frequent agitation, boil for 1 minute, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.0 – 7.4.

24. NAC Agar Medium



Peptone 





20.0  g



Dipotassium hydrogenphosphate


0.3    g



Magnesium sulfate heptahydrate


0.2    g



Cetrimide





0.2    g



Nalidixic acid





0.015 g



Agar






15.0  g



Water






1000 ml

Final pH: 7.2 – 7.6. Do not sterilize. Dissolve by warming.

25. Pseudomonas Agar Medium for Detection of Fluorescin



Casein peptone




10.0 g



Animal tissue peptone




10.0 g



Dipotassium hydrogenphosphate


1.5   g



Magnesium sulfate heptahydrate


1.5   g



Glycerin





10.0 ml



Agar






15.0 g



Water






1000 ml

Dissolve all the solid components in the water, and add the glycerin. Heat, with frequent agitation, boil for 1 minute, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.0 – 7.4.

26. Pseudomonas Agar medium for Detection of Pyocyanin



Gelatin peptone




20.0  g



Magnesium chloride hexahydrate


3.0    g



Potassium sulfate




10.0  g



Glycerin





10.0  ml



Agar






15.0  g



Water






1000 ml

Dissolve all the solid components in the water, and add the glycerin. Heat, with frequent agitation, boil for 1 minute, and sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.0 – 7.4.

27. Vogel-Johnson Agar Medium 

Casein peptone 




10.0  g

Yeast extract 





5.0    g

D- Mannitol





10.0  g

Dipotassium hydrogenphosphate


5.0    g

Lithium chloride




5.0    g

Glycine





10.0  g

Phenol red





0.025 g

Agar






16.0   g

Water






1000  ml

Mix all the components, and boil for 1minute to effect solution. Sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes, and cool to between 45ºC and 50ºC. pH after sterilization: 7.0-7.4. To this solution add 20 mL of sterile potassium tellurite solution ( in 100), and mix.

28. Baird-Parker Agar  Medium 

Casein peptone



10.0   g

 extract





5.0     g

 extract





1.0     g

Lithium chloride



5.0     g

Glycine




12.0    g

Sodium pyruvate



10.0    g

Agar





20.0    g

Water





950     ml

Mix all the components. Heat the mixture with frequent agitation, and boil for 1 minute. Sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes, and cool to between 45ºC and 50ºC. pH after sterilization: 6.6-7.0. To this solution and 10 mL of sterile potassium tellurite solution (1 in 100) and 50 mL of egg-yolk emulsion. Mix gently, and pour into Petri dishes. Prepare the egg-yolk emulsion by mixing egg-yolk and sterile saline with the ratio of about 30% to 70%.

29. Mannitol-Salt Agar Medium 

Casein peptone




5.0     g

Animal tissue peptone




5.0     g

Meat extract





1.0     g

D-Mannitol 





10.0      g


Sodium chloride




75.0   g


Phenol red





0.025 g


Agar






15.0   g


Water






1000  ml

Mix all the components. Heat with frequent agitation, and boil for 1 minute. Sterilize by heating in an autoclave at 121ºC for 15 to 20 minutes. pH after sterilization: 7.2-7.6. 
30. Barid- Parker Agar Medium 

Pancreatic digest of casein




10.0  g

Beef extract






5.0    g

Yeast extract






1.0    g

Lithium chloride 





5.0    g

Agar 







20.0  g

Glycine 






12.0  g

Sodium pyruvate 





10.0   g

Water to






1000  ml

Heat with frequent agitation and boil for 1 minute. Sterilize, cool to between 45ºC and 50º, and add 10 ml of a 1% w/v solution of sterile potassium tellurite and 50 ml of egg -yolk emulsion. Mix intimately but gently and pour into plates. (Prepare the egg-yolk emulsion by disinfecting the surface of whole shell eggs, and separating out intact yolks into a sterile graduated cylinder. Add sterile saline solution, get a 3 to 7 ratio of egg-yolk to saline. Add to a sterile blender cup, and mix a: high speed for 5 seconds). Adjust the pH after sterilization to 6.8 ± 0.2.

