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Lyophilization or freeze‑drying is a process for stabilizing biological materials. The material is quickly frozen and dehydrated immediately by subjecting to a high vacuum. Under vacuum, the water passes directly from the solid to a vapor state by sublimation.  

Lyophilization is one of the best means of maintaining microorganisms in a genetically stable condition. When properly processed, lyophilized cultures will remain viable for several years. However, good equipment and technique are required. 

The equipment and technique should be thoroughly tested on a few strains and viability confirmed before attempting to process a valuable stock of Rhizobium cultures. Viability and effectiveness should be tested at periodic intervals.  


Procedure for Lyophilizing Rhizobia 


1.
The rhizobia strains to be lyophilized should be grown at room temperature in 50 ml of yeast mannitol broth (YMB) contained in a 250 ml Erlenmeyer flask on a rotary shaker set at 250 to 270 rpm.  


2.
When sufficient growth has been attained, 10 ml of the broth culture is pipetted aseptically into a sterile screw‑capped tube and centrifuged for 15 minutes. Decant the supernatant aseptically.


3.
Resuspend the cells with 0.5 ml of sterile water containing 10% sucrose and 5% peptone (Vincent, 1970). This gives a 2OX concentration.


4.
Dispense a 0.1 ml aliquot into each of 6 to 8 sterile ampoules plugged with cotton. The tops should be flamed and the remainder of the cotton plugs then pushed down about halfway into the tubes. (MAKE SURE THE LYOPHIL TUBE IS LABELED WITH THE RHIZOBIUM STRAIN NUMBER.) 


5.
Turn refrigeration on and allow condenser to cool to at least ‑40(F. The drain line seal should be CLOSED. MAKE CERTAIN THAT CONDENSER IS CLEAN AND DRY.


6.
Start the vacuum pump. The vac valves to each port should be CLOSED.


7.
The culture in lyophil tubes is shell frozen by slowly rotating the ampoules in a low temperature bath. The material is frozen on the walls of the ampoules to expose as much surface to vacuum as possible. The thinner the shell, the faster the material will dry. 


8.
After freezing, immediately insert ampoules into the ports of the manifold.


9.
Open vac valves to initiate drying.


10.
The ampoules should be sealed with a gas‑oxygen torch after the entire pellet is visibly dry. Seal ampoules under vacuum. Make certain vacuum is not broken at any time.


Precaution: 



Gas flame should be ignited before turning on the oxygen. Turn the oxygen off first and then the gas. 


11.
The vacuum in the system is broken by turning off the pump and opening the vac valve. Do not attempt to remove ampoule while the system is under vacuum. 



A.
Viability Test 




1.
To open an ampoule, make a file mark on the center of the tube.




2.
Wipe tube with cotton moistened with alcohol before breaking.




3.
After breaking, tube mouth is flamed and the dried cell pellet is transferred to a tube of broth (YMB). 




4.
Shake the tube until the cells are evenly suspended. 




5.
Streak a loopful of the suspension on yeast mannitol agar in a petri dish. 




6.
Incubate both the plate and the tube cultures at 26 to 28(C and then inspect carefully for colony characteristics and turbidity.  



Viability tests should be made immediately following freeze drying and again after one, six and twelve month's storage.



B.
Infectiveness and Effectiveness 




The ability of a strain to form nodules and fix nitrogen on the host plant should be tested after 12 months' storage. The lyophilized culture should be compared with a culture maintained on agar slant. 




It is recommended that lyophilized cultures be tested for infectiveness and nitrogen‑fixing ability at least every 5 years.
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