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ABSTRACT

The purpose of the present study was to investigfaeinfluence of cultural conditions and enviromaé
parameters affecting the growth and bioactive metitd production of the seaweed endophytic fungietgillus
terreus KC 582297 which exhibits a broad spectrumnovitro antimicrobial activity against human @tting
bacterial pathogens and the high bioactive metabslproduction was observed in potato dextrosehhrmampared
to the other media. Glucose and yeast extract fiared to be a best and most suitable carbon andgén sources
respectively, for the optimum growth and productiminbioactive metabolites. Maximum bioactive melizdo
productions occur in pH of 5.5 and temperature Bt

Keywords: Aspergillus terreusbioactive metabolite production, optimizationdephytic fungi.

INTRODUCTION

Endophytic fungi are found in all divisions of furgnd most probably evolved the association inddpetty on
many occasions. The most common endophytes arecaphim members of the Ascomycota, and some arelglos
related to fungi known to cause disease in plantsamimals. Marine derived microbes especially furaye long
been recognized as a potential source of novebaidgically potent metabolites Saleamal.,(2007). Many of the
microbes live in extreme environments such as heghperatures, high salt concentrations, low pH, kit
radiation. Some of the physical factors also infleee the fungal growth and metabolite productionsually the
biotechnological production from microorganisms dzhson their special adaptations to their envirortmen
Padmavathet al.,(2012). Some of primary metabolism serves as aching point of biosynthetic pathways which
leads to the end product of primary and secondatabwmlism. Growth media and incubation conditioageha very
strong influence of secondary metabolite productibimere is no consensus on which media are thenapfior
metabolite production. Secondary metabolism is leggd by carbon sources, nitrogen sources, phosphlrace
elements, precursors, induction of enzymes of stgnmynmetabolism, catabolic repression and inhibjtfeedback
repression and inhibition and it controlled by arggulators Betina, (1994). Natural environmenstif the most
important contributor of novel drugs in the face ddvelopment of combinatorial chemistry, which dljc
generated thousands of new chemicals Ztetng., (2010). The pure culture &spergillus terreussolated from
seaweedCodium decorticatunmaintained in potato dextrose agar medium at 43S used. Further studies were
carried out to optimize the culture conditionslué {solateAspergillus terreuso enhance the growth and production
of biological active compounds.
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MATERIALS AND METHODS

Basal medium

Potato dextrose broth medium was used as a bastlimeTwenty five milliliters of the medium dispexin 150
mL conical flasks and sterilized. The fungal speaiere inoculated with 5 mm diameter, mycelial didkained
from 7day old spore culture dfspergillus terreusand incubated at 28°C for ten days. After incudrathe growth
of the isolate was determined as dry mycelial weigt25 mL of culture medium. The mycelia were lested by
filtration using whatman filter. Then the mycelieeng washed thoroughly with distilled water and #xeess of
water removed by blotting with filter papers. Thgaslia were then allowed to dry at 80°C and exmésas dry
weight of mycelia (mg/25 mL). The production of &ative metabolites was expressed by measuringidineetier of
the inhibition zone against test organisms inclgdigscherichia coli, Staphylococcus aureus, Vibrio
parahaemolyticus, Klebsiella oxytoaadVibrio cholerae.

Selection of the culture media

To select the suitable growth medium, the isokspergillus terreusvas grown in different culture media such as
Czapek’s Dox broth, Sabourod’s broth, Potato deetrbroth, Malt extract broth and Nutrient brothr Bomass
accumulation and bioactive metabolite productitre, tnedium in which the isolate exhibited maximurtikaotic
production expressed in terms of zone of inhibitiees used as the optimized medium for further stédlythe
media were procured from HiMedia Laboratories, Mamindia.

Effect of carbon sources on biomass and bioactiveetabolite production

To study the effect of different carbon sourceacgke, starch, sucrose, fructose, and maltosewserk 1% of each
carbon sources were added to the basal mediumidindily. Each flask containing different carbon sms were
inoculated with a 5 mm mycelial disc of seven days fungal cultures and incubated for ten days.eAthe

incubation period biomass (mycelial dry weight) atie production of bioactive metabolites were rdedr
Majumdar and Majumdar, (1967).

