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The present research work was aimed to screen the endophytic fungal pigment against human 
pathogenic bacteria and optimize the most suitable medium with specific pH, temperature and elicitors to 
improve the growth and antimicrobial pigment production. Based on the morphological characters, the 
isolated strain SVJM139 was identified as Monodictys castaneae SVJM139. Among 13 media tested (Table 
1), Czapek yeast extract agar/Czapek yeast extract broth (CYA/CYB) was the best suitable medium. 
Optimized CYA/CYB with specific pH (5), temperature (24°C) and silver nitrate (15 mg/l) strongly 
influenced the highest fresh weight (23.7 ±±±± 0.4a g/l), dry weight (3.7 ±±±± 0.0a g/l), radial growth (8.9 ±±±± 0.1a cm) 
and pigment production (193 ±±±± 2.2a µg/g) on 18th day when compared to normal CYA/CYB. Antimicrobial 
activity of the M. castaneae SVJM139 pigments (75 µg/ml) significantly inhibited the growth of human 
pathogenic bacteria viz., Staphylococcus aureus (21.4 ±±±± 0.34a mm), Klebsiella pneumoniae (20.0 ±±±± 0.32a 
mm), Salmonella typhi (20.3 ±±±±0.32a mm) and Vibrio cholerae (20.7 ±±±± 0.33a mm). The present findings 
concluded that M. castaneae SVJM139 pigment was clearly more active than the commercial antibiotic, 
streptomycin. Our literature survey suggests that this is the first report of the new endophytic M. 
castaneae SVJM139 pigment with anti-microbial activity against human pathogens.  
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INTRODUCTION 
 
Endophytic microorganisms colonize living, internal 
tissues of the plants without causing any immediate, overt 
negative effects (Bacon and White, 2000; Wasser, 2002). 
Endophytes have proved to be the promising sources of 
biologically active products which are of interest for 
specific medicinal applications (Strobel, 2002). Recent 
investigations have been intensified by the potentialities of 
endophytic fungal strains in the production of pigments, 
bioactive metabolites, immune-suppressants, anticancer 
compounds and biocontrol agents (Wang et al., 2002; 
Stinson et al., 2003; Strobel and Bryn, 2003; Selvin et al., 
2004; Strobel et al., 2004; Gangadevi and Muthumary, 
2007). Presently, our research groups have identified 
more than hundreds of endophytic isolates from South 
Indian medicinal plants that showed promising activity 
against anti-tumour and antimicrobial agents (Gangadevi 
and Muthumary, 2007, 2009).  
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The development of drug resistance in human pathoge-
nic bacteria has prompted a search for more and better 
antibiotics, especially as diseases caused by pathogenic 
microorganisms now represent a clear and growing threat 
to world health (Raviglione et al., 1995; Pablosmendez et 

al., 1997). The increase of microbial resistance to 
antibiotics threatens public health on a global scale as it 
reduces the effectiveness of treatments and increases 
morbidity, mortality and health care costs (Coast et al., 
1996). Evolution of highly resistant bacterial strains has 
compromised the use of newer generations of antibiotics 
(Levy, 2002; Levy and Marshall, 2004). Although the 
active constituents may occur in lower concentrations, 
endophytic fungal pigments may be a better source of 
antimicrobial compounds than synthetic drugs. Therefore, 
the investigations of the antimicrobial activity of natural 
products have opened new ways for drug development in 
the control of antibiotic resistant pathogens. The resear-
chers are currently paying more attention to the drug 
development from the endophytic fungi isolated from 
medicinal plants (Tan and Zou, 2001) in Asia.  