31. Bismuth Sulphite Agar Medium 


Solution (1)
Beef extract






6     g


Peptone






10   g


Agar







24   g


Ferric citrate






0.4   g


Brilliant green






10    mg


Water to






1000 ml

Dissolve with the aid of heat and sterilize by maintaining at 115ºC for 30 minutes.

Solution (2)


Ammonium bismuth citrate




3    g


Sodium sulphite





10   g


Anhydrous disodium hydrogen Phosphate


5     g


Dextrose monohydrate 




5     g


Water to






100  ml

Mix, heat to boiling, cool to room temperature, and volume of solution (1) previously melted and cooled to a temperature of 55ºC and pour.

Bismuth Sulphite Agar Medium should be stored at 2ºC to 8º for 5 days before use.

32. Brilliant Green Agar Medium


Peptone






10.0   g


Yeast extract 






3.0     g


Lactose 






10.0   g


Sucrose






10.0   g


Sodium chloride 





5.0     g


Phenol red 






80.0   g


Brilliant green 





12.5   mg


Agar 







12.0    g


Water to 






1000   ml

Mix, allow to stand for 15 minutes, sterilize by maintaining at 115ºC for 30 minutes and mix before pouring.

33. Buffer Sodium Chloride-Peptone Solution pH 7.0 


Potassium dihydrogen phosphate 



3.56    g

Disodium hydrogen phosphate 



7.23    g


Sodium chloride 





4.30    g


Peptone (meat or casein)




1.0      g


Water to






1000   ml

0.1 to 1.0% w/v polysorbate 20 or polysorbate 80 may be added. Sterilize by heating in an autoclave at 121ºCfor 15 minutes. 

34. Casein Soybean Digest Agar Medium 


Pancreatic digest of casein 




15.0     g


Papaic digest of soybean meal 



5.0       g


Sodium chloride 





5.0       g


Agar 







15.0     g


Water to






1000 ml

Adjust the pH after sterilization to 7.3 ± 0.2.

35.Cetrimide Agar Medium 


Pancreatic digest of gelatin




20.0      g


Magnesium chloride 





1.4        g


Potassium sulphate 





10.0      g


Cetrimide 






0.3        g


Agar 







13.6      g


Glycerin






10.0      g


Water to 






1000     ml

Heat to boiling for 1 minute with shaking. Adjust the pH so that after sterilization it is 7.0 to 7.4. Sterilize at 121ºC for 15 minutes. 

36. Desoxycholate-Citrate Agar Medium 


Beef extract 






5.0       g


Peptone 






5.0       g


Lactose 






10.0     g


Tri sodium citrate 





8.5       g


Sodium  thiosulphate 





5.4       g


Ferric citrate 






1.0       g


Sodium decxycholate





5.0       g


Neutral red 






0.02      g


Agar 







12.0      g


Water to 






1000     ml

Mix and allow to stand for 15 minutes. With continuous stirring, bring gently to the boil and maintain at boiling point until solution is complete. Cool to 80º, mix, pour and cool rapidly.

Care should be taken not to overheat Desoxycholate Citrate Agar during preparation. It should not be remelted and the surface be dried before use.

37. Fluid Casein Digest-Soya Lecithin-Polysorbate 20 medium 


Pancreatic digest of casein 



20        g


Soya lecithin





5          g


Polysorbate 





40        ml


Water to 





1000    ml

Dissolve pancreatic digest of casein and soya lecithin in water, heating in a water-bath at 48º to 50º for about 30 minutes to effect solution. Add polysorbate 20, mix and dispense as desired.

38. Fluid Lactose Medium 


Beef extract 





3.0      g 


Pancreatic digest of gelatin 



5.0      g


Lactose 





5.0      g


Water to 





1000  ml

Cool as quickly as possible after sterilization. Adjust the pH after sterilization to 6.9 ± 0.2.