Effect of nitrogen source on biomass and bioactivieetabolite production

To study the effect of different nitrogen sourcbsgef extract, yeast extract, peptone, ammoniumridecand
sodium nitrate were used. 1% of each nitrogen ssunere added to the basal medium individuallytaedsucrose
was used as the source of carbon in all the tregim€&lasks were inoculated with 5 mm mycelial disk seven
day old fungal culture under aseptic condition ammlibated for ten days. The mycelial weight andnaictobial

production were recorded at the end of the incobagtieriod Singtet al.,(2009).

Effect of Temperature on biomass and bioactive metmlite production

The fungus was subjected to different temperatanges (15 to 45°C) to study the optimum temperatemeired
for growth and bioactive metabolite yield. Twentyef milliliters of basal medium was prepared aretibzed at
121°C at 15psi for 20 minutes. Under aseptic condition 5mm dianetf the culture discs were inoculated and
incubated for 10 days. After incubation the dry eliad weight and the antimicrobial productions weseorded by
Ripaet al, (2009).

Effect of pH on biomass and bioactive metabolite mduction

The effect of pH on the growth and bioactive melid@roduction of the isolate was tested in tH®olatory using
liquid cultures containing different pH levels (fH7). Twenty milliliter of liquid medium was pourédto a 150 ml
conical flask under aseptic conditions. The mediusas adjusted to the desired pH by adding 0.1N Na©BlL.1N
HCI Naik et al., (1988). Flasks were sterilized at 121°C atpsbfor 20 minutes. Each flask was inoculated with 5
mm diameter mycelial disc in sterile conditionsodalated flasks were incubated at 28 + 1°C fordays and the
dry mycelial weight and bioactive metabolite protilues were recorded.

Effect of NaCl concentration on biomass and bioacte metabolite production

The effect of salinity on mycelial growth and bittee metabolite produced by the isol&spergillus terreusvas
carried out by incubating in various NaCl concetidres, ranging from 3-7% with 1% of carbon andaygn source
while other parameters were kept at optimum IeVke biomass as well as the bioactive metabolitelyrtion for
each sodium chloride concentration were estimateldecorded.
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RESULTS AND DISCUSSION

In several, metabolite biosynthesis in microbes tagktly controlled by regulatory mechanisms to idvover
production; yet, these regulatory mechanisms oftemetimes process to undesirably low levels. Theddyof
bioactive compounds can sometimes be substantiatiyeased by the optimization of physical (tempeet
salinity, pH and light) and chemical factors (med@mponents, precursors, and inhibitors) for thewgn of
microbes Thakuet al, (2009); Miaoet al., (2006); Kumara and Rawal, (2008); Zainal, (2009); Gautanet al.,
(2011); Bhattacharyya and Jha, (2011); Gogpial, (2008); Ritchieet al, (2009); Jain and Pundir, (2011);
Sudarkodiet al., (2012). Fig. 1. revealed the effect of differempwgth media on biomass and bioactive metabolite
production. Among the tested media, maximum mytdhaweight (74 mg/25 mL) was recorded in potatxtdose
broth medium, followed by malt extract medium (55/85 mL) and czapek’s dox broth (51 mg/ mL) whereas
sabouroud’s broth and nutrient broth showed (28rmhgand 30 mg/mL) respectively. Similarly, maximum
bioactive metabolite was produced in potato degtdooth (23 mm againg€lebsiella oxytoca follwed by malt
extract broth (17 mm againStaphylococcus aureuand czapek’s dox broth (19 mm agaik#tbsiellaoxytocg.
Minimum production of bioactive metabolite was afyeel in sabourod’s broth (5 mm agaiidebsiella oxytoca
and nutrient broth (7 mm againgibrio cholerg. Rabbaniet al.,(2011) reported the potato dextrose broth medium
as the best medium for the maximum growthDoéchslera hawaiiensisthe foliar blight pathogen dflarsilea
minuta. Similarly the marine derived fungusrthrinium c.f. saccharicolavas investigated by Miaet al, (2006)
and suggested that the culture medium had an effiecinycelial growth and metabolite profile. VUK-1
actinomycetePseudonocardiaexhibited a broad spectrum of vitro antimicrobial against bacteria and fungi.
Production of bioactive metabolites by the straasvhigh in the modified yeast extract-malt extidextrose (ISP-

