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1. Scope

This SOP describes the preparation of egg-based media suitable for the culture of M. tuberculosis.
2. Definitions and abbreviations

LJ:

Löwenstein–Jensen medium
NA: 
not applicable
3. Personnel qualifications 

3.1 Medical fitness
NA

3.2 Education and training

Education and training must be given on the following topics:

· use, calibration and maintenance of autoclaves, balances, pH meters and  inspissators and identification of malfunctions;

· prevention of incidents and steps to be taken by workers in the case of incidents (biohazard incidents, chemical, electrical and fire hazards);

· good laboratory practice;

· aseptic technique;

· organization of work flow;

· importance of the quality of media and reagents for laboratory results and patient management.

The training shall be:

· given before a staff member takes up his/her post;
· strictly supervised;

· adapted to take account of new or changed conditions; and

· repeated periodically, preferably every year.
4. Procedure

4.1 Principle 

A variety of solid and liquid culture media have been developed for the isolation of M. tuberculosis on culture media. Egg-based media are widely used since they can be prepared locally and offer several other advantages – low cost, stability of the chemicals needed, long shelf-life, and characteristic morphology and luxurious growth of tubercle bacilli. However, it may be as much as 8 weeks before cultures become positive, particularly if specimens contain few bacilli.
Egg mass of whole eggs is mixed with ingredients needed for growth of tubercle bacilli. Coagulation yields a solid medium. Malachite green in the medium helps to minimize the growth of contaminants.
4.2 Samples

NA

4.3 Equipment and materials

Balance (sensitivity 0.01 g)

Spoons or spatulas

Weighing paper

Autoclave for sterile preparation
Inspissator and racks to hold slopes in correct position

pH meter
Simple dispenser device – either an automatic pipetting aid or a mechanical pipetting aid with thumb wheel or rubber teats
Appropriate sterile glassware and sufficient sterile screw-capped tubes for media dispensing
Note: Because of the risk of infection if glass tubes break, thick-walled, shock-resistant glass tubes or vials should be used.
Material for homogenization of egg mass (5-mm glass beads for manual shaking, a plate with magnetic stirrer, or a sterile low-speed blender with sterile glass/stainless steel  bowl)
Thick-walled conical flask, 2500 ml

Bunsen burner

Forceps
Funnel with sterile gauze, for filtration of homogenized egg preparation

Water-bath

Brown bottles

General equipment and glassware of a laboratory for media preparation
4.4 Reagents and solutions

Best-quality chemicals of certified purity and freshly distilled, sterilized water should be used for the preparation of media.

4.4.1 Ethanol, 70%
4.4.2 Malachite green solution, 2%, prepared separately

Malachite green dye
2 g


Sterile distilled water
100 ml

Using aseptic techniques, dissolve the dye in sterile distilled water: place the mixture in the incubator at 37 °C  for 1–2 hours or heat in a water-bath at 37°C. Store in dark bottles. This solution is not stable long-term: if precipitation occurs, discard and prepare a fresh solution. 
4.4.3 Salt solution 
Prepare the salt solution by dissolving the components in distilled water (as indicated in the table). Autoclave at 121 °C for 30 minutes in a screw-capped bottle.
Note: Pre-prepared salt solution mixtures are commercially available and have the advantage that their quality is guaranteed by a certified manufacturer. Mixtures that include dried egg powder should not be used because of their unreliable quality.

4.4.4 Hens' eggs 
Hens' eggs should be fresh (no more than 7 days old), bought from a farmer who does not use feedstuffs containing antibiotics. The eggs should be medium-sized (for balanced proportions of egg white and egg yolk); about 23 eggs will be needed per litre of egg mass.

4.5 Detailed procedure
· Clean and disinfect the work area.
· Clean  the eggs carefully with plain soap and water, soak them in 70% ethanol for 15 minutes and let dry.
· Crack each  egg  into a small sterile recipient in order to check its freshness.
· Transfer the whole egg  into the conical flask with glass beads or magnetic stirrer or into the blender bowl.
· Add sufficient eggs for the volume needed (as indicated in the table below).
· Homogenize the egg mass. 

· Add the salt solution.

· Add the malachite green.
· Mix all components gently (to avoid bubbles) to homogeneity.
· Filter through sterile cotton gauze. 
· Dispense in 6–8 ml volumes into sterile McCartney bottles or 16 x 125 mm screw-capped tubes.
· Place the tubes on the racks so as to achieve appropriate slopes and inspissate at 80 °C for 45 minutes. 
· Take the tubes out of the inspissator. Once cooled, label the tubes to identify the batch and the date of preparation. Tighten screw-caps (otherwise condensation will produce excess water.