39. Lactose Broth Medium 


Beef extract 






3.0      g


Pancreatic digest of gelatin




5.0      g


Lactose 






5.0      g


Water to 






1000   ml

Adjust the pH after sterilization to 6.9 ± 0.2.

40. Levine Eosin-Methylene Blue Agar Medium 


Pancreatic digest of gelatin 




10.0     g


Dibasic potassium phosphate 




2.0       g


Agar







15.0      g


Lactose 






10.0      g



Eosin Y 






400       mg


Methylene blue 





65         mg


Water to 






1000     ml

Dissolve the pancreatic digest of gelatin, dibasic potassium phosphate and agar in water with warming and allow to cool. Just  prior to use, liquefy the gelled agar solution and the remaining ingredients, as solution, in the following amounts and mix. For each 100 ml of the liquefied agar solution use 5 ml of a 20% w/v solution of lactose, and 2 ml of a 2% w/v solution of eosin y, and 2 ml of a 0.33% w/v solution of methylene blue. The finished medium may not be clear. Adjust the pH after sterilization to 7.1 ± 0.2.

41. MacConkey Agar Medium 


Pancreatic digest of gelatin 




17.0   
g


Peptone (meat and casein, equal parts)


3.0
g


Lactose 






10.0
g


Sodium chloride 





5.0 
g


Bile salts 






1.5
g


Agar 







13.5 
g


Neutral red






30
mg


Crystal violet






1
mg 


Water to






1000
ml

Boil the mixture of solids and water for 1 minute to effect solution. Adjust the pH after sterilization to 7.1 ± 0.2.

42. Broth Mac Conkey Medium 

Pancreatic digest of gelatin 




20.0
g

Lactose






10.0
g

Dehydrated ox bile 





5.0
g

Bromocresol purple 





10
mg

Water to






1000
ml

Adjust the pH after sterilization to 7.3 ± 0.2

43. Mannitol-Salt Agar Medium 


Pancreatic digest of casein 




5.0
g


Peptic digest of animal tissue 




5.0
g


Beef extract 






1.0
g 


D-Mannitol 






10.0
g


Sodium chloride





75.0
g


Agar 







15.0
g


Phenol red 






25
mg


Water to






1000
ml

Mix, heat with frequent agitation and boil for 1 minute to effect solution. Adjust the pH after sterilization to 7.4 ± 0.2.

44. Nutrient Agar Medium: Nutrient broth gelled by the additation of 1 to 2% w/v of agar.


Beef extract 






10
g


Peptone






10
g


Sodium chloride 





5
mg 


Water to 






1000
ml

Dissolve with the aid of heat. Adjust the pH to 8.0 to 8.4 with 5M sodium hydroxide and boil for 10 minutes. Filter, and sterilize by maintaining at 115º for 30 minutes and adjust the pH to 7.3 ± 0.1.

45. Pseudomonas Agar Medium for Detection of Flourescein


Panccreatic digest of casein 




10.0 
g


Peptic digest of animal tissue 




10.0
g


Anhydrous disbasic potassium phosphate 


1.5
g


Magnesium sulphate (MgSO4, 7H2O)


1.5
g


Glycerin 






10.0
ml


Agar







15.0
g


Water to






1000
ml

Dissolve the solid components in water before adding glycerin. Heat with frequent agitation and boil for 1 minute to effect solution. Adjust the pH after sterilization to 7.2 ±0.2.

46. Pseudomonas Agar Medium for Detection of Pyocyanin


Pancreatic digest of gelatin 




20.0
g


Anhydrous magnesium chloride 



1.4
g


Anhydrous potassium sulphate 



10.0
g


Agar 







15.0
g


Glycerin 






10.0
ml


Water to






1000
ml

Dissolve the solid components in water before adding glycerin. Heat with frequent agitation and boil for 1 minute top effect solution. Adjust the sterilization  to 7.2 ± 0.2.

