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Abstract

Burkholderia cepacia complex (Bcc) bacteria are opportunistic pathogens that particularly affect people with cystic fibrosis and other immuno-
suppressed patients. These bacteria are also frequent contaminants of industrial products such as medicines and cosmetics, posing a risk to
patients and raising public health concerns. Due to numerous outbreaks caused by contaminated products reported worldwide, the absence
of Bcc in drugs has become mandatory under various codifications. For example, the US Pharmacopoeia recently incorporated testing for Bec
detection in non-sterile products (USP < 60 >). Detection of Bcc usually involves the use of the Burkholderia cepacia selective agar (BCSA), a
selective but non-differential culture medium. In this study, we compared a recently developed chromogenic agar, CHROMagar™ B.cepacia, with
BCSA for the recovery of Bcc and inhibition of non-Bcec species. We also evaluated both media for the detection of Bec in artificially contaminated
pharmaceutical and cosmetic samples. Both media exhibited similar inhibitory properties. Notably, all Bcc isolates in this study developed blue—
green colonies on CHROMagar™ B.cepacia, enabling rapid and presumptive identification. These results suggest that CHROMagar™ B.cepacia
could be a valuable tool for the rapid detection of Bcc in industrial samples.

Impact Statement

Rapid and accurate detection of Burkholderia cepacia complex (Bcc) bacteria may be challenging for industrial microbiology laboratories, as the
usually employed culture medium, Burkholderia cepacia selective agar, has selective but not differential properties. In this study, we demon-
strate that the recently developed CHROMagar™ B.cepacia medium allows a rapid and differential recovery of Bcc species, which grow with
a characteristic blue—green color. This chromogenic feature reduces false positives and minimizes the need of additional confirmatory tests.
The incorporation of this chromogenic medium into industrial microbiology laboratories could facilitate and accelerate the detection of Bcc in
contaminated samples.
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Introduction state outbreaks between 2016 and 2017 and resulted in a mas-
sive recall of this product (Glowicz et al. 2018). The United
States Pharmacopeia (USP) incorporated Chapter < 60 >; Mi-
crobiological Examination of non-sterile products-Tests for
Burkholderia cepacia complex, effective in December 2019
(United States Pharmacopoeia 2019). Other countries are also
incorporating limits for Bec. For instance in Argentina, testing
for Bee is mandatory in non-sterile pharmaceutical products
intended for inhalation, oromucosal, gingival, nasal, auricu-
lar/otic routes, and aqueous preparations for oral use (Na-
tional Administration of Drugs, Food and Medical Devices,
2022).

Although tests for Bec are being incorporated in pharma-
ceutical codifications, the recovery and identification of these
bacteria can be challenging for microbiologic pharmaceutical
laboratories due to the lack of standardized methodologies.
Bce detection usually involves an isolation step using a selec-
tive agar medium followed by identification through molecu-
lar probes. The Burkholderia cepacia selective agar (BCSA)
is the most commonly used selective agar for clinical sam-
ples and is the medium recommended by USP (Henry et al.

The Burkholderia cepacia complex (Bec) is a group of Gram-
negative non-fermenting bacteria that are widely distributed
in natural environments such as soil and water. These bac-
teria can cause severe infections in immunocompromised pa-
tients, particularly affecting people with cystic fibrosis (CF),
and chronic granulomatous disease (Mahenthiralingam et al.
2008). Furthermore, an increasing number of Bcc infections
in other susceptible patients have been reported all around
the world due to the use of contaminated products, including
disinfectants, cosmetics, medical devices, diagnostic reagents,
personal-care products, and medicines (Martin et al. 2011,
Song et al. 2018, Seth-Smith et al. 2019, Rhee et al. 2022).
The contamination of these products with Bec poses a threat
to public health and raises concerns for sanitary authorities.
This situation has prompted the development of various reg-
ulations to incorporate assays for Bcc detection. The USA is
a representative example where Bce has been reported as the
most frequent bacteria causative of recalls in non-sterile phar-
maceutical products (Jimenez 2007). A notable case involved
the contamination of oral liquid docusate that caused multi-
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1997; United States Pharmacopoeia 2019). Selectiveness of
BCSA is based upon a combination of antibiotics: gentam-
icin, vancomycin and polymyxin B with colorants: phenol red
and crystal violet. Non-Bcc microorganisms with resistance
to these compounds can grow on BCSA (Burns, Rolain 2014).
Moreover, Bec colonies that grow on BCSA do not exhibit
specific differential characteristics. USP chapter < 60 > in-
dicates that greenish-brown colonies with a yellow halo or
white colonies surrounded by a pink-red zone are possible
Bce colonies and should be confirmed through identification
tests.