Several microorganisms such as Monascus, Peacilomyces, 



 
 
 
 
Serratia, Cordyceps, Streptomyces and Penicillium have 
the ability to produced pigments in high yield (Hajjaj et al., 
2000; Sameer et al., 2006) which have been developed as 
a drug and used to treat the wound infections and skin 
diseases caused by the pathogens. Many of the endo-
phytic fungal strains have attracted special attention 
because they have the capability of producing different 
coloured pigments with high chemical stability. Recently, 
the industrial and biotechnological approaches are mainly 
focused on fungal growth and their pigments with higher 
production are essential features. Some parameters like 
pH, temperature, incubation period, carbon and nitrogen 
sources and amino acid plays a major role on production 
of bioactive compounds and antimicrobial agents 
(Lethimaki et al., 1997; Cho et al., 2002; Adinarayana et 
al., 2003; Vahidi et al., 2004, Gunasekaran et al., 2008). 
Therefore, the present investigation was aimed to study 
the Monodictys castaneae SVJM139 pigment against 
human pathogenic bacteria under in vitro conditions and 
the antimicrobial pigment optimized in CYA/CYB with 
specific pH, temperature and elicitors.   
 
 
MATERIALS AND METHODS 
 
Isolation and identification of endophytic fungi 
 
Endophytic fungal strain was isolated from Cedrus sp. (medicinal 
plant), collected from Kodaikanal hills, Tamil Nadu, India. The leaf 
was sterilized according to the method of Dobranic et al. (1995) and 
the segments were evenly placed in Petri dishes containing potato 
dextrose agar (PDA) medium amended with streptomycin (40 µg/l). 
Endophytic fungal growth was monitored every day and sub-cultured 
onto PDA and brought into pure culture for further study. The 
isolated endophytic fungus was identified using standard mono-
graphs and deposited with the access code number SVJM139 in 
Madras University Botany Laboratory (MUBL), Centre for Advanced 
Studies (CAS) in Botany, University of Madras, Chennai – 600025, 
India.  
 
 
Microorganism and their growth conditions 
 
M. castaneae SVJM139 fungal plugs (5 mm in diameter) were 
removed from the PDA plates with the help of sterilized metal cork 
borer and transferred to fresh Petri dishes containing 13 different 
agar media (Table 1) and were incubated at 28 ± 2°C. These agar 
plates were used to measure the diameter of radial mycelial growth 
in two directions at 90°C angles. Results of the final radial growth 
values were expressed as centimeter (cm) per day. Five replications 
for each medium were maintained in this present study. 
 
 
Estimation of M. castaneae SVJM139 growth and pigment 
production  
 
M. castaneae SVJM139 (5 mm diameter size of 5 disks for each 
flask) culture was inoculated in 13 different liquid growth promoting 
media and incubated at 28 ± 2°C for 18 days in resting condition. Ex-
periments were carried out with aliquots of 200 ml culture medium in 
500 ml Erlenmeyer flasks. The mycelium was harvested on 18 days 
and it was filtered through pre-weighed Whatman No. 1 paper and 
dried at 80°C for 48 h in an oven, after which the dry mycelial weight 
(DMW) was measured and its growth was expressed as gram/l.  The  
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quantitative determination of pigment production was studied with 
standard procedure of Nicolaus et al. (1964). The experiments were 
performed twice with five replicates and the results are tabulated in 
the present study. 
 
 
Antimicrobial activity of M. castaneae SVJM139 pigment  
 
M. castaneae SVJM139 pigment screened against human pathoge-
nic bacteria [both Gram (+)ve & (-)ve] viz., Staphylococcus aureus 
(MTCC737), Klebsiella pneumoniae (MTCC109), Salmonella typhi 
(MTCC531) and Vibrio chlorae (MTCC5108). About 1 ml of the 
inoculum of the test pathogen was spread in to Müller Hinton Agar 
plates. A 5 mm well was made in each corner of the plate with equal 
distance using a sterile cork borer. Filter sterilized (0.25 µm) 
aqueous extract of M. castaneae SVJM139 pigment with different 
concentrations at 25, 50 and 75 µg/ml compared with standard 
antibiotic, streptomycin (10 µg/ml) were tested. 50 µl of each con-
centration of pigment and antibiotic were placed in their respective 
well and the plates were incubated at 37°C for 48 h. Sterile water 
was used as a control. Each bacterial strain was tested against M. 
castaneae SVJM139 pigment with five replications in this study. 
After the incubation, the inhibition zone (minimal inhibitory concen-
tration) around the well was recorded and expressed as millimeter 
(mm).  
 