47. Sabouraud Dextrose Agar Medium


Dextrose 






40
g


Mixture of equal parts of peptic digest


Of animal tissue and pancreatic digest of casein 

10
g


Agar 







15
g


Water to






1000
ml

Mix, and boil to effect solution. Adjust the pH after sterilization to 5.6 ± 0.2.

Sabouraud Dextrose Agar Medium with antibiotics 

To 1 liter of Sabouraud Dextrose Agar medium add 0.1 g of benzylpenicilln sodium and 0.1 g of tetracycline or alternatively add 50 mg of chloramphenicol immediately before use.

48. Selenite  F Broth


Peptone






5
g


Lactose






4
g


Disodium hydrogen phosphate 



10
g


Sodium hydrogen selenite




4
g


Water to






1000
ml

Dissolve, distribute in sterile containers and sterilize by maintaining at 100º for 30 minutes.

49. Tetrathionate Broth Medium

Beef extract 






0.9
g

Peptone






4.5
g

Yeast extract 






1.8
g

Sodium chloride 





4.5
g

Calcium carbonate 





20.5
g

Sodium thiosulphate 





40.7
g

Water to






1000
ml

Dissolve the solids in water and heat the solution to boil. On the day of use, add a solution prepared by dissolving iodide and 6 g of iodine in 20 ml of water.

50. Tetrathionate-Bile-Brilliant Green Broth Medium 

Peptone 






8.6
g


Dehydrated ox bile 





8.0
g


Sodium chloride 





6.4
g


Calcium carbonate





20.0
g


Potassium tetrathionate




20.0
g


Brilliant green 





70 
mg


Water to 






1000
ml

Heat just to boiling; do not reheat. Adjust the pH so that after heating it is 7.0 ± 0.2.

51. Triple Sugar-Iron Agar Medium


Beef extract






3.0
g


Yeast extract






3.0
g


Peptone 






20.0
g


Lactose 






10.0
g


Sucrose






10.0
g


Dextrose monohydrate




1.0
g


Ferrous sulphate





0.2
g


Sodium chloride 





5.0
g


Sodium thiosulphate 





0.3
g

Phenol red






24
mg

Agar 







12.0
g

Water to






1000 
ml

Mix, allow to stand for 15 minutes, bring to boil and maintain at boiling point until solution is complete, mix, distribute in tubes and sterilize by maintaining at 115º for 30 minutes. Allow to stand in a sloped from with a butt about2.5 cm long.

52. Urea Broth Medium


Potassium dihydrogen orthophosphate 


9.1
g


Anhydrous disodium hydrogen Phosphate 


9.5
g


Urea







20.0
g


Yeast extract






0.1
g


Phenol red 






10 
mg


Water to






1000
ml

Mix, sterilize by filtration and distribute aseptically in sterile containers.

53. Vogel-Johnson Agar Medium


Pancreatic digest of casein




10.0
g


Yeast extract






5.0
g


Mannitol 






10.0
g


Dibasic potassium phosphate 




5.0
g


Lithium chloride





5.0
g


Glycine






10.0
g


Agar







16.0
g


Phenol red 






25.0
mg


Water to






1000
ml

Boil the solution of solids for 1 minute. Sterilize, cool to between 45º to50º and add 20 ml of a 1% w/v sterile solution of potassium tellurite. Adjust the pH after sterilization to 7.2± 0.2.

54. Xylose-Lysine-Desoxycholate Agar Medium 


Xylose 






3.5
g


L-Lysine 






5.0
g


Lactose






7.5
g


Sucrose






7.5
g


Sodium chloride 





5.0
g


Yeast extract 






3.0
g


Phenol red 






80
mg


Agar 







13.5
g


Sodium desoxycholate




2.5
g


Sodium thiosulphate 





68
g


Ferric ammonium citrate 




800
ml


Water to 






1000
ml

Heat the mixture of solids and water, with swirling, just to the boiling point. Do not overheat or sterilize. Transfer at once to a  water-bath maintained at about 50º and pour into plates as soon as the medium has cooled. Adjust the final pH to 7.4 ± 0.2.