Bcc identification is usually performed by molecular tools
(Mahenthiralingam et al. 2008, Devanga Ragupathi, Veer-
araghavan 2019). PCR amplification of the recA gene is
widely employed for this purpose (Mahenthiralingam et
al. 2000). Other identification techniques such as matrix-
assisted laser desorption/ionization-time-of-flight have been
increasingly used due to the short time required for ob-
taining results (Vanlaere et al. 2008). Several molecular
tools have been developed with the aim of recovering Bcc
from contaminated industrial products. In this sense, a
real-time PCR and a Loop-mediated Isothermal Amplifi-
cation (LAMP) must be mentioned (Jimenez et al. 2018,
Daddy Gaoh et al. 2021).

In this study, we evaluate a recently developed and com-
mercialized chromogenic selective Bcec agar (CHROMagar™
B.cepacia). Chromogenic media have been developed for
the detection and identification of different microorganisms.
These media utilize a specific reaction that produces the de-
velopment of colonies exhibiting a differential color corre-
sponding to the microorganism of interest. Chromogenic me-
dia have been employed in clinical, environmental and indus-
trial laboratories for the rapid detection of Staphylococcus
aureus, Enterococcus, Shiga toxin-producing Escherichia coli,
Serratia marcescens, and Acinetobacter baumannii among
others (Chihara et al. 2009, Cho et al. 2020, Jenkins et al.
2020, Pérez-Viso et al. 2021, Yusuf et al. 2023). In a recent
study, Mauri-Aransolo et al. demonstrated that CHROMa-
gar™ B.cepacia exhibits high sensitivity and specificity for
detecting clinical Bee isolates (Maruri-Aransolo et al. 2024).
Based on these findings, we hypothesized that CHROMagar™
B.cepacia could also be effective in the analysis of industrial
samples. With this aim, we evaluated the utility of this medium
in the field of industrial microbiology. Specifically, CHROMa-
gar™ B.cepacia was compared to BCSA regarding its ability to
recover Bee isolates and inhibit the growth of non-Bcc bacteria
obtained from industrial samples. Additionally, we assessed
the recovery of Bec from artificially contaminated industrial
products and water.

Materials and methods

Bacterial strains and isolates

Six reference strains were employed in this study: four Bcc
(B. cepacia ATCC 25416, B. cenocepacia J2315, B. contam-
inans LMG23361, and B. multivorans LMG13010) and two
non-Bcc strains (Pseudomonas aeruginosa ATCC 9027 and
Staphylococcus aureus ATCC 6538). In addition, 34 isolates
obtained from industrial products, processes, and water were
included (25 Bcc isolates and nine non-Bcc isolates). De-
tailed information on all strains and isolates is provided in
Table 1.
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Culture media

CHROMagar™ B.cepacia was provided by the manufacturer
(CHROMagar, France). BCSA was prepared from compounds
as described by Henry et al. (1997). Soybean-Casein Digest
Agar (TSA) and Trypticase Soy Broth (TSB) were obtained
from Britania Labs. (Buenos Aires, Argentina). All media were
prepared following the manufacturer instructions or literature
protocols (Henry et al. 1997).

Comparative evaluation of culture media

Three approaches were applied to compare the performance
of CHROMagar™ B.cepacia and BCSA: the Mossel’s eco-
metric method, and two tests described in USP: the growth-
promoting and inhibitory property of the media test, and the
suitability of test for absence/presence of Bec (United States
Pharmacopoeia 2025, Mossel et al. 1980).

The ecometric method was performed to evaluate produc-
tivity and selectivity of both culture media employing all iso-
lates mentioned above. Briefly, each isolate was subcultured on
TSA and incubated at 35°C for 24 h. Colonies were then trans-
ferred to 10 ml of TSB and incubated at 35°C for 4 h. Aliquots
were streaked onto CHROMagar™ B.cepacia, BCSA, and
TSA plates following the ecometric pattern (Fig. 1): sequen-
tially from A1 to A5; B1 to B5; C1 to C5 and D1 to DS.
Plates were incubated at 35°C, and the highest sector exhibit-
ing visible bacterial growth at 24 and 48 h was recorded.
Based on the highest growth sector, an absolute growth in-
dex (AGI) was assigned according to values displayed in Ta-
ble 2. A relative growth index (RGI) was calculated as (AGI
of test medium/AGI of TSA) x 100. Each strain or isolate was
evaluated in triplicate in each media. The experiments were
conducted on different days by at least two different opera-
tors to ensure reproducibility and to evaluate inter-operator
variability. Productivity was considered satisfactory for Bcc
isolates with RGI > 70, while selectivity was deemed accept-
able for non-Bec isolates with RGI < 30. To compare produc-
tivity of BCSA and CHROMagar™ B.cepacia, a paired #-test
was used. A significance level of P < 0.005 was set to deter-
mine the existence of significant differences. Data were ana-
lyzed using GraphPad Prism (GraphPad Software, California,
USA).

