P wwwiiarpeom  ISSN 2456-9992  Page: 01-08 Review
% i
(&} .| International Journal Advanced Research
>R 3 Volume: 02

& Publications Issue: 07

Beee—— oV
ESEaARcH ¥

EVALUATION OF DIFFERENT CULTURE MEDIA FOR FUNGAL
PATHOGENS: A REVIEW

Anu*1, Dr Rajender Kumar?, Sachin Chawla®, Agam Verma3

!Student, Faculty of Allied and Healthcare, Guru Kashi University.
Dean, Faculty of Allied and Healthcare, Guru Kashi University.
3 Assistant Professor, Faculty of Allied and Healthcare, Guru Kashi University.

Article Received: 19 June 2026, Article Revised: 09 July 2026, Published on: 29 July 2026

*Corresponding Author: Anu
Student, Faculty of Allied and Healthcare, Guru Kashi University.
Doi: https://doi-doi.org/101555/ijarp.6610

ABSTRACT

Fungal infections, or mycoses, are a growing cause of morbidity and mortality worldwide,
driven largely by the expanding population of immunocompromised individuals. Timely and
accurate laboratory diagnosis depends heavily on the successful isolation and identification of
the causative fungal agent, a process in which the choice of culture medium plays a decisive
role. This review synthesises current knowledge on four culture media routinely used in
diagnostic and research mycology: Sabouraud Dextrose Agar (SDA), Potato Dextrose Agar
(PDA), Corn Meal Agar (CMA), and Czapek Dox Agar (CDA). Each medium is examined in
terms of composition, mechanism of selectivity, and its influence on colony growth rate,
texture, pigmentation, and sporulation. The evidence indicates that SDA remains the most
reliable general-purpose medium for primary recovery of fungi, PDA is superior for inducing
sporulation and pigmentation in moulds, CMA is particularly valuable for demonstrating the
chlamydospores and pseudohyphae used to identify Candida albicans, and CDA offers
selective, chemically defined conditions that favour Aspergillus and Penicillium species. No
single medium satisfies every diagnostic requirement; consequently, a combined, multi-
media approach is recommended as best practice for clinical mycology laboratories. This
review consolidates these findings to guide medium selection and to highlight areas

warranting further comparative research.
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1. INTRODUCTION

Fungi constitute a large and heterogeneous group of eukaryotic organisms that occupy
diverse ecological niches, ranging from soil and decaying organic matter to the surfaces and
internal tissues of plants, animals, and humans. While the majority of fungal species are
saprophytic and ecologically beneficial, a clinically significant subset behaves as
opportunistic or primary pathogens capable of producing disease that spans superficial skin
infections to life-threatening systemic mycoses.

Over the past few decades, the global burden of fungal disease has risen sharply. This trend is
closely associated with an increase in the population of immunocompromised patients —
including individuals with HIV/AIDS, recipients of solid-organ and haematopoietic stem-cell
transplants, patients undergoing cancer chemotherapy, and those receiving long-term
corticosteroid or broad-spectrum antibiotic therapy. Invasive medical procedures and
prolonged hospitalisation further predispose patients to opportunistic fungal infection.
Laboratory diagnosis of fungal disease relies on a combination of direct microscopy, culture,
biochemical testing, serology, and, increasingly, molecular methods. Despite advances in
molecular diagnostics, culture remains a cornerstone of medical mycology because it permits
recovery of viable organisms, phenotypic characterisation, and antifungal susceptibility
testing. The reliability of culture-based diagnosis, however, is fundamentally dependent on
the nutritional and physicochemical properties of the medium employed, since different
fungal taxa have markedly different growth requirements. This review examines and
compares four widely used fungal culture media — SDA, PDA, CMA, and CDA — with the
aim of clarifying their comparative strengths, limitations, and appropriate diagnostic

applications.

2. Overview of Medically Important Fungal Pathogens

Medically important fungi are broadly classified into yeasts, moulds, and dimorphic fungi, a
classification that also underlies much of the rationale for selecting a particular culture
medium.

2.1 Yeasts

Yeasts are unicellular fungi that typically reproduce by budding. Candida albicans is the most
clinically significant yeast pathogen, responsible for infections ranging from superficial
mucocutaneous candidiasis to invasive, life-threatening candidaemia in critically ill and
immunosuppressed patients. Cryptococcus neoformans is another important opportunistic

yeast, notable for causing cryptococcal meningitis, particularly in HIV-positive individuals.
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2.2 Moulds

Moulds are filamentous, multicellular fungi that grow as branching hyphae and reproduce via
conidia or sporangiospores. Aspergillus species — especially A. fumigatus, A. flavus, and A.
niger — are common opportunistic moulds implicated in pulmonary aspergillosis, allergic
disease, and invasive infection in neutropenic patients. Mucor and Rhizopus species (order
Mucorales) cause mucormycosis, a rapidly progressive and often fatal infection of the sinuses,
lungs, brain, and skin that has become increasingly recognised in diabetic and steroid-treated
patients. Penicillium species are largely environmental but may cause opportunistic disease,
while dermatophytes such as Trichophyton, Microsporum, and Epidermophyton infect
keratinised tissue including skin, hair, and nails.