2) broth as compared to other tested media Kiranetagl., (2011). Zairet al, (2009) reported that the growth and
secondary metabolites production Adpergillus terreus, Penicillium janthinelluend Penicillium duclauxiiwere
significantly affected by the type of the growthdnen and further yeast extract showed the best liayarown
and secondary metabolite production. Whereas iptégent study potato dextrose showed the bestlialygeowth
and bioactive compound production and Sabourod@iume showed lowest values. Similar results wer®rteal in
Aspergillusstrain TSF 146 where maximum dry weight (71 mgib) was recorded in potato dextrose broth
medium and maximum zone of inhibition (25 mm) agaBacillus subtilisBhattacharyya and Jha, (2011).

Effects on different growth media
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Fig. 1. Effect of different growth media on biomassnd bioactive metabolite production ofAspergillusterreus
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Effects on different carbon sources
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Fig. 2. Effect of different carbon sources on bionss and bioactive metabolite production oAspergillusterreus
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Fig. 3. Effect of different nitrogen sources on bimass and bioactive metabolite production ofspergillus terreus

Fig. 2. shows the effects of different carbon sesran biomass and bioactive metabolite productioAdpergillus
terreus. Among the various carbon sources tested, sucrase the best carbon source for both biomass (78
mg/25mL) and bioactive metabolite production (24 mgainstEscherichia coli. Moderate growth and bioactive
metabolite production was observed in glucose supphted media. Starch was the least utilized cactborpound
by the isolate and even the bioactive productiols wery low. Bhattacharyya and Jha. (2011) repotied the
Aspergillussp. grew on all the carbon sources and tested stghacterial pathogeBacillus subtilis and the
maximum growth and bioactivity of the strain wagetbwhen the sucrose was used as a sole carbotesdire
results are in good agreement with Thakual., (2009). Similar results were obtained in the pnestudy where
maximum biomass and bioactive metabolite product{ioone of inhibition, 24 mm) was obtained in sueros
supplemented media. Fig. 3. shows the effect demifit nitrogen sources on biomass and bioactivalmoéte
production byAspergillus terreusMaximum biomass production (56 mg/25mL) and armtibdal activity (21 mm
zone of inhibition againsEscherichia coliand Vibrio parahaemolyticys was observed in culture filtrate
supplemented with yeast extract. Whereas minimusmabss production (30 mg/25mL) and antimicrobialvétgt
(5-6 mm) in culture filtrates supplemented with ismal nitrate. Peighamy-Ashnaet al., (2007) have described the
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importance of various nitrogen sources in maxingzthe growth rate of the fungal strain and the kéoiic
production. Yuet al., (2008) reported the nitrogen source may influetihee antibiotic production ir8. rimosus
MYO02. Atta et al., (2011) presented that the optimal antimicrobigivitg was obtained with sodium nitrate in the
culture medium ofStreptomyces albidoflavust3. Whereas in the present study medium suppledenith yeast
extract showed maximum growth and bioactive metebptoduction.

Effects on different temperature
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Fig. 4. Effect of different temperature on biomassnd bioactive metabolite production ofAspergillusterreus

Effects on different pH
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Fig. 5. Effect of different pH on biomass and bioatve metabolite production of Aspergillus terreus

The influence of temperature on the biomass andctive metabolite production of the isolate is presd in Fig.