USP growth promotion and inhibitory assays were carried
out using the six reference strains only. The growth promotion
test was performed individually with each Bcc strain applying
the Surface-Spread Method described in USP Chapter < 61>
(United Stetes Pharmacopoeia 2019). Briefly, 0.1 ml of a sus-
pension containing ~1 x 103 CFU ml~! of each Bcc strain in
phosphate buffer pH 7.2, was spread onto plates of CHRO-
Magar™ B.cepacia, BCSA and TSA. Plates were incubated at
35°C and growth was evaluated after 24 and 48 h.

For the inhibition assay, non-Bcc reference strains were
individually tested applying the Surface Spread Method de-
scribed in USP Chapter < 61 > . Plates of CHROMagar™
B.cepacia, BCSA and TSA were inoculated with 0.1 ml of, re-
spectively, P. aeruginosa or S. aureus suspensions (~1 x 10*
CFU ml™! in phosphate buffer pH 7.2). Plates were in-
cubated at 35°C and growth was evaluated after 48 and
72 h.

The suitability test for absence/presence of Bec was evalu-
ated using a commercial cough syrup, a cosmetic cream and
purified water For cough syrup and cosmetic cream, 10 ml
or 10 g of product were mixed with 90 ml of buffered sodium
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Table 1. Comparison of CHROMagar™ B.cepacia and BCSA employing the Mossel's ecometric method.

Microorganism Origin Mossel ecometric method (RGI)
CHROMagar™ B.cepacia BCSA

24 h 48 h 24 h 48 h
B contaminans LMG 23 361 Sheep mastitis 72,7 100 71.8 100
B cenocepacia J2315 CF patient 71.2 100 72.5 100
B. cepacia ATCC 25416 Onion 38,46 96.7 42.6 97.5
B. multivorans LMG 13010 CF patient 62.9 91.2 40.0 88,3
B contaminans FFI 6 Purified water. Pharmaceutical industry 66.7 100 63.8 100
B. contaminans FFI 10 Distilled water. Water supplier 71.7 88.3 85.0 100
B contaminans FFI 15 Disinfectant (pharmaceutical product) 62.8 92.5 58.3 90.0
B contaminans FFI 28 Pharmaceutical product 24.1 90,3 25.0 93.8
B contaminans FFI 29 Pharmaceutical product 59.7 100 36.7 98.3
B contaminans FFI 30 Pharmaceutical product 90.7 100 90.7 100
B contaminans FF1 33 Cosmetic cream 50.2 96.2 62.5 92.3
B contaminans FFI 34 Purified water. Beverage industry 83.1 100 77.2 96.7
B contaminans FFI 36 Pharmaceutical product 85.4 100 80.1 100
B contaminans FFI 41 Purified water 71,13 100 52.9 100
B. aenigmatica FFI 4 Purified water. Pharmaceutical industry 88,9 98.3 52.8 98.3
B. aenigmatica FF1 17 Floor cleaner 94.3 100 95.1 100
B. aenigmatica FFI 18 Floor cleaner 88.86 98.3 67.3 96,5
B. aenigmatica FF1 20 Floor cleaner 94,3 100 96,7 100
B. aenigmatica FFI 21 Cosmetic cream 63.9 98.3 77.2 100
B cepacia FF1 14 Cosmetic cream 61.1 96.7 67.3 95
B cepacia FFI 38 Cosmetic cream 35,4 100 52.9 96,7
B cepacia FFI 39 Cosmetic cream 71.2 96.8 71.2 96.1
B cepacia FFI 40 Cosmetic cream 69.2 100 61.5 98.3
B vietnamiensis FFI 25 Clothes conditioner 37.7 91.7 46.7 96.7
B vietnamiensis FF1 26 Clothes conditioner 52.7 90.3 58.3 94.7
B vietnamiensis FFI 27 Clothes conditioner 58.9 93.3 53.8 91.7
B arboris FFI 33 Moist washcloths 71.2 90.0 77.7 90.0
B cenocepacia FFI 11 Purified water. Household cleaning 62.5 95 59.8 95