· Keep the tubes in an upright position in the refrigerator, preferably in plastic bags or a suitable container, up to 4 weeks.
· Record batch data (see Annex).
	Components
	LJ, modified (IUATLD/WHO)
	Ogawaa
	Ogawa, modified

Kudohb

	Monopotassium dihydrophosphate (KH2PO4), anhydrous
	2.4 g
	6 g
	12 g

	Magnesium sulfate 

(MgSO4·7H2O) 
	0.24 g
	─
	─

	Magnesium citrate 
	0.6 g
	─
	0.6 g

	L-Asparagine 
	3.6 g
	─
	─

	Sodium glutamate 
	─
	6 g
	3 g

	Distilled water up to
	600 ml
	600 ml
	600 ml

	Glycerol (ml) or pyruvatec (g)
	12 ml or 7.2 g
	36 ml
	24 ml

	Egg homogenate 
	1000 ml
	1200 ml
	1200 ml

	Malachite green (2%) 
	20 ml
	36 ml
	24 ml

	pH about
	6.8
	6.8
	6.4


a This medium is cheaper than Löwenstein–Jensen because it is made without asparagine.

b Recommended media for direct inoculation of alkaline-decontaminated specimens (simple culture method, modified Kudoh method) (see SOP for specimen processing for culture, section 4.5.6).

c Glycerol in the LJ medium favours the growth of M. tuberculosis, while LJ medium without glycerol but containing pyruvate encourages the growth of M. bovis and may be used in areas of high M. bovis  incidence as a second slant for specimens.

4.6 Quality control

4.6.1 Colour

Tubes from the same batch of media showing different shades of green may be the result of poor homogenization or of the presence of material residues in the tubes. A very dark shade of green can be caused by an excess of malachite green or by a very low (acidic) pH. Yellowish colouring of the media can indicate poor-quality malachite green or very high (alkaline) pH. Discolouration of the coagulated medium may also be due to excessive temperature.

4.6.2Texture

If the medium is liquid or disintegrates easily when tubes are tapped on the hand (one or two tubes are randomly selected from the batch), the inspissation temperature may have been too low.  Tubes containing media of poor texture are not suitable for culture inoculation.  

4.6.3 Humidity

The bottom of the tube should show some condensation water. However, an excess of water indicates either that tubes have been tightly capped too soon after inspissation or that the composition of the medium is not standard. The medium should not roll when tubes are moved.

4.6.4 Homogeneity

If bubbles appear in the medium during inspissation, it is possible that the medium has been subjected to excessive temperature and its quality has deteriorated. The presence of clumps in the medium indicates poor homogenization.

4.6.5 Sterility 

The batch is tested for sterility. No bacterial growth should be present after 1-day incubation at 37 °C.
4.6.6 Sensitivity

Check sensitivity (ability to yield good growth of tubercle bacilli) of the batch of prepared media. Refer to the SOP for specimen processing for culture, section 4.7.1).
4.7 Storage and shipping

4.7.1 Storage

To avoid the accumulation of expired media, estimate the number of tubes to be prepared or purchased to cover culturing needs for about 2 months of work. The media should be stored in a clean, cool and humid place, preferably in a refrigerator at 4 °C, for no more than 3 months. Labels on the tubes should indicate:

· name of medium;
· name of the producer (laboratory identification);
· batch number or date of production;
· expiry date (the last day the medium can be used for inoculation);
· storage conditions (light protection, temperature 4–8 °C).
4.7.2 Shipping

Tubes can be shipped at ambient temperature provided that they are protected from sun and light exposure, overheating and desiccation.
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Annex. Log-sheet [name of medium]
 

	Preparation:  SALT SOLUTION

	Operator’s name:

	Date of preparation:

	Reagents
	Quantity (ml or g)
	Manufacturer
	Reference
	Batch number
	Expiry date

	Monopotassium dihydrophosphate (KH2PO4), anhydrous
	
	
	
	
	

	Magnesium sulfate (MgSO4·7H2O)
	
	
	
	
	

	Magnesium citrate
	
	
	
	
	

	L-Asparagine
	
	
	
	
	

	Sodium glutamate
	
	
	
	
	

	Glycerol (ml) or pyruvate (g)
	
	
	
	
	

	Distilled water up to
	
	
	
	
	


	Autoclave cycle

Date:
	Operator’s name:

	
	Time (min)
	Temperature (°C)

	
	
	


	Preparation: second step
	Preparation date:

Operator’s name:

	Reagents
	Quantity (ml or g)
	Manufacturer
	Reference
	Batch no.

	Malachite green
	
	
	
	

	Eggs
	
	No. of eggs


	Inspissator cycle

Date:
	Operator’s name:

	
	Time (min)
	Temperature (°C)

	
	
	


	Sterility check
	


Date of delivery:


No. of tubes delivered:























































































































































































