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A Simple, Effective Method for Bacterial Culture Storage:
A Brief Technical Report
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Maintenance of large collections of bacterial cultures can be challenging, as individual species may necessitate
specific storage techniques, and many important organisms are famously difficult to sustain in culture. We present a
simple, cost-effective, reliable method for long-term storage of bacterial strains suitable for fastidious species.
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It is desirable, oftentimes essential, for laboratories to
maintain bacterial strains in culture for extended periods of
time for research, teaching and quality control purposes.
Common methods employed include lyophilization, water
culture storage, repeated sub-culturing, storage at -80°F in
defibrinated rabbit blood or freezing in liquid nitrogen. There
is a vast amount of literature available detailing different
long-term storage methods for microorganisms (1~4),
though much of this literature is species-specific (5~15),
and several bacterial species are historically difficult to
maintain long-term (7, 9, 14). Several of these problematic
genera, such as Haemophilus and Neisseria, include
medically important species that are advantageous to possess
in culture collections; in addition, much of the published
data concerns only aerobic bacteria, with comparatively
little published regarding maintenance cultures for anaerobic
species (5, 16, 17). In this study, viability of maintenance
cultures for a variety of medically important bacteria was

followed for one year, with the objective of describing a
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single simple method for storing a variety of bacterial
strains, to include notoriously fastidious aerobes, and a
representative anaerobic species.

To this end, one strain of Neisseria gonorrhoeae, two
strains of Neisseria meningitides, two strains of methicillin-
resistant Staphylococcus aureus (MRSA), one strain of
Haemophilus influenzae, two strains of Haemophilus
aphrophilus, two strains of Clostridium perfringens and
two strains of Campylobacter jejuni were obtained from
Fletcher Allen Health Care (Burlington, VT, USA) laboratory
stock cultures. All were patient isolates and, having been
previously identified to species in this department,
confirmatory identification was not performed. The
Campylobacter samples were transferred to chocolate agar
plates and incubated in a Bio-Bag (Becton Dickinson,
Cockeysville, MD, USA) at 42°C for 24 h. The Clostridium
samples were transferred to chocolate agar plates and
incubated in a Coy Anaerobic Chamber (Coy Laboratory
Products, Grass Lake, MI, USA) for 24 h. All remaining
samples were transferred to chocolate agar plates and
incubated at 37°C in room air for 24 h. From these plates,
10 sections of agar measuring approximately 1 >< 0.5 cm
were cut from areas of dense bacterial growth and placed
into individual sterile vials and stored in a Revco Ultralow
freezer (Fisher Thermo Scientific, Waltham, MA, USA) at
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a temperature of -40 to -70C.

Viability of the cultures was assessed at monthly intervals
for six months, again at 9 months, and finally at 12 months
from initial storage. One vial of each strain was removed
from the freezer and allowed to rise to room temperature.
The fragment of agar from the vial was placed onto a room
temperature chocolate agar plate and rotated so all sides of
the fragment contacted the surface of the plate. Each plate
was then streaked for isolation and incubated at 37°C and
checked for growth at 24 and 48 h, then again after five
days. A culture was considered viable if >1 colony forming
unit (CFU) was present after incubation, and considered
nonviable if no growth was observed after five days
incubation. Quantitative analysis was not undertaken in this
study, given the samples used were patient isolates and the
original number of microorganisms present was not known.

We describe a simple, effective method for long-term
storage of a variety of bacterial species including fastidious
organisms; it is a method particularly suited for maintenance
of large culture collections as it is inexpensive and requires
very little labor to implement. Recovery was possible for
all species studied at 12 months (exception: Clostridium
perfringens, which was studied only to six months). While
established methods such as commercially available bead
storage systems are useful for maintenance of quality control
samples that must be repeatedly sampled and re-frozen, a
uniform method for culture storage for clinical isolates for
possible later use could streamline laboratory procedures

for upkeep of large culture collections.
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