products industry

B cenocepacia FFI 32 Clothes conditioner 73.8 96.7 66.8 98.3
P aeruginosa ATCC 9027 Outer ear infection 0.0 0.0 0.0 0.0
S. aureus ATCC 6538 Human lesion 0.0 0.0 0.0 0.0
P aeruginosa FFI 101 Disinfectant 0.0 0.0 0.0 31.7
P aeruginosa FFI 102 Purified water. Pharmaceutical industry 0.0 0.0 0.0 0.0
P. fluorescens FFI 110 Disinfectant 7.1 26.7 2.9 28.3
P. fluorescens FFI 111 Floor cleaner 22.9 33.3 8,3 16.7
P. putida FFI 109 Drinking water 0.0 15.0 0.0 16.7
B gladioli FF1 181 Purified water. Pharmaceutical industry 61.3 81.6 41.7 91.6
S. aureus FFI 150 Floor cleaner 0.0 0.0 0.0 0.0
Achromobacter spp. FFI 130 Industrial water 0.0 5.0 16.7 57.4
Stenotrophomonas maltophilia FF1 191 Water from reverse osmosis 0.0 0.0 0.0 0.0

RGI: relative growth index

RGI values represent the averages of RGI obtained from individual assays performed in triplicate.

chloride—peptone solution (pH 7) supplemented with 1% (v/v)
of Polysorbate 80. After shaking for 1 min, 10 ml of the sus-
pension were transferred into 90 ml of TSB. Each Bcc refer-
ence strain was cultured on TSA for 24 h at 35°C, and then
suspended in phosphate buffer (pH 7.2) to a final concentra-
tion of <100 CFU ml~". Similarly, a suspension of P. aerug-
inosa with ~1 x 103 CFU ml~! was prepared. Flasks with
TSB added with the dilutions of the products were inoculated
with 1 ml of Bec suspension. At the same time another set
of flasks with TSB and the dilutions of the products were in-
oculated with 1 ml of P. aeruginosa suspension. A third set
of broth media with the dilutions of the products was inocu-
lated with 1 ml of both suspensions. For the absence/presence
assay with purified water, aliquots of 100 ml of sterile pu-
rified water were added to 100 ml of double-concentrated
TSB. Inoculation of individual flasks with Bcc suspensions,
P. aeruginosa suspension and a mixture of both suspensions
was performed as above. All inoculated broth media were in-

cubated at 35°C during 24 and 48 h. After those periods of
time, samples with grown bacteria were subcultured on BCSA
and CHROMagar™ B.cepacia agar plates by streaking and
incubated at 35°C. Plates were evaluated for Bec growth after
24 and 48 h of incubation.

Results and discussion

Rapid and accurate detection of Bec in mass-consumption in-
dustrial products is a key factor for preventing contamina-
tion and potential infections associated with these bacteria
(Tavares et al. 2020).

Regulatory standards such as the USP which recently in-
corporated Bcc testing in non-sterile products, specify the use
of BCSA and subsequent confirmation by identification tests.
Given that the Bce comprises at least 24 species, the use of
biochemical tests is not enough, and molecular probes are re-
quired for identification (Devanga Ragupathi et al. 2019).
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Figure 1. Mossel’s ecometric method. Scheme of streaked plates

While several studies focused on a rapid, direct detection
of Bee from industrial products, primarily through molecu-
lar techniques, few researches examined the classical method-
ology for recovering microorganisms: enrichment in a nutri-
ent broth and isolation in a selective media (Jimenez et al.
2018, Ahn et al. 2020, Daddy Gaoh et al. 2021). This classi-
cal approach is included in pharmaceutical codifications and
remains accessible to all industrial microbiology laboratories.
A previous research compared the use of oligotrophic culture
media with TSA or TSB emphasizing the enrichment step (Ahn
et al. 2019). In contrast, our study focused on the isolation
step, comparing a chromogenic agar medium with the widely
employed BCSA. This comparison was performed using assays
usually conducted in pharmaceutical microbiology laborato-
ries.

