
JOURNAL OF CLINICAL MICROBIOLOGY, July 1996, p. 1846–1848 Vol. 34, No. 7
0095-1137/96/$04.0010
Copyright q 1996, American Society for Microbiology

Comparison of the New API Candida System to the ID
32C System for Identification of Clinically

Important Yeast Species
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API Candida was evaluated in comparison with the ID 32C system for the identification of 619 yeast isolates.
The sensitivity of API Candida for the identification of the 15 species it claims to identify with and without
additional tests was 97.4% (593 of 609) and 75.2% (458 of 609), respectively. The API Candida system is easy
to use and rapid (result in 18 to 24 h).

The incidence of fungal infections has increased in recent
years, especially in immunocompromised and severely debili-
tated patients (1, 23). Because of the more frequent use of
antifungal agents, resistant pathogenic strains have emerged.
The factors mentioned above, associated with the increasing
diversity of the microorganisms involved (13), have made it
imperative to precisely identify the microorganisms responsi-
ble for the infection, in order to ensure efficient management
of patients. In response to this need, much effort has been
devoted to develop rapid and accurate yeast identification
methods and several commercial systems have been evaluated
(3, 5–10, 14, 16, 20–22). These systems have some advantages
and drawbacks concerning their capacity to rapidly and accu-
rately identify yeast isolates. To improve yeast identification,
different techniques have been developed in the last few years:
latex tests (17, 18), PCR (11), and differential culture media (4,
12, 15, 19). However, for the moment these new procedures
have been performed only for a few species and are not
adapted to the identification of all medically important yeasts.
A new system, API Candida (bioMérieux, Marcy-l’Etoile,
France), has been developed for clinical microbiology labora-
tories to identify the most medically important yeasts and
yeast-like organisms (15 species) in 18 to 24 h. The aim of this
study was to evaluate the performance of the new product,
compared with that of the ID 32C system (bioMérieux). The
ID 32C system was chosen because it has been proven to be
accurate and has the advantage of having a more extensive
database (2, 10).
A total of 619 yeasts and yeast-like fungi were examined in

the study (Table 1). Among these, 284 organisms were clinical
isolates obtained from patients hospitalized at the Grenoble
and Lyon university hospitals, and 335 came from the bio-
Mérieux collection. Quality control organisms, supplied by the
manufacturer, were tested to ensure adequate system perfor-
mance. These included Candida glabrata ATCC 2001 (Amer-
ican Type Culture Collection, Rockville, Md.), Candida guilli-

ermondii ATCC 6260, Candida kefyr ATCC 4135, Candida
tropicalis ATCC 7349, and Cryptococcus neoformans ATCC
32045. All quality control organisms were correctly identified
by the new system. The experiments were carried out, accord-
ing to the manufacturer’s recommendations, using 18- to 48-
h-old isolates obtained from primary cultures on gentamicin-
chloramphenicol Sabouraud medium (bioMérieux).
The ID 32C system consists of a single-use disposable plastic

strip with 32 wells to perform 29 assimilation tests (carbohy-
drates, organic acids, and amino acids), 1 assimilation test with
a negative control, 1 susceptibility test (cycloheximide), and 1
colorimetric test (esculin) (10). It includes a database with 63
different species. The results were recorded by direct reading
after 48 h of incubation at 308C. Additional tests, such as
macroscopic and microscopic morphology, were sometimes re-
quired for complete identification. The API Candida system
consists of a strip of 10 API tubes allowing 12 colorimetric tests
to be performed: 5 carbohydrate acidification tests (glucose,
galactose, sucrose, trehalose, and raffinose) and 7 enzymatic
tests (b-maltosidase, a-amylase, b-xylosidase, b-glucuronidase,
urea hydrolysis, N-acetyl-b-glucosaminidase, and b-galactosi-
dase). Inoculation of the tubes was performed by adding yeast
suspension (inoculum [McFarland standard of 3] in saline) to
the dehydrated substrates. After an 18- to 24-h incubation at
358C, the reactions were read visually without addition of re-
agents. The results were transformed into a numerical profile
which was compared with those given in the profile list in the
package insert. Discrepancies in the results obtained with the
API Candida and ID 32C systems were further analyzed by
repeated testing with the two systems and by additional tests
such as temperature tolerance at 378C, pigmentation of iso-
lated colonies, capsule detection by India ink, microscopic
morphology on cornmeal agar, and an agglutination test (Bi-
chrolatex krusei; Fumouze, Asnières, France) (17).
The sensitivity of the API Candida system for the identifi-

cation of the 15 species it claims to identify with and without
additional tests was 97.4% (593 of 609) and 75.2% (458 of
609), respectively. The API Candida system enabled the cor-
rect identification of 458 of the 619 isolates (74%) with no
additional tests (Table 1). The species most likely to be cor-
rectly identified by this system, without extra tests, were Can-
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dida albicans (96.9%), Candida glabrata (96.8%), Candida guil-
liermondii (100%), Candida kefyr (100%), Candida lusitaniae
(91.2%), Candida parapsilosis (89.7%), Candida tropicalis
(86.7%), Cryptococcus neoformans (84.4%), Saccharomyces
cerevisiae (89.2%), and Trichosporon spp. (89.1%). For 135 of
the 619 isolates (21.8%), the profile number generated by the
API Candida system yielded two or more species, one of which
was correct. This occurred most often with Candida incon-
spicua (100%), Candida krusei (100%), Candida norvegensis
(100%), and Geotrichum spp. (85.7%). In all such cases, the
complete identification was obtained by additional tests, such
as morphology. Candida inconspicua, Candida krusei, and Can-
dida norvegensis had the same biochemical profile by the API
Candida system: only one test (glucose acidification) was pos-
itive. With the ID 32C system, differentiation of these three
species can be obtained with two tests only: N-acetylglu-
cosamine and glucosamine assimilation. Identification of Can-
dida krusei was confirmed by an agglutination test (Bichrolatex
krusei; Fumouze). The identification of Geotrichum spp. was
completed by microscopic observation (presence of arthros-
pores). The API Candida system incorrectly identified 18 of
the 619 isolates (2.9%), including six strains belonging to three
species not claimed in the database. Among these misidentifi-
cations (listed in Table 2), the two strains of Candida lipolytica
had the profile of Candida krusei.
The API Candida system gave good results without extra

tests in the identification of the majority of yeasts commonly
isolated in clinical microbiology laboratories. However, two
medically important kinds of yeast, Candida krusei and Geotri-
chum spp., required additional tests to complete identification
because they had only one or two positive tests. Visual inter-
pretation of ID 32C tests was sometimes difficult and required
more experience than is usually available in a routine clinical
microbiology laboratory. In conclusion, compared with the ID
32C system, the API Candida system was easier to use (only 10

tubes to inoculate and visual reading of color reactions without
addition of reagents), gave rapid results (obtained approxi-
mately 24 h earlier), and is cheaper. The API Candida system
is particularly adapted to identify clinically important yeasts in
a routine clinical microbiology laboratory.
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