EFFECTIVENESS OF CULTURE MEDIA & CONFIRMATION OF ANTI-MICROBIAL SUBSTANCES

Use microorganisms of the following strains or their equivalent. Grow them in Fluid Soybean-Casein Digest Medium between 30ºC and 35ºC for bacteria and between 20ºC and 25ºC for Candida albicans.


Escherichia coli, such as ATCC8739, NCIB8625


Bacillus subtilis, such as ATCC6633, NCIB8054


Staphylococcus aureus, such as ATCC6538, NCIB8625


Candida albicans, such as ATCC2091, ATCC10231

Dilute portions of each of the cultures using Buffered Sodium Chloride-Peptone Solution, or Phosphate Buffer to prepare test suspensions containing about 50 to 200 viable microorganisms per mL. Growth-promoting qualities are tested by inoculating 1 mL of each microorganism into each medium. The test media are satisfactory if clear evidence of growth appears in all inoculated media after incubation at indicated temperature for 5 days. When a count of the test organisms with a test specimen differs by more than a factor of 5 from that without the test specimen, any such effect must be eliminated by dilution, filtration, neutralization or inactivation. To confirm the sterility of the medium and of the diluent and the aseptic performance of the test, carry out the total viable count method using sterile Buffered Sodium Chloride-Peptone Solution or Phosphate Buffer as the control.

TESTS FOR SPECIFIED MICROORGANISMS

[image: image4.png]



Pretreatment of the samples being examined - Proceed as described under the test for total aerobic microbial count but using lactose broth or any other suitable medium shown to have no antimicrobial activity under the conditions of test in place of buffered sodium chloride-peptone solution pH 7.0.

Eschericia coli: Place the prescribed quantity in a sterile screw-capped container, add 50 ml of nutrient broth, shake, allow to stand for 1 hour (4 hours for gelatin) and shake again. Loosen the cap and incubate at 37º for 18 to 24 hours.

Primary test – Add 0.1 ml of the enrichment culture to a tube containing 5 ml of MacConkey broth. Incubate in a water-bath at 36º to 38º for 48 hours. If the contents of the tube show acid and gas carry out the secondary test.

Secondary test – Add 0.1 ml of the contents of the tubes containing (a) 5 ml of MacConkey broth, and (b) 5 ml of peptone water. Incubate in a water-bath at 43.5º to 44.5º for 24 hours and examine tube (a) for acid and gas and tube (b) for indole. To test for indole add 0.5 ml of Kovac’s reagent, shake well, and allow to stand for 1 minute; if a red colour is produced in the regent layer indole is present. The presence of acid and gas and of indole in the secondary test indicates the presence of Escherichia coli.
Carry out a control test by repeating the primary and secondary tests adding 1.0 ml of the enrichement culture and a volume of broth containing 10 to 50 Escherichia coli (NCTC 9002) organisms, prepared from a 24-hour culture in nutrient broth, to 5 ml of MacConkey broth. The test is not valid unless the results indicate that the control contains Escherichia coli.
Alternative test – By means of an inoculating loop, streak a portion from the enrichment culture (obtained in the previous test) on the surface of MacConkey agar medium. Cover and invert the dishes and incubate. Upon examination, if none of the colonies are brick-red in colour and have a surrounding zone of precipitated bile the sample meets the requirements of the test for the absence of Escherichia coli.  

If the colonies described above are found, transfer the suspect colonies individually to the surface of Levine eosin-methylene blue agar medium, plated on Petri dishes. Cover and invert the plates and incubate. Upon examination, if none of the colonies exhibits both a characteristic metallic sheen under reflected light and a blue-black appearance under transmitted light, the sample meets the requirements of the test for the absence of Escherichia coli may be confirmed by further suitable cultural and biochemical tests.

Salmonella: Transfer a quantity of the pretreated preparation being examined containing 1 g or 1 ml of the product to 100 ml of nutrient broth in a sterile screw-capped jar, shake, allow to stand for 4 hours and shake again. Loosen the cap and incubate at 30º to 37º for 24 hours.