 
Effect of different pH, temperature and specific elicitors on M. 
castaneae SVJM139 
 
According to the results shown in Table 1, the CYA/CYB was 
selected for the optimization study. M. castaneae SVJM139 cultured 
on CYA/CYB with different pH range from 2.0 to 10.0 (at pH=1 inter-
vals), temperatures at 4, 10, 17, 24 and 37°C and six different 
elicitors such as ammonium citrate, cobalt chloride, ethylene, phe-
nylalanine, silver nitrate and sucrose with different concentrations at 
5, 10, 15 and 20 mg/l for 18 days were studied individually to 
improve their growth and pigment production. 
 
 
Estimation of M. castaneae SVJM139 growth and pigment 
production on optimized CYA/CYB 
 
M. castaneae SVJM139 was inoculated in optimized CYA/CYB 
containing specific pH (5), temperature (24°C) and elicitor (15 mg/l of 
silver nitrate) and maintained for 18 days for the estimation of their 
growth and pigment production. 
 
 
Statistical analysis 
 
All the reported values for growth and pigment production are the 
means of five replications. One-way and two-way (ANOVA) of 
Dunkan’s test was performed to analyze the growth and pigments. 
All the values were significant at P=0.05 and standard deviation (±) 
and standard errors (SE) are presented in all tables, the confidence 
level up to 98%. 
 
 
RESULTS AND DISCUSSION  
 

The endophytic fungal strain initially appeared as pale 
yellow on PDA medium and it’s turned to reddish brown. 
Based on the morphological characteristics of the macro-
scopic and microscopic observations of the SVJM139 
isolate shows that the conidia are oblong, rounded at the 
ends, pyriform, clavate, sub spherical or  irregular,  usually  
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Table 1. Growth characteristics of M. castaneae SVJM139 on different fungal growth media. 
 

Media Fresh weight 
(g/l) Dry weight (g/l) Pigment production 

(µg/g) 
Radial growth 

(cm) 
PDB 18.2  ± 0.29b 1.6 ± 0.02b 123 ± 1.9b 7.1 ± 0.11b 

PCB 12.4 ± 0.20f 0.82 ± 0.01d 79 ± 1.3f 6.4 ± 0.10e 

SDB 11.9 ± 0.19g 0.8 ± 0.01d 68 ± 1.1h 6.8 ± 0.11cd 

CDB 16.4 ± 0.26d 0.88 ± 0.01d 117 ± 1.9c 6.2 ± 0.10ef 

OMB 17.2 ± 0.27c 1.4 ± 0.02c 106 ± 1.7d 5.9 ± 0.09gh 

MEB 13.4 ± 0.21e 0.78 ± 0.01d 92 ± 1.5e 6.0 ± 0.09fg 

MID 10.9 ± 0.17h 0.69 ± 0.01e 54 ± 0.9i 5.7 ± 0.09h 

CYB 18.9 ± 0.30a 2.9 ± 0.03a 139 ± 2.2a 7.5 ± 0.12a 

M1 8.2 ± 0.13i 0.48 ± 0.01f 56 ± 0.9i 7.0 ± 0.11bc 

M4 6.4 ± 0.10j 0.46 ± 0.01f 48 ± 0.8j 6.9 ± 0.11bcd 

M8 5.7 ± 0.09k 0.38 ± 0.01h 42 ± 0.7k 6.9 ± 0.11bcd 

M9 11.8 ± 0.19g 0.76 ± 0.01d 75 ± 1.2g 6.8 ± 0.11cd 

M11 12.1 ± 0.19fg 0.8 ± 0.01d 76 ± 1.2fg 6.7 ± 0.11d 

 