The ecometric method, a semi-quantitative technique em-
ployed for a rapid quality control and for the comparison of
different lots of culture media, was employed to assess pro-
ductivity and selectivity (Sandle 2016). Four Bcc collection
strains and 25 industrial isolates were tested. Bec species iso-
lated from industrial sources were reported in a previous re-
search and belonged to B. contaminans (n:10), B. aenigmatica
(n:S), B. cepacia (n:4), B. vietnamiensis (n:3), B. cenocepacia
(n:2), and B. arboris (n:1) species (Table 1) (De Volder et al.
2021). This diversity allowed us to evaluate the performance
of both culture media with isolates of different Bcc species
recovered from industrial origin. It was of particular inter-

Table 2. Mossel’s ecometric method.

Tomas et al.

est given that several works suggest differences between clin-
ical and industrial isolates (Baldwin et al. 2007, Coulon et al.
2021).

Acceptable productivity (RGI > 70) was observed with
all tested isolates in both media after 48 h of incubation
at 35°C (Table 1). Within 24 h, productivity on CHROMa-
gar™ B.cepacia was slightly superior than on BCSA (50% and
46.43% respectively). However, statistically analysis showed
no significant differences between two media (P: 0.33 at 24 h
of incubation; P: 0.83 at 48 h of incubation).

All Bee isolates grew on CHROMagar™ B.cepacia de-
veloping characteristic blue—green colonies which facilitated
their detection and subsequent identification. In contrast, Bcc
colonies on BCSA lacked of a distinctive coloration. Regard-
ing selectivity, three non Bcc isolates grew on BCSA with
RGI > 30 at 48 h of incubation (P. aeruginosa, B. gladioli,
and Achromobacter sp) and two isolates grew on CHROMa-
gar™ B.cepacia under the same incubation conditions. Both
non-Bcc isolates that grew on CHROMagar™ B.cepacia with
RGI > 30 (B. gladioli and P. fluorescens), developed a blue—
green color similar to that described for Bec. Isolates from
other non-Bcc species (P. putida and Achromobacter spp)
grew on CHROMagar™ B.cepacia but colonies did not de-
velop the characteristic color observed in Bee colonies.

Regarding codified assays, the promotion and inhibition
tests are required to evaluate the performance and inhibitory
capability of culture media. Furthermore, we employed the
suitability test for absence/presence of microorganisms, to
compare the efficacy of both media in recovering Bec from
artificially contaminated samples. To obtain a comprehensive
comparison of both media, this test was carried out in three
different matrices. Additionally, all suitability assays were re-
peated in presence of a high number of P. aeruginosa cells to
evaluate the interference of background flora. For these as-
says, all Bec strains mentioned in USP chapter < 60 > as well
as B. contaminans type strain were employed. We included B.
contaminans since it has been reported as a frequent contami-
nant of industrial products (De Volder 2021). Adequate recov-
ery of these Bec strains was verified in both CHROMagar™
B.cepacia and BCSA, with incubation of 48 h at 35°C (Ta-
ble 3). All Bee strains developed on CHROMagar™ B.cepacia
colonies with a characteristic blue-green pigment and a larger
size than those observed on BCSA. These differences were ev-
idenced even at 24 h of incubation (Fig. 2). Inhibition tests
were satisfactory on both media as the non-Bcc strains eval-
uated did not grow on either on CHROMagar™ B.cepacia
or BCSA within 72 h of incubation. Regarding the suitabil-
ity test for absence/presence, all Bcc strains employed were
recovered from all the artificially contaminated samples us-
ing both media. In most cases the strains were recovered with
24 h broth enrichment and 24 h incubation of the isolation

Sector AGI Sector AGI Sector AGI Sector AGI
Al 5 B1 10 C1 15 D1 20
A2 25 B2 30 C2 35 D2 40
A3 45 B3 50 C3 55 D3 60
A4 65 B4 70 C4 75 D4 80
AS 85 BS 90 CS 95 DS 100

Sector: last streaked line in which bacterial growth is observed
AGI: number assigned according to the sector achieved

Values of Absolute Growth Index (AGI) assigned according to the maximum growth obtained in each plate after incubation.
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Table 3. Growth promotion and inhibition tests according USP < 61 >.

Strain TSA CHROMagar™ B.cepacia BCSA
24 h 48 h 24 h 48 h 24 h 48 h
B. cepacia ATCC 26416 60 89 57 94 32 83
B. cenocepacia J2315 35 94 42 98 45 77
B. multivorans LMG 13010 59 105 27 98 41 UFC 92
B. conraminans LMG 23 361 39 92 59 103 34 88
TSA CHROMagar™ B.cepacia BCSA
48 h 72 h 48 h 72 h 48 h 72 h
P. aeruginosa ATCC 9027 788 1,3 x 103 <1 <1 <1 <1
S. aureus ATCC 6538 825 942 <1 <1 <1 <1

Values are expressed in Colony Forming Units (CFU).