Primary test—Add 1.0 ml of enrichment culture to each of the two tubes containing (a) 10 ml of selenite F broth and (b) tetrathionate-bile-brilliant green broth and incubate at 36º to 38º for 48 hours. From each of these two cultures subculture on at least two of the following four agar media: bismuth sulphite agar, brilliant green agar, desoxycholate-citrate agar and xylos-lysine-desoxycholate agar. Incubate the plates at 36º to 38º for 18 to 24 hours. Upon examination, if none of the colonies conforms to the description given in Table 1, the sample 

meets the requirements of the test for the absence of the genus Salmonella.

If any colonies conforming to the description in Table 1 are produced, carry out the secondary test.

Secondary test – Subculture any colonies showing the characteristics given in Table 1 in triple sugar-iron agar by first inoculating the surface of the slope and then making a stab culture with the same inoculate a tube of urea broth. Incubate at 36º to 38º for 18 to 24 hours. The formation of acid and gas in the stab culture (with or without concomitant blackening) and the absence of acidity from the surface growth in the triple sugar iron agar, together with the absence of a red colour in the urea broth, indicates the presence of salmonellae. If acid but no gas is produced in the stab culture, the identity of the organisms should be confirmed by agglutination tests.

Carry out the control test by repeating the primary and secondary tests using 1.0 ml of the enrichment culture.

TABLE 1 – Test for Salmonella




Medium



Description of colony


Bismuth sulphite agar           

Black or green 

Brilliant green agar


Small, transparent and colourless, or opaque,

Pinkish or white (frequently surrounded by a pink or red zone) 

           Desoxycholate-citrate agar                 Colourless and opaque, with or without black  

                                                                      center

Xylose-lysien-desoxy-cholate 
Red with or without black centers

Agar

Volume of broth containing 10 to 50 Salmonella abony (NCTC 6017) organisms, 

Prepared from a 24-hour culture in nutrient broth, for the inoculation of the tubes (a) and (b). The test is not valid unless the results indicate that the control contains Salmonella.
Pseudomonas aeruginosa: Pretreat the preparation being examined as described above and inoculate 100 ml of fluid soyabean-casein digest medium with a quantity of the solution, suspension or emulsion thus containing 1 g or 1 ml of the preparation being examined. Mix and incubate at 35ºto 37ºfor 24 to 48 hours. Examine the medium for growth and if growth is present, streak a portion of the medium on the surface of cetrimide agar medium, each plated on Petri dishes. Cover and incubated at 35º to 37º for 18 to24 hours.

If, upon examination, none of the plates contains colonies having the characteristics listed in Table 2 for the media used, the sample meets the requirement for freedom from Pseudomonas aeruginosa. If any colonies conforming to the description in Table 3 are produced, carry out the oxidase and pigment tests.

Streak representative suspect colonies from the agar surface of cetrimide agar on the surfaces of pseudomonas agar medium for detection of fluorescein and pseudomonas agar medium for detection of pyocyanin contained in Petri dishes. Cover and invert the inoculated media and incubate at 33º to 37º for not less than 3 days. Examine the streaked surfaces under ultra-violet light. Examine the plates to determine whether colonies conforming to the description in Table 2 are present.

If growth of suspect colonies occurs, place 2 or 3 drops of a freshly prepared 1% w/v solution of N,N,N1N1 –tetra-methyl-4-phenylenediamine dihydrchloride on filter paper and smear with the colony; if there is no development of a pink colour, changing to purple, the sample meets the requirements of the test for the absence of Pseudomonas aeruginosa.
Staphylococcus aureus: Proceed as described under Pseudomonas aeruginosa. If, upon examination of the incubated plates, none of them contains colonies having the characteristics listed in Table 3 for the absence of Staphylococcus aureus.
If growth occurs, carry out the coagulase test. Transfer representative suspect colonies from the agar surface of any of the media listed in Table 4 to individual tubes, each containing 0.5 ml of mammalian, preferably rabbit or horse, plasma with or without additives. Incubate is water-bath at 37º examining the tubes at 3 hours and subsequently at suitable intervals up to 24 hours. If no coagulation in any degree is observed, the sample meets the requirements of the test for absence of Staphylococcus aureus.
Validity of the tests: For total aerobic microbial count-Grow the following test strains separately in tubes containing.


