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ABSTRACT

BACKGROUND: Candida albicans are widely isolated fungal yeast agents from clinical samples. Several storage
methods for fungi have evolved overtime and they are not without setbacks. Preservation method is critical for
research, training and teaching. In resource—poor setting, the method to employ must be cheap and easy to maintain
with minimal risk of contamination as well as degeneration of the organisms.We thus, set out to study the stability
of Candida albicans over long and short term storage in a resource-limited setting.

METHODS: One hundred Candida albicans strains isolated from patients with vulvovaginal candidiasis and oral
candidiasis were preserved in triplicates using sterile distilled water, Chromagar plate, mineral oil overlay and brain
heart infusion broth plus 10% glycerol at -200C. Recovery rates were determined at six months, 12 months and 18
months by sub-culturing onto sabouraud dextrose agar.

RESULT: The recovery rate of C.albicans was 100% for all the preservation methods used during the six months
storage, mineral oil overlay and brain heart infusion broth plus 10% glycerol for the 12months storage, and only the
brain heart infusion broth plus 10% glycerol during the 18months storage.

CONCLUSION: Candida albicans can be preserved over long period of time in resource- limited setting where
power supply is erratic using brain heart infusion broth plus 10% glycerol at -200C and mineral oil overlay
technique whereas for short term preservation, sterile distilled water and taped culture plates technique can be
used. Preservation of Candida albicans isolates in resource- limited setting over short or long term period is
possible and affordable depending on the technique employed.
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INTRODUCTION

ome fungal agents are emerging pathogens in

several parts of the world™. Fungi could be

moulds or yeasts. Yeasts can easily be lost due to
poor storage techniques”“. Candida albicans are the
most widely isolated of all the yeasts and well studied.
It is implicated in many clinical infections to include
vulvovaginitis®. Cultures when properly done, will
determine the starting point of isolating fungal agents.
The importance of having a fungal culture collection is
not only for preservation of endangered fungal agents
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but also as a principal source of material for teaching
and research. Serial subcultures requiring transfer
from staled to fresh mediawere used in the past but this
method is not without its setbacks™®. It is not
practicable for storing large number of samples, it is
labourious, prone to contamination, and does not
prevent fungal cell degeneration®. Several storage
methods evolved over time and these are not without
their problems. Their main feature is suppression of
growth and metabolism to almost negligible level™”,
This study sets out to look at the stability of Candida
albicans over long and short term storage in a resource-
limited setting.
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Methods:

The studied yeasts were 100 Candida albicans isolated
from patients with vulvovaginal candidiasis and oral
candidiasis. They were preserved in triplicates using
distilled water, chromagar plate, mineral oil overlay
and brain heart infusion broth plus glycerol at -20°C.
Recovery rates were carried out at six months, 12
months and 18 months of storage using a positive
recovery to be a minimum of 500 colonies per plate or
colony count of minimum 500 per plate.

Sterile Distilled Water:

Three hundred bijou bottles containing five milliliters
(5ml) of sterile distilled water were inoculated with
three colonies of Candida albicans (C. albicans). These
were incubated for three hours and then stored in the
locker. Recovery rate was determined at six months, 12
months and 18 months by sub-culturing onto plates of
sabouraud dextrose agar (SDA) and incubating at
370C for 18hours after which colony count was carried
outand results documented (Figure I).

Chrom Agar plate:

Each plate of Chromagar media was divided into four
and the organisms were inoculated onto the media, and
incubated at 37°C for 48 hours following
manufacturer's instructions. The edge of the plates
were taped using masking tape and they were kept
safely in the locker. At six months after inoculation a set
of 100 were sub-cultured onto SDA and they grew well.
At 12months the media had dried so the set of 100 were
obtained by using sterile blades and cutting piece of the
medium and putting in cryovials containing brain
heart infusion broth. The cryovials were incubated for
18hours at 37°C and the broth sub cultured onto SDA
and incubated at 37°C for 18hours. The colony count
was then carried out to determine the recovery rate.
The process was carried out on the last 100 set of
organisms on the Chromagar plate at 18months of
storage and result documented (Figure I).