*PDB; Potato dextrose broth, PCB; Potato carrot broth, SDB; Sabouraud dextrose broth, CDB; Czapex-dox broth, 
OMB; Oat meal broth; MEB; Malt extract broth, MID; Modified liquid medium, CYB; Czapex yeast extract broth, M1; 
Media- 1, M4, Media- 4, M8; Media- 8, M9; Media- 9, M11; Media- 11. The radial growth was measured on their agar 
medium. All the values of fresh and dry weights, pigment production and radial growth were analysed by one-way 
Dunkan’s test with 5% intervals. ± Standard deviation and error of the values were calculated with five replications. 

 
 
 
verrucose, brown, basal cells sometimes paler than the 
others, 14 - 40 × 10 - 25 µm and the endophytic isolate 
SVJM139 was identified as M. castaneae SVJM139 in the 
present study.  

Statistical analysis of the results clearly indicated that 
the CYA/CYB significantly increased the M. castaneae 
SVJM139 radial growth, fresh and dry mycelial weights 
and pigment production. Among the 13 media tested, 
CYA/CYB exhibited the significant increases of radial 
growth (7.5 ± 0.12a cm) on agar medium, 18.9 ± 0.30a g/l 
of fresh mycelial weight, 2.9 ± 0.03a g/l of dry mycelial 
weight and 139 ± 2.2a µg/g of pigment production. Fol-
lowing CYA/CYB, these parameters were relatively high 
on PDA/PDB (Table 1), the PDA was then used for the 
isolation of M. castaneae SVJM139. Among the different 
media studied, CYA/CYB was the best one for further opti-
mization study. Our present findings are strongly agreed 
with the previous reports (Tuttobello et al., 1969; Kim et 
al., 1995; Cho et al., 2002; Gunasekaran et al., 2008), 
they suggested that the uses of different substrate(s) in 
growth medium might improve the fungal growth and other 
parameters.  

Interestingly, the fungal pigment of M. castaneae 
SVJM139 exerted different levels of inhibitory effects 
against four human pathogenic bacteria. The M. casta-
neae at 75 µg/ml, the per cent increases of the inhibition 
zone represents the 42.7% of S. aureus (21.4 ± 0.34a 

mm), 66.7% of K. pneumonia (20.0 ± 0.32a mm), 35.3% of 
S. typhi (20.3 ± 0.32a mm) and 59.2% of V. cholerae (20.7 ± 
0.33a mm), compared to antibiotic streptomycin. Moreover, 
the pigment was found to be more effective than  commer- 

cial antibiotic,  streptomycin, S. aureus (15 mm), K. 
pneumoniae (12 mm), S. typhi (18 mm) and V. cholerae 
(13 mm)) when tested at different concentrations (Table 
2). These results suggest M. castaneae SVJM139 pig-
ment might be developed as antibiotic drug. However, 
further studies are required to determine their potential 
against a wide range of human pathogens and its mode of 
action. Many studies on isolation and characterization of 
endophytic diversity from different medicinal plant species 
have been well established by Johri (2006). Records on 
antimicrobial activity of endophytes isolated from different 
gymnosperms of North East India are available (Bala et 
al., 1999; Saikia et al., 2005). Valan et al. (2009) reported 
that the strain of Streptomyces spp. ERI3 effec-tively 
inhibited human as well as phytopathogens under in vitro 
conditions. To our knowledge, this is the first report on the 
antimicrobial activity of M. castaneae SVJM139 pigment 
and it suggests that the potential therapeutic drug could 
be developed in future to treat human pathogenic bacteria. 