Figure 2. Recovery of B. contaminans from cough syrup (24 h of incubation). (a) CHROMagar™ B.cepacia. (b) BCSA.

media (CHROMagar™ B.cepacia or BCSA irrespective of the
medium) (Table 4). Only B. cenocepacia in purified water and
B. multivorans in cosmetic cream required 24 h of broth en-
richment incubation followed by 48 h of incubation on both
BCSA and CHROMagar™ B.cepacia. Recovery of Bece strains
was verified in both culture media even in the presence of a
high number of other microorganisms like P. aeruginosa.

In summary, our results demonstrate similar recovery of
industrial-origin Bec with both media in all assays. Selectiv-
ity is a desirable characteristic of isolation culture media to
minimize false positive results and reduce confirmatory identi-
fication probes. As observed with BCSA, the chromogenic me-
dia is not completely selective and allows the growth of other
species such as B. gladioli. Since BCSA is a non-differential
culture medium, all colonies which grow on it require iden-
tity confirmation by PCR or another suitable method. This
time and resource-consuming process was reduced with the
use of CHROMagar™ B.cepacia, as only a few non-Bcc iso-
lates grew on this medium exhibiting the same color of Bec
colonies. This differential colony development represents an
important advantage of CHROMagar™ B.cepacia. The char-
acteristic blue-green color produced by Bce colonies on this
chromogenic medium improves visualization and differentia-
tion, thereby reducing false positives and minimizing the num-
ber of confirmatory tests necessary to verify the presence or
absence of Bce in a sample. Furthermore, this reduction in
confirmatory testing translates into economic benefits, by de-
creasing reagents consumption and labor costs. However, it
should be noted that CHROMagar™ B.cepacia does not com-
pletely exclude the growth of certain non-Bce species. There-

fore, this medium should be considered primarily as a pre-
sumptive identification tool. A recent report suggests the in-
corporation of CHROMagar™ B.cepacia in clinical laborato-
ries (Mauri-Aransolo et al. 2024). Our results are consistent
with this research and support the use of this chromogenic
medium in industrial microbiology laboratories. Particularly
in the pharmaceutical field, the use of chromogenic media is
considered an alternative assay that must be validated and
proven to be superior or at least equivalent to codified assays.
Although we demonstrated faster and more specific results ob-
tained with CHROMagar™ B.cepacia than with BCSA, val-
idation must be performed in each product in which chro-
mogenic agar will be applied for microbiological control. A
limitation of this study is the sample size, particularly regard-
ing the diversity of Bcc species and non-Bec isolates. Future
studies including a broader range of environmental and in-
dustrial contaminants would further validate the productivity
and selectivity of CHROMagar™ B.cepacia.

Conclusion

We conclude that both CHROMagar™ B.cepacia and BCSA
are suitable for the detection of Bec in industrial samples. Al-
though it is not completely selective, the chromogenic medium
offers clear practical advantages in terms of rapid and straight-
forward identification of Bec colonies. These findings support
the incorporation of CHROMagar™ B.cepacia as a suitable
alternative to BCSA for presumptive identification in the en-
richment and isolation scheme for Bee detection in industrial
samples.
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Table 4. Recovery of Bcc in spiked samples.
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Microorganism Cough Syrup

Cosmetic cream Purified water

BCSA

CHROMBC*

BCSA CHROMBC* BCSA CHROMBC*

24h 48h 24h

48h 24h 48h 24h 48h 24h 48h 24h 48h

P. aeruginosa ATCC 9027 - - -
B. cepacia ATCC 25416 + + +
B. cepacia ATCC 25416 + + +
+ P. aeruginosa ATCC 9027

B. cenocepacia J2315 + + +
B. cenocepacia J2315 + + +
+ P. aeruginosa ATCC 9027

B. contaminans LMG 23 361 + + +
B. contaminans LMG 23361 + P. aeruginosa + + +
ATCC 9027

B. multivorans LMG 13 010 + + +
B. multivorans LMG 13010 + + +

+ P. aeruginosa ATCC 9027

+ + + + + + + + +
+ + + + + + + + +
+ + + + + - + - +
+ + + + + - + - +
+ + + + + + + + +
+ + + + + + + + +
+ - + - + + + + +
+ - + - + + + + +

*CHROMBC: CHROMagar™ B.cepacia.
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