Mineral Oil Overlay:

Sabouraud dextrose agar slants were prepared in three
sets of 100 each of bijou bottles and inoculated with
Candida albicans. These were incubated at 37°C for
18hours after which mineral oil was poured to a level
above the agar medium and they were stored safely in
the locker. A set of 100 each were sub-cultured at six
months, 12 months and 18 months respectively to
determine the recovery rate using colony count of 500
and above as positive recovery.

Brain heart infusion broth plus 10% Glycerol at-20°C:

Glycerol was added to brain heart infusion broth at a
ratio of 1:10 and dispensed into 300 cryovials. Each of
the cryovials was inoculated with three colonies of C.

albicans and incubated for five hours at 37°C. They
were then stored in the freezer at -20°C. A set of 100
each were thawed and inoculated onto SDA at six
months, 12 months and 18 months of storage in the
freezer. Recovery rate was determined based on colony
countof500and above.

RESULTS:

In the chart for the recovery rate of C. albicans during
the storage periods of six months, 12 months and 18
months, colony counts of 500 and above was used to
determine the recovery rate which accounts for the
viability of the organisms.

Based on the result shown on the chart, the recovery
rate of C. albicans during the six months storage was
100% for all the preservation method used. For the 12
months storage only the mineral oil overlay and brain
heart infusion broth + glycerol gave 100% recovery rate
whereas chromagar plate method was the least (92%).
During the 18 months storage of C. albicans, only the
brain heart infusion broth + glycerol had 100%
recovery rate whereas the chrom agar plate method
had the least (89%). C. albicans isolates can be
preserved over long period of time using brain heart
infusion broth plus 10% glycerol at -20°C and mineral
oil overlay technique. For short term preservation,
sterile distilled water and taped culture plates can be
used.

It was also observed that phenotypic characteristics of
C. albicans were maintained throughout the period of
storage.

Recovery rate of Candida glbicons hased on

different storage methaods

Figure I:

SDW-= Sterile distilled water
CAP= Chrom agar plate

MOO-= Mineral oil overlay
BHI= Brain heart infusion broth

RR= Recovery rate. 164
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Plate I: shows different species of Candidaon a
Chromogenic medium

DISCUSSION:

Most yeasts to include C. albicans grow very fast in
culture media when compared with molds. The growth
may be contaminated with other fungi or even bacteria
thus affecting the preservation of colonies™®.
Preservation of yeasts is very important for long time
use particularly in teaching, training and research, so it
is essential to develop an easy and cheap technique for
its preservation. Most of the previous work for long
term preservation of fungi was done through
cryopreservation method using liquid nitrogen and
commonly 5-10% of glycerol was used as
cryoprotectant™™.

In this study, brain heart infusion broth, Chromagar
candida plate, mineral oil overlay and sterile distilled
water was used for C. albicans preservation.

Long term preservation and frozen effect on C. albicans
cultures, can result in loss of their regeneration ability
leading to loss of recovery or viability®". The addition
of glycerol plays very significant role and acts not only
as cryoprotectant for C. albicans but also maintains
viability and regenerative potential ™.

This study found preservation at -200C plus 10%
glycerol to be very effective for C. albicans for a period
of 18 months. This also supports the findings by other
documented studies "*”. The glycerol thus protects the
organism from degeneration as a result of power
outage, hence supports the fact that this method can be
used in resource limited countries where power supply
isvery poor.

The mineral oil overlay technique is equally good for C.
albicans preservation in resource limited environment
but has the following disadvantages: requires large
space to keep the bottles, it may be contaminated by
other fungi or even bacteria. In this study, only one C.

albicans was lost; hence this method if properly carried
out is very efficient for long term preservation of C.
albicans. Similar findings was reported in other
studies™ ¢

The Chromagar plate can be used for short term
preservation of C. albicans. The major setback with this
method is drying of the media on the plates resulting in
loss of viability of the organisms. The finding in this
study was corroborated by studies by kitamoto and
colleagues ™.

Sterile distilled water method is also good for

preservation of C. albicans in resource poor setting

because it is cheap and easy to carry out but requires

large space to keep the bottles, and can become

contaminated during addition of top up distilled water
4]

to the bottles ™.

Preservation of C. albicans isolates in resource poor
setting over short term or long term period is possible
and affordable depending on the technique employed.
The organisms in this study maintained their
phenotypic characteristics during the six months, 12
months and 18 months period of the study.

CONCLUSION

Based on this research, C. albicans can be preserved
over short or long periods in resource poor settings
without alterations in their phenotypic characteristics.
The use of sterile distilled water, mineral oil overlay,
CHROMagar Candida plate, and Brain heart infusion
broth plus 10% glycerol are very efficient for C. albicans
preservation in resource-poor setting.

REFERENCES:

1 Pfaller, M.A.; Diekema, D.J. Rare and
emerging opportunistic fungal pathogens:
concern for resistance beyond Candida
albicans and aspergillus fumigatus. J. Clin.
Microbiol. 2004, 42,4419-4431.

2. Nyanga, L.K.; Nout, M.U.R.; Smid, E. J;
Boekhout, T.; Zwietering, M.H. Yeasts
preservation: alternatives for lyophilisation.
World J. Microbiol. Biotechnol. 2012, 28, 3239-
3244,

3. Spadaro, D.; Ciavorella, A.A.; Lopez-Reyes,
J.G.; Garibaldi, A.; Gullino, M.L. Effect of
culture age, protectants, and initial cell
concentration on viability of freeze-dried cells
of Metschinokowia pulcherrima. Can. J.
Microbiol. 2010, 56,809-815.

165

Nigerian Journal of Medicine, Vol. 26 No. 2, April - June, 2017, ISSN 1115-2613



10.

11.

12.

13.

14.

Diego, H.C.; Sarpieri, A.; Pires, M.C. Fungi
preservation in distilled water. An Bras
Dermatol. 2005, 80, 591-594.

Emmanuel, N.N.; Romeo, O.; Mebi A.G.; Mark,
0.0.; Scordino, F.; Bessy, E.l.; Criseo, G.
Genotyping and fluconazole susceptibility of
Candida albicans strains from patients with
vulvovaginal candidiasis in Jos, Nigeria. Asian
PacificJ. Trop. Dis. 2012, 48-50.

Paul, J.S.; Tiwari, K.L.; Jadhav, S.K. Long term
preservation of commercial important fungi in
glycerol at 40C. Int. J. Biol. Chem. 2015, 9, 79-
85.

Lalaymia, I.; Declerck, S.; Cranenbrouck, S.
Cryopreservation of in vitro-produced
Rhizophagus species has minor effects on their
morphology, physiology, and genetic stability.
Mycorrhiza. 2013a doi:10.1007/s00572-013-
0506.

Dalong, D.M.; Guoting, G.Y.; Ligiang, L.M.; Li,
C. Tolerance of ectomycorrhizal fungus
mycelium to low temperature and freezing-
thawing. Can. J. Microbiol. 2011, 57, 328-332.
Crahay, C.; Declerck, S.; Colpaert, J.V.; Pigeon,
M.; Munaut, F. Viability of ectomycorrhizal
fungi following cryopreservation. Fungal Biol.
2013a,117,103-111.

Houseknecht, J.L.; Sung-Oui, S.; Jianlong, J.Z.
Viability of fastidious Phytophthora following
different cryopreservation treatments. Fungal
Biol. 2012, 116, 1081-1089.

Nagpal, R.; Puniya, A.K.; Sehgal, J.P.; Singh, K.
Survival of anaerobic fungus Caecomyces sp.
in various preservation methods: A
comparative study. Mycoscience. 2012, 53, 427-
432,

Stalpers, J.A.; de Hoog, A.; Vlug, I.J.
Improvement of the straw technique for the
preservation of fungi in liquid nitrogen.
Mycologia, 1987, 79, 82-89.

Kitamoto, Y.;Suzuki, A.; Yamanaka, S.S.K. A
new method for the preservation of fungus
stock cultures by deep-freezing. Mycoscience.
2002, 43,143-149.

Borman, A.M.; Szekely, A.; Campbell, C. K;;
Johnson, E. M. Evaluation of the viability of
pathogenic filamentous fungi after prolonged
storage in sterile water and review of recent
published studies on storage methods.
Mycopathologia. 2006, 161, 361-368.

166

Nigerian Journal of Medicine, Vol. 26 No. 2, April - June, 2017, ISSN 1115-2613