2.3 Dimorphic Fungi

Dimorphic fungi such as Histoplasma capsulatum, Blastomyces dermatitidis, and
Coccidioides immitis exist as moulds at environmental temperature and convert to a yeast (or
spherule) form at body temperature. These organisms typically cause systemic infection

following inhalation of spores and require particular biosafety and cultural considerations.

3. Role and Importance of Culture Media in Mycology

Culture media supply the carbon, nitrogen, vitamins, minerals, moisture, and pH conditions
that fungi require for growth, and are indispensable for the isolation, cultivation,
identification, and long-term maintenance of fungal isolates. Because nutritional
requirements differ substantially between fungal genera, no single formulation is universally
optimal; the composition of a medium directly shapes colony size, growth rate, texture,
pigmentation, sporulation, and the microscopic morphology used for identification.

An ideal fungal medium should support the growth of pathogenic fungi, suppress bacterial
and saprophytic contamination, promote sporulation and pigment production to aid
identification, remain inexpensive and straightforward to prepare, and permit differentiation
between fungal species. Selective agents such as chloramphenicol, gentamicin, and
cycloheximide are frequently incorporated to suppress unwanted bacterial or saprophytic
growth while allowing pathogenic fungi to be recovered. These considerations underpin the
widespread clinical and research use of SDA, PDA, CMA, and CDA, each of which is

discussed in detail below.
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4. Commonly Used Fungal Culture Media

4.1 Sabouraud Dextrose Agar (SDA)

Developed by the French dermatologist Raymond Sabouraud in 1892, SDA remains the most
widely used general-purpose fungal medium. It consists of peptone, dextrose, and agar, and
characteristically has an acidic pH of approximately 5.6, which suppresses most bacterial
contaminants while favouring fungal growth. Antibiotics such as chloramphenicol or
gentamicin, and antifungal-resistant additives such as cycloheximide, are frequently added to
further improve selectivity. SDA supports a broad spectrum of fungi, including yeasts,
dermatophytes, moulds, and dimorphic fungi, and is routinely used for primary isolation from
clinical specimens, cultivation of dermatophytes, recovery of Candida species, culture
maintenance, and antifungal susceptibility testing. Reported colony characteristics on SDA
include smooth, creamy, cottony, or velvety textures with generally rapid growth, although
sporulation and pigmentation tend to be only moderate compared with other media.

4.2 Potato Dextrose Agar (PDA)

PDA, prepared from potato infusion and dextrose, is especially well suited to inducing
sporulation and pigment production in filamentous fungi. Colonies on PDA are typically
fluffy and cottony with well-developed aerial mycelium; sporulation is abundant and readily
visualised microscopically, and characteristic pigments — including green, black, yellow,
and brown colouration — are strongly expressed. These properties make PDA particularly
valuable for the morphological identification of moulds such as Aspergillus and Penicillium
species, where colony colour and conidial arrangement are key diagnostic features.

4.3 Corn Meal Agar (CMA)

CMA is a comparatively low-nutrient medium that promotes the formation of specific
microscopic structures rather than rapid vegetative growth. It is most valued for its ability to
induce chlamydospore and pseudohyphae formation in Candida albicans, a feature exploited
diagnostically (often in conjunction with Tween 80) to differentiate C. albicans from other
Candida species. Colonies on CMA are generally creamy and smooth, with slower growth
than on SDA or PDA, and pigmentation is comparatively subdued due to the medium's
limited nutrient content.

4.4 Czapek Dox Agar (CDA)

CDA is a chemically defined, synthetic medium containing sodium nitrate as the sole
nitrogen source together with sucrose, dipotassium phosphate, and trace minerals. This defined
composition makes CDA selective for fungi capable of utilising inorganic nitrogen, favouring

the growth and differentiation of Aspergillus and Penicillium species while restricting many
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other organisms. Colonies on CDA are typically powdery or granular with well-
differentiated, often radially patterned growth, and the medium reliably supports excellent

sporulation and good pigmentation, aiding identification at the species level.

5. Comparative Evaluation of Culture Media
Table 1 summarises the comparative performance of SDA, PDA, CMA, and CDA across the
principal parameters used for evaluating fungal culture media, drawing on documented

growth, sporulation, and pigmentation characteristics.

Table 1. Comparative performance of SDA, PDA, CMA, and CDA.

