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ABSTRACT

Microorganisms are a source of many biotechnololgimaducts in modern world. Antibiotics are one tbg

secondary metabolites produced by some fungi asteba. The aim of this study was to determireedptimal

conditions for penicillin production and extractionfrom the Penicillium chrysogenum culture fites. Two
isolates of the fungus were subjected to expersnektetabolites were detected using TLC and HEb@pared
with the penicillin G standard . It was foundathmaximum production of penicillin in broth cukumedia was
the interval of 8-6 days after inoculation. Optincaillture conditions was the presence of 3 g yessact, 21 g of
sucrose per liter ,the optimal temperature comdis between 28-25 ° C with 120 rpm of the Shakerement. No
meaningful differences were observed between tstedésolates.
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INTRODUCTION

Nowadays, the use of microorganisms has creatatga fevolution in all aspects of human's life witlmerous
studies which have been conducted by scientiswdiffarent fields. Since the identification of mienganisms,
human are able to control their undesirable a@iwi{l]. In fact, man can use them against thein @mw take
advantage of them in various fields. Currently, whserve the use of microorganisms in production of
pharmaceutical products specially antibiotics f2jtibiotics are valuable substances. Man has reglihe necessity
of their use from years and is able to extract tifremm different source microorganisms [3]. Todatilsiotics have
an important role in health of living organismsnkdlin is a type of antibiotics that achieved find®.chrysogenum
or P.notatumcultures [4]. In normal conditions, the rate ohjaélin production is low. But in terms of contiet
substances in the culture media and good physmadiiton, fungus can grow more and the rate of qiimi
production will increase, consequently [5]. Petfiitiis effective on gram-positive bacteria, but ogram-negative
are also affected. Therefore, penicillin has a tgvatue in treating a broad category of infecti¢dls Penicillin is
the first known antibiotic. Its mode of action ésgrevent the production of peptide glycan polyraeranzyme. This
causes the bacterial cell to absorb too much veatdrbursting of the cell will prevent it from wonlg and growth

[7].

Discovery of the first antibiotic substance thatswabtained accidentally from FungBenicillium notatumwas
conducted by Fleming, in 1928. Howard Florey padfthis material and succeeded to cure infectigrs fystemic
approach [8]. Over time, antibiotics have been rddd produce more due to the emergence and spfeadious
diseases. As a result, scientists are trying tdumre and discover more antibiotics [9].

[10] did a research, in which the presence of redidntibiotics in animal tissues were examinedeyl$eparate and
analyzed different beta_ lactam antibiotics, usih@ method. Different antibiotics were identifiagsing different
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systems of various solvents and their isolatioagat the thin layer chromatography and makingedéffit colors in
a variety of RF, in this method [11].

In another study that was done by P.Z. Wang einaR007, production of penicillin G (benzyl peniiti) was
evaluated in fungal culture media. In this studwits shown that, extraction and quality of antibigroduction
increases, by using ultrafiltration.

[9] evaluated accumulation effect of Cytrinin onn§al growth and assessed antibiotic activity, usaofg
P.chrysogenurs108 MTCC cultured in PDB.

In this study the antimicrobial activity on differebacteria has been investigated by the disk sldfu method. A
combination of chromatographic techniques, ie, thyer chromatography and column chromatographyhless
used, in this method. The researchers also tookrddge of TLCUV_Visspectrophotometer, HNMR and ESI_
MS/MS methods.

In a research which were conducted by [12], antiotiial activity was observed from 2@&nicilliumisolated from
Soils of different