The pH of culture medium is one of the determinant 
factors for the microbial growth, pigment production and 
biosynthesis of secondary metabolites. M. castaneae 
SVJM139 was cultivated at different initial pH values (2.0 
to 10.0) in static conditions. Among the different pH 
tested, the initial pH 5.0 was found to be very suitable for 
the maximum fungal radial growth (8.2 ± 0.13a cm), fresh 
(19.6 ± 0.29a g/l) and dry weights (3.2 ± 0.05a g/l) and 
pigment production (140 ± 2.1a µg/g). The pH range (5) 
had a modulating effect on the highest biomass and pig-
ment production of M. castaneae SVJM139 (Table 3). The 
pigment production was vigorous at acidic pH and the acti- 
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Table 2. Antimicrobial activity of M. castaneae SVJM139 pigment against human pathogenic bacteria. 
 

Inhibition zone at different concentration (mm) 
Bacteria 25 µg/ml 

(% increase) 
50 µg/ml 

(% increase) 
75 µg/ml 

(% increase) 

Streptomycin 
10 µg/ml 

(Standard antibiotic) 
Staphylococcus aureus 17.0 ± 0.27c (13.3) 19.1 ± 0.30b (27.3) 21.4 ± 0.34a (42.7) 15.0 
Kelbsiella pneumoniae 15.3 ± 0.24c (27.5) 18.4 ± 0.29b (53.3) 20.0 ± 0.32a (66.7) 12.0 
Salmonella typhi 15.8 ± 0.25c (5.3) 17.6 ± 0.28b (17.3) 20.3 ±0.32a (35.3) 15.0 
Vibrio chlorea 18.2 ± 0.29c (40.0) 19.4 ± 0.31b (49.2) 20.7 ± 0.33a (59.2) 13.0 

 

*All the inhibition values of pathogenic bacteria were analysed by one-way Dunkan’s test at 5% intervals. 
± Standard deviation and error of the values were calculated with five replications 

 
 
 

Table 3. Optimization of different pH on selective CYA/CYB for M. castaneae SVJM139. 
 

pH Fresh weight (g/l) Dry weight (g/l) Pigment production 
(µg/g) 

Radial growth 
(cm) 

2 5.3 ± 0.08g 0.4 ± 0.01g 0 ± 0.0h 0 ± 0.00g 

3 11.7 ± 0.18c 1.6 ± 0.03f 48 ± 0.8f 4.6 ± 0.07e 

4 11.7 ± 0.18c 2.5 ± 0.04c 117 ± 1.9c 7.0 ± 0.11c 

5 19.6 ± 0.29a 3.2 ± 0.05a 140 ± 2.1a 8.2 ± 0.13a 

6 13.3 ± 0.21b 2.6 ± 0.04c 124 ± 2.0b 7.8 ± 0.12b 

7 10.6 ± 0.17d 2.7 ± 0.04b 110 ± 1.7d 6.9 ± 0.11c 

8 13.6 ± 0.22b 2.5 ± 0.04c 92 ± 1.5e 5.4 ± 0.09d 

9 9.6 ± 0.15e 2.4 ± 0.04d 48 ± 0.8f 4.4 ± 0.07ef 

10 6.1 ± 0.10f 2.3 ± 0.04e 45 ± 0.7g 4.2 ± 0.07f 

 

*The values of fresh weight, dry weight, pigment production and radial growth on CYA/CYB with different pH were 
analysed by one-way Dunkan’s test with 5% intervals.  ± Standard deviation and error of the values were calculated 
with five replications.  

 
 
 
activity decreased as the pH approached to alkaline 
range. The present findings clearly indicated that the 
growth parameters were slightly affected when the growth 
medium pH changes. Sabu et al. (2005) reported that the 
enzymes, pigments, antifungal substances and other fun-
gal metabolites are very sensitive to changes of pH and they 
work better over a very short range, with a definite 
optimum pH. A shift in the pH of the growth medium might 
require a corresponding change in temperature to get 
maximum biomass production.  

Similarly, M. castaneae SVJM139 was cultivated at 
different temperatures in CYA/CYB. Consequently, the 
maximum growth and pigment production were recorded 
at 24°C compared to other temperature tested. The pre-
sent results registered 8.4 ± 0.13a cm of radial growth, 21.0 ± 
0.30a g/l of fresh and 3.4 ± 0.05a g/l of dry mycelial weights 
and 153 ± 2.1a µg/g of pigment production on CYA/CYB 
(Table 4). Present investigation strongly proved that the 
optimized temperature (24°C) be favorable to growth and 
pigment production of M. castaneae SVJM139 and the 
high and low temperatures may stop the cell func-tion of 
the fungus. Similarly, our findings strongly agreed with the 
previous reports of Huang et al. (2001), who founded high 
production of the antifungal and  anti-tumour  agents  from  

endophytic fungi at 25°C and 7 days incubation. 
The optimized medium of CYA/CYB at the specific pH (5) 
and temperature (24 °C) strongly influenced the growth 
and pigment production of M. castaneae SVJM139. Signi-
ficant differences in the growth parameters and pigment 
production in liquid and solid media were observed in the 
present study. The selective pH and temperature greatly 
increased the biomass production of M. castaneae 
SVJM139 (Tables 3 and 4). Therefore, the specific pH (5) 
and temperature (24°C) were taken together to design the 
selective CYA/CYB growth medium. Additionally, the 
different carbon and nitrogen sources were studied for the 
improvement of pigments production in M. castaneae 
SVJM139 (data not shown). Besides, the physio-chemical 
properties of M. castaneae SVJM139 pigments and 
stability test (heat, light and chemical) were studied and 
cently reported. According to these results, the new 
methods were developed for identifying natural dyes from 
fungal pigments and these fungal will be tested for the 
coloring process for foods, feeds and textiles industries. In 
addition, M. castaneae SVJM139 pigments will be in 
future characterized through analytical methods (UV, IR, 
MS and NMR) for further confirmation.  

Among different elicitors tested,  silver  nitrate  (15  mg/l) 
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Table 4. Optimization of different temperatures on CYA/CYB for M. castaneae SVJM139. 
 

Temperature 
 (°°°°C) 

Fresh weight  
(g/l) Dry weight (g/l) Pigment production 

(µg/g) 
Radial growth 

(cm) 

4 2.6 ± 0.04e 0.4 ± 0.01e 13 ± 0.2e 0.0 ± 0.00e 

10 3.8 ± 0.06d 0.7 ± 0.01d 43 ± 0.7d 5.2 ± 0.8d 

17 11.4 ± 0.18b 1.8 ± 0.03b 106 ± 1.7c 7.0 ± 0.11c 

24 21.0 ± 0.30a 3.4 ± 0.05a 153 ± 2.1a 8.4 ± 0.13a 

37 8.9 ±  0.14c 1.3 ± 0.02c 122 ± 1.9b 7.9 ± 0.12b 

 

*All the values of fresh weight, dry weight, pigment production and radial growth were analysed by one-way Dunkan’s test 
with 5% intervals. 
± Standard deviation and error of the values were calculated with five replications. 

 
 
 

Table 5. Effect of different elicitors on M. castaneae SVJM139 growth and pigment production in CYA/CYB. 
 

Fungal 
elicitors Fresh weight (g/l) Dry weight (g/l) Pigment production (µg/g) Radial growth (cm) 

Ammonium citrate (mg/l) 
5 18.5 ± 0.3f 2.7 ± 0.0i 122 ± 1.9k 6.9 ± 0.1cd 

10 18.7 ± 0.3f 2.8 ± 0.0g 127 ± 2.0ijk 7.0 ± 0.1c 
15 19.1 ± 0.3e 2.9 ± 0.0g 142 ± 2.3de 7.3 ± 0.1c 
20 19.3 ± 0.3e 3.0 ± 0.0f 151 ± 2.4ab 7.4 ± 0.1c 

Cobalt chloride (mg/l) 
5 18.0 ± 0.3g 2.4 ± 0.0k 132 ± 2.1ghi 6.5 ± 0.1e 

10 18.3 ± 0.3f 2.5 ± 0.0j 135 ± 2.1fg 6.8 ± 0.1cd 
15 18.7 ± 0.3f 2.7 ± 0.0i 138 ± 2.2ef 7.0 ± 0.1c 
20 19.8 ± 0.3d 3.5 ± 0.0b 146 ± 2.3bcd 7.8 ± 0.1b 

Ethylene (mg/l) 
5 19.1 ± 0.3e 2.7 ± 0.0i 138 ± 2.2ef 7.2 ± 0.1c 

10 19.4 ± 0.3e 2.9 ± 0.0g 142 ± 2.3de 7.3 ± 0.1c 
15 19.7 ± 0.3d 3.1 ± 0.0e 145 ± 2.3cd 7.4 ± 0.1c 
20 20.0 ± 0.3d 3.2 ± 0.0d 149 ± 2.4bc 7.5 ± 0.1c 

Phenylalanine (mg/l) 
5 17.3 ± 0.3h 2.8 ± 0.0h 129 ± 2.0hij 6.4 ± 0.1ef 

10 18.0 ± 0.3g 2.9 ± 0.0g 134 ± 2.1fgh 6.8 ± 0.1cd 
15 18.4 ± 0.3f 3.0 ± 0.0f 137 ± 2.7efg 7.0 ± 0.1c 
20 19.2 ± 0.3e 3.1 ± 0.0e 138 ± 2.2ef 7.3 ± 0.1c 

Silver nitrate  (mg/l) 
5 20.2 ± 0.3d 2.9 ± 0.0g 125 ± 2.0jk 8.0 ± 0.1b 

10 21.6 ± 0.3c 3.0 ± 0.0f 136 ± 2.2fg 8.1 ± 0.1b 
15 23.2 ± 0.4a 3.6 ± 0.1a 166 ± 2.5a 8.8 ± 0.1a 
20 22.1 ± 0.5b 3.2 ± 0.0d 145 ± 2.3cd 8.3 ± 0.1b 

Sucrose (mg/l) 
5 17.9 ± 0.3g 2.8 ± 0.0g 123 ± 1.9k 6.7 ± 0.1cd 

10 18.5 ± 0.3f 3.0 ± 0.0f 134 ± 2.1fgh 7.0 ± 0.1c 
15 19.0 ± 0.3e 3.3 ± 0.0c 142 ± 2.3de 7.2 ± 0.1c 
20 19.4 ± 0.3e 3.5 ± 0.0b 145 ± 2.3cd 7.4 ± 0.1c 

 

*All the fresh and dry mycelia weights, pigment production and radial growth of M. castaneae SVJM139 were analysed by two-way 
Dunkan’s test at 5% intervals. ± Standard deviation and error of the values were calculated with five replications.  
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Table 6. Effects on specific pH (5), temperature (24°C) and fungal elicitors (silver nitrate 15 mg/l) on the growth and pigment 
production by M. castaneae SVJM139 in CYA/CYB. 
 

Number of days 
Component 

3 6 9 12 15 
18 

(% increases) 
Fresh weight (g/l) 6.2 ± 0.10f 11.8 ± 0.2e 16.4 ± 0.26d 17.8 ± 0.3c 20.9 ± 0.3b 23.7 ± 0.4a(18.9) 
Dry weight  (g/l) 0.7 ± 0.01e 1.7 ± 0.0e 2.1 ± 0.02d 2.2 ± 0.0c 2.6 ± 0.0b 3.7 ± 0.0a (2.9) 

Pigment production (µg/g) 84.0 ± 1.3e 97.0 ± 1.5d 112.0 ± 0.10f 124.0 ± 2.0c 135 ± 2.1b 193 ± 2.2a (139) 

Radial growth (cm) 2.3 ± 0.0f 4.7 ± 0.1e 6.8 ± 0.11d 7.6 ± 0.1c 8.3 ± 0.1b 8.9 ± 0.1a (7.5) 
 

*All the values fresh & dry weight, pigment production and radial growth of M. castaneae SVJM139 on CYA/CYB at different days intervals 
were analysed by one-way Dunkan’s test at 5% intervals. 
± Standard deviation and error of the values were calculated with five replications. 

 
 
 
significantly increases in the radial growth (8.8 ± 0.1a cm), 
and the fresh (23.2 ± 0.4a g/l) and dry mycelial weights 
(3.6 ± 0.1a g/l) and the maximum pigment production (166 
± 2.5a µg/g) of M. castaneae SVJM139 were recorded 
(Table 5). Further, the present study requires to establish 
the specific elicitors for the improvement of M. castaneae 
SVJM139 growth and pigment production. The selected 
pH, temperature and elicitors have been found to play a 
significant role in the determination of the final morphology 
of the culture. These factors have always been of great 
interest to the researchers in the biotechnological industry 
for the development of low cost media design. With this 
perspective, a study was initiated with the goal of 
designing the selective medium along with using the pH, 
temperature and elicitors which would promote maximum 
growth and pigment production of M. castaneae 
SVJM139. 

M. castaneae SVJM139 growth was analyzed by using 
18 days old culture in optimized CYA/CYB medium which 
is tentatively comparable to normal CYA/CYB. The results 
represents that the percent increases of growth that is, 
18.7% of radial growth, 25.4% of fresh and 27.5% dry 
weights and 38.8% of pigment production. This obser-
vation is significant and suggests that optimized CYA/CYB 
is to be preferred, since the yield parameters such as 
radial growth (8.9 ± 0.1a cm), fresh weight (23.7 ± 0.4a g/l) 
and dry weight (3.7 ± 0.0a g/l) have increased considera-
bly. The present investigation showed the maximum 
pigment production (193 ± 2.2a µg/g) in optimized CYB 
medium (Table 6). It should be pointed out that, the 
specific pH, temperature and the elicitors are very impor-
tant factors for fungal growth and pigment production. The 
microbial pigments are considered to provide a wide range 
of beneficial effects. Besides these types of fungal 
pigments have been used food and feed colouring agents 
and drug developments and mainly to treat cancer for 
hepato protection and due to their antimicrobial activity 
(Hajjaj et al., 2000; Selvin et al., 2004; Vahidi et al., 2004; 
Wenjum, 2006). Thus, a comprehensive production of the 
pigments from M. castaneae SVJM139 could help to iden- 

tify novel compounds providing beneficial effects.   
Overall analysis of the present study showed that the 

significant increases of growth and pigments production 
were obtained in optimized CYA/CYB when compared to 
normal CYA/CYB (Tables 1 and 6). Especially, the greater 
increases of pigments (> 50 µg/g) were observed in the 
present findings. Moreover, our literature survey sugges-
ted that this is the first report of new Indian isolates of 
endophytic M. castaneae SVJM139 which showed remar-
kable enhancement of pigments and additionally with anti-
microbial activity against human pathogens. Furthermore, 
this present study improves our knowledge to test the M. 
castaneae SVJM139 pigment to treat the wound infection 
caused by the pathogenic bacteria and fungi in future. 

In conclusion, the present findings represents that M. 
castaneae SVJM139 pigment found to be the superior 
than the commercial antibiotic, streptomycin. Therefore, 
after standardization of the mode of action against 
pathogenic microorganisms, the M. castaneae SVJM139 
pigment could be developed as a drug in future. Besides, 
the optimal pH (5), temperature (24°C) and elicitors (15 
mg/l) in CYA/CYB were standardized for an improved 
growth and pigments production of M. castaneae 
SVJM139. This method suggests that these types of the 
optimization study will be helpful to biotechnological 
approach for strain improvement, food industry and also to 
increase the knowledge to develop a suitable selective 
medium for other microorganisms.  
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