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Abstract: Streptomyces spp. are known producers of therapeutically important secondary
metabolites with diversity in structure and function. Optimization of different bioprocess
parameters towards the improved productivity and activity profile is always considered to be of
high significance. Peptone is an acclaimed source of nutrients that had been studied for its effect on
the bioactivity of metabolites produced during media development. In the present communication,
we report remarkable variation in the profile and anti-Candida activity of the metabolites produced
by Streptomyces chrestomyceticus strain ADP4 in response to variation in the source of peptone. It was
found that peptone procured from different manufactures (Himedia, CDH and Diffco) have shown
noteworthy variation when used as a component of Sabouraud Dextrose Broth (SDB). The zone of
inhibition, values of minimum inhibitory concentration (MICw) against C. krusei and the yield of
metabolites varied significantly when the metabolites were produced in SDB medium using
peptones from above mentioned sources. CDH-peptonewas found to be the best for anti-
Candida activity with highest zone of inhibition of 38 +2.0 mm and MICs value of 2.877+ 0.22 pug/mL
against C. krusei ATCC 6258. Activity against C. albicans ATCC 10231, C. tropicalis ATCC 750, C.
parapsilosis ATCC 90028 and C. auris CBS 12372 was also better as compared to the activities
obtained using other peptones. The total yield of the metabolites was approximately twice in SDB
with CDH-peptone as compared to those with peptone from HiMedia and Diffco. Analyses of the
metabolites by using TLC and HPLC demonstrated a clear and significant difference in their profile.
Since peptone is a major nitrogen source, it may be inferred that nitrogen source may play a critical
role in regulation of biosynthetic gene clusters associated with synthesis of anti-Candida compounds
by S. chrestomyceticus ADP4.
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1. Introduction

Candida spp. are part of normal human microbiome but are important opportunistic pathogens.
They have been reported to cause superficial and systemic infections in immunocompromised and
susceptible individuals [1].

The increasing incidences of drug resistance among pathogens is the major threat for the human
health, which highlight the need for discovery of new therapeutic agents as potential drug
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candidates. Actinobacteria in general and members of the genus, Strepfomyces in particular have been
well recognized for their ability to produce a plethora of antibiotics. It has been known that the
Streptomyces spp. contribute about 80% in the production of bioactive compounds out of all
actinobacteria [2]. The structural and functional diversity of secondary metabolites make them an
inexhaustible resource for the drug discovery [3].

The production of secondary metabolites in the microorganisms is governed by biosynthetic
gene clusters whose expression can be modulated by factors like carbon and nitrogen sources and
pH [4]. The composition of complex nitrogen sources like yeast extract and peptone sourced from
different manufacturers, might vary in respect of the composition of amino acids and peptides [5].
Bacteriological peptone is an enzymatic digest of animal tissues (meat). It has high content of
tryptophan along with the presence of other amino acids that supports the growth of the
microorganisms including Streptomyces chrestomyceticus [6]. However, the composition of peptone
depends on the source and condition of extraction that may vary from manufacture to manufacture
and even in among lots of the same manufacturer [7].

In the present study, the effect of peptone, procured from different manufacturers, on the
production antifungal metabolites by S. chrestomyceticus ADP4 with activities against C. albicans, C.
krusei, C. tropicalis, C. parapsilosis and C. auris is reported.

2. Methods

S. chrestomyceticus strain ADP4, used to produce secondary metabolites, has been described
earlier [6]. Culture was maintained at 28 °C and stored at 4 °C on Nutrient Agar (pH 7.0). Test
pathogens were C. albicans ATCC 10231, C. krusei ATCC 6258, C. tropicalis ATCC 750, C. parapsilosis
ATCC 90028 and C. auris CBS 12372, which were maintained at 37 °C on Sabouraud Dextrose Agar
(SDA, pH 5.6).

Single colony of 48 hour grown ADP4 culture was transferred to 3 mL SDB and incubated at 28
°C and 150 rpm for 72 h. This inoculum was transferred to 300 mL SDB for production of secondary
metabolites. The SDB was prepared with peptone procured from different brands: Himedia (India),
Diffco (United states) and CDH (India). Production was carried out for a period of 4-days under the
conditions mentioned above. The metabolites were extracted, and their anti-Candia activities were
characterized as reported earlier [6]. Metabolite profiling of the extract was done by using reverse
phase HPLC on C18 column.

3. Results and Discussion

The maximum zone of inhibition was observed against all the test pathogens on day 4 in the
culture broth of SDB with Himedia- peptone and Diffco- peptone. But highest activity was observed
on day 4 that continues till day 8. So, all the cultures were harvested on day 4. The interesting
observation was recorded in SDB with CDH-peptone that activity increased drastically against all the
test pathogens. However, the activity against C. krusei ATCC 6258 had seen remarkable increase.
Also, highest dry cell mass of 205 mg/L was obtained in SDB with CDH-peptone followed by 87.3
mg/L and 48.5 mg/L in SDB with the peptone from Diffco and Himedia respectively.

The liquid-liquid extraction of all the broths were active against all the mentioned test
pathogens. The yield of the metabolite extract was found to be highest in the SDB with CDH-peptone
(323 mg/L) as compared to the SDB with Himedia- peptone (202 mg/L) and with Diffco-peptone (185
mg/L).

As the results from well diffusion assay were semi-qualitative, a more accurate estimation of the
potency of the extracts was obtained by determining MICs values, which are presented in table 1.

Table 1. MICo values of ADP4 metabolite extract against Candida pathogens:.

Minimum inhibitory concentration (ug/mL)

C. albicans C. krusei C. tropicalis C. parapsilosis C. auris
ATCC10231 ATCC 6258 ATCC 750 ATCC 90018 CBS 12372
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SDB with CDH

0.725 = 0.07 3.57 +1.022 6.495+0.120 5.915+0.34 7.78 +0.52
peptone
SDB with 31253 +
Himedia 30.69 + 1.626 55.7 +0.737 38.86 +1.313 61.24 +1.823 7129
peptone '

The data suggests that the SDB with CDH- peptone is highly potent having very low MICo value
as compared to the SDB with Himedia- peptone against all the test pathogens. Also, the activity of
SDB with CDH-peptone was found to be higher as compared to the recently reported Streptomyces
spp- [7, 8].

To look for the reason behind the significant difference in the potency of these extracts, the
analytical RP-HPLC was performed for SDB with CDH-peptone and SDB with Himedia-peptone. The
chromatogram of RP-HPLC clearly indicates the difference among the metabolite profile of two
extracts as shown in figure 1.
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Figure 1. RP- HPLC of Metabolite extracts. A. SDB with CDH- peptone and B. SDB with Himedia-
peptone.

The results clearly indicated the difference in the metabolite profiles of the extracts that may
confer difference in their potency. From overall results of the yield and activity profile, it can be
suggested that the same component of culture medium like peptone but from different brands have
significant effect on S. chretomyceticus strain ADP4 physiology as well as in the production different
of metabolites in the medium that vary in their potency. However more clear reason behind the
difference in the metabolite production by strain ADP4 required to be investigated further.

4. Conclusion

Peptone procured from different brands had a remarkable effect on the production of several
anti-fungal metabolites in S. chretomyceticus strain ADP4. Since peptone primarily served as complex
source of nitrogen in the medium, it can be inferred that the expression of biosynthetic gene clusters
(BGCs) in S. chrestomyceticus strain ADP4 can be modulated by nitrogen. However, the precise and
predictable regulation of BGCs for production of specific or anti-Candida compounds need in-depth
investigation.
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