TABLE 2- Tests for Pseudomonas aeruginosa

Medium 
             Characteristic 
  Fluorescence    
Oxidase           

Cetrimide agar             Generally greenish       Greenish  Positive
Negative rods

Pseudomonas agar
Generally colourless     Yellowis Positive    Negative rods

 




 medium for detection   to yellowish

of fluorescein 

Pseudomonas agar         Generally greenish      Blue  Positive         Negative rods

medium for detection of pyocyanin


TABLE 3 – Tests for Staphylococcus aureus



Selective medium

Characteristic colonial morphology

Gram stain

Vogel-Johnson agar

Black surrounded by yellow zones
Positive cocci










(in clusters)

Mannitol-salt agar

Yellow colonies with yellow zones
Positive cocci










(in clusters)

Baird-Parker agar

Black, shiny, surrounded by clear 
Positive cocci





zones of 2 to 5 mm


(in clusters)


Fluid soybean-casein digest medium at 30º to 35º for 18 to 24 hours or, for Candida albicans, at 20º for 48 hours.

Staphylococcus aureus


(ATCC 6538; NCTC 10788)

Bacillus subtilis 



(ATCC 6633; NCIB 8054)

Escherichia coli



(ATCC 8739; NCIB 8454)

Candida albicans



(ATCC 2091; ATCC 10231)


Dilute portions of each of the cultures using buffered sodium chloride-peptone solution pH 7.0 to make test suspensions containing about 100 viable micro-organisms per ml. Use the suspension of each of the micro-organisms separately as a control of the counting methods, in the presence and absence of the preparation being examined, if necessary.

A count for any of the test organisms differing by not more than a factor of 10 from the calculated value for the inoculum should be obtained. To test the sterility of the medium and of the diluent and the aseptic performance of the test, carry out the total acrobic microbial count method using sterile buffered sodium chloride-peptone solution pH 7.0 as the test preparation. There should be no growth of micro-organisms.

For specified micro-organisms – Grow separately the test strains of Staphylococcus aureus and Pseudomonas aeruginosa in fluid soyabean-casein digest medium and Escherichia coli and Salmonella typhimurium at 30º to 35º for 18 to 24 hours. Dilute portions of each of the cultures using buffered sodium chloride-peptone solution pH 7.0 to make test suspensions containing about 103 viable micro-organisms per ml. Mix equal volume of each suspension and use 0.4 ml (approximately 102 micro-organisms of each strain) as an inoculum in the test for E. coli, salmonellae, P. aeruginosa and S. aureus, in the presence and absence of the preparation being examined, if necessary. A positive result for the respective strain of micro-organism should be obtained.

CONCLUSION AND SUMMARY
The microbial limit tests are designed to perform the qualitative and quantitative estimations of specific viable microorganisms present in pharmaceutical substances or in the samples. It includes tests for total viable count (bacteria and fungi) and specified microbial species (Escherichia coli, Salmonellla, Pseudomonas aeruginosa and Staphylococcus aureus). It must be carried out under conditions designed to avoid accidental microbial contamination of the preparation during the test. Since, the pharmaceutical products deals with the formulation of various dosage form which ultimately be used by the human for alleviating certain kind of ailments to treat the dreadful diseases. Therefore, the test should be performed in all the dosage form to ensure that the formulation is free from any micro-organism and it also ensure that it will not going to harm the human body as concern to the micro-organism. The present work was carried out in ALPA labs and every aspects of test have been studied in details viz., preparation of culture media, procedure for microbial limit test and finally the detection process. Hence, the present works will give direct impact to determine the microbial content in pharmaceutical product and how we can access that which microbes are present. And finally to check various pharmaceutical formulation.
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