4. Highest growth (72 mg/mL) as well as antimicedbicompound production (20 mm again¥ibrio
parahaemolyticuswas obtained at 25°C. Lowest growth and antinfiiedoproduction was recorded at 15 and 20°C.
There was a gradual decrease in biomass and ardbiat production when the temperature was incretdsam
25°C to 45°C. Ritchieet al., (2009) reported the incubation temperature randinogy 20°C to 25°C to be an
optimum for the mycelial growth of the funBiizoctonia solaniThe increase of the incubation temperature from
25°C to 30°C enhanced the growth of the cells armtyction of bioactive metabolite iAspergillus strain
Bhattacharyya and Jha, (2011). In the present shidiiest growth as well as antimicrobial compopnaduction
was obtained at 25°C. These results are in comataterdance with those reported by Jain and Pufadill).
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The pH of the medium determines the rate and amafugitowth and other life processes Lilly and Barngl951).
Thongwai and Kunopakarn. (2007) pointed out the tnafsthe microorganisms have the ability to synibes
antimicrobial compounds at pH ranging from 5.5 t&.8The maximum bioactive metabolite production was
observed in potato dextrose broth at pH 6.0 wasrteg by Jain and Pudir. (2011). Gogbial,, (2008) investigated
the influence of pH on the growth and productiorb@factive metabolite by an endophyigpocreasp. NSF-08
isolated fromDillenia indica Linnin North-East, IndiaC.gloeosporioidessolates grew well at pH 5 while pH 6
was found preferred for the sporulation Kumara Radal. (2008). In the present study maximum groaghvell as
increased antimicrobial metabolites was obtainegHab.5 suggesting the acidophilic characteristicthe isolate.
Similar results have been reported for sevAsgergillussp. The growth and antibacterial activity Aépergillus
terreuswas influenced by pH of the medium (Fig. 5). Maxim mycelial growth (53 mg/25mL) and antibacterial
activity (zone of inhibition with 21 mm againktebsiella oxytocawas recorded at pH 5.5. Minimum growth and
antibacterial activity was observed at pH 7.0. iakrant marine fungal species have evolved unige&bolism to
cope with the salinity chang@rthrinium. c.f. saccharicolaa marine derived fungus grew faster in fresh widtan

in seawater. High salinity condition promoted tinéilzacterial activity of the fungus Miaat al.,(2006), whereas in
the present study excellent growth and bioactivéabwite production was observed at 5 g/L. The gmesesult is

in accordance with Bhattacharyya and Jha. (201 D) al$o reported 5 g/L as optimal for maximum myalejrowth
and active metabolite production for tAspergillusstrain. The influence of NaCl on the biomass armhdiive
compound production oAspergillus terreuss presented in Fig. 6. NaCl concentration of 5 gfs recorded as
optimal for the maximum mycelial growth (51 mg/25mand improved active metabolite production (zofie o
inhibition of 23 mm againsStaphylococcus aureusMinimum growth and metabolite production (zong o
inhibition of 7 mm againKlebsiella oxytocawas recorded in the basal medium with NaCl cotraéion of 7 g/L.
The culture conditions have a major impact on ttoevgh of microbes and the production of microbiedguct. It is
evident from the above investigation that the migtajrowth and bioactive metabolite compound prdigducby
Aspergillus terreussolated from theCodium decorticatunseaweed in the culture media is greatly alterdte T
maximum growth and bioactive compound could beead in potato dextrose medium supplemented withose
as a carbon source and yeast extract as a nitregertein vitro. Further process parameters like incubation
temperature at 25°C, pH 5.5 NaCl at 5 g/L are fotmbde optimum for the maximal mycelial growth dridactive
metabolite production.

Effects on different salinity
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Fig. 6. Effect of different salinity on biomass andioactive metabolite production ofAspergillusterreus
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CONCLUSION

In the present study, concluded that the optimunditimns required for the production of bioactivetabolite by
seaweed endophytic funghspergillus terreusKC 582297 were determined and metabolites showeterbe
antimicrobial activity against human pathogens. ¢éethe further studies carried on purification, releterization
and identification of bioactive metabolitesAdpergillus terreu&KC 582297.
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