Overall fungal[Excellent Good Moderate Moderate
recovery
Growth rate Rapid Moderate Slow to moderateModerate
Sporulation Moderate Excellent Good Excellent
Pigmentation Low—Moderate [Excellent Low—Moderate |Good
Colony texture Smooth/cottony (Cottony/fluffy |Creamy/smooth [Powdery/granular
Best suited for General Sporulation & |Candida Selective growth &
isolation
(yeasts, molds, pigmentation morphology differentiation of
of
dermatophytes) moulds (chlamydospores,/Aspergillus/Penicillium
(Aspergillus, [pseudohyphae)
Penicillium)

Table 2. Reported growth of selected fungal species on the four media

Candida albicans|ExcellentGood  [ExcellentModerate
Aspergillus nigerExcellentExcellentModeratelExcellent

Penicillium spp/Good  [ExcellentModeratelExcellent
Mucor spp. ExcellentGood  |[Poor Moderate]

Taken together, these observations show that no medium excels across every parameter
simultaneously. SDA offers the most consistent overall recovery across fungal genera, PDA
and CDA are the strongest performers for sporulation and pigmentation, and CMA offers a
distinctive diagnostic advantage for Candida morphology that the other three media do not

replicate.

6. Review of Previous Studies

A body of earlier work supports and contextualises these comparative findings. Larone

www.ijarp.com



http://www.ijarp.com/

International Journal Advanced Research Publication

(2018) identified SDA as the most reliable medium for primary isolation of pathogenic fungi,
attributing its performance to its acidic pH and capacity to suppress bacterial overgrowth,
while noting that PDA outperformed SDA for sporulation and pigmentation of moulds.
Chander (2017) similarly emphasised the diagnostic value of CMA for identifying Candida
albicans through chlamydospore production, describing it as an essential tool for
differentiating Candida species in clinical laboratories.

De Hoog et al. (2019) reported that CDA enhanced both growth and pigmentation of
Aspergillus and Penicillium species, attributing this to the medium's chemically defined
composition, which permits clearer differentiation of colony characteristics than nutrient-rich,
undefined media. Other comparative work has shown that combining SDA and PDA improves
overall fungal recovery and identification accuracy relative to the use of either medium alone,
reinforcing the conclusion that no individual medium is capable of supporting all fungal
species equally well.

More recent literature has also drawn attention to selective and chromogenic media — for
example, chromogenic Candida agars that differentiate species by colony colour — as a
complement to the four traditional media reviewed here, reflecting an ongoing effort within

medical mycology to improve the speed and specificity of culture-based diagnosis.

7. Discussion

The comparative evidence reviewed here indicates that medium selection should be guided by
the specific diagnostic objective rather than by convenience alone. Where the priority is
maximal, unbiased recovery of an unknown fungal pathogen from a clinical or environmental
sample, SDA remains the medium of choice because of its broad-spectrum support for yeasts,
moulds, and dermatophytes and its built-in suppression of bacterial contaminants. However,
because SDA yields only moderate sporulation and pigmentation, isolates recovered on SDA
frequently require subculture onto a second, more discriminating medium to achieve
confident species-level identification.

PDA and CDA both address this limitation for filamentous fungi, though through different
mechanisms: PDA's nutrient-rich, potato-based formulation stimulates prolific aerial
mycelium, sporulation, and pigment expression, while CDA's chemically defined, nitrate-
based composition achieves a comparable diagnostic outcome through selective nutrient
restriction rather than nutrient abundance. The choice between PDA and CDA may therefore
depend on whether pigmentation intensity (favouring PDA) or selective suppression of non-

target organisms (favouring CDA) is the more pressing laboratory need.
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CMA occupies a distinct diagnostic niche: rather than maximising growth, it is deliberately
nutrient-poor in order to induce the morphological stress response — chlamydospore and
pseudohyphae formation — that is diagnostic for Candida albicans. Its value is therefore
confined to a narrower but clinically important application, and it is not a substitute for a
general-purpose recovery medium.

Collectively, these findings support the well-established laboratory practice of inoculating
clinical specimens onto more than one medium in parallel. A combined panel — typically SDA
for primary recovery together with a second medium selected according to the suspected
pathogen (PDA or CDA for moulds, CMA for suspected Candida) — offers the best balance
of sensitivity and diagnostic specificity. This multi-media approach, while requiring more
laboratory resources than a single-medium protocol, is consistently reported in the literature
to improve both recovery rates and the accuracy of species identification.

A limitation of the current evidence base is that much of the comparative data on these four
media derives from qualitative and semi-quantitative colony observations (growth graded as
excellent/good/moderate/poor) rather than from strictly quantitative growth kinetics or
statistically powered comparative trials. Future work incorporating standardised quantitative
growth measurements, a wider range of clinical isolates, and molecular confirmation of

phenotypic identification would strengthen confidence in medium-selection guidelines.

8. CONCLUSION

Culture media remain fundamental to the laboratory diagnosis of fungal disease, and the
choice of medium materially affects recovery rates, colony morphology, sporulation, and
pigmentation — all of which underpin accurate species identification. Among the four media
reviewed, SDA is best suited to general-purpose primary isolation, PDA is optimal for
inducing sporulation and pigmentation in moulds, CMA is uniquely valuable for
demonstrating the chlamydospores diagnostic of Candida albicans, and CDA offers selective,
well-differentiated growth of Aspergillus and Penicillium species. No single medium is
adequate for the full diversity of clinically relevant fungi, and the combined, complementary
use of these media is recommended as best practice for microbiology laboratories engaged in

the isolation and identification of fungal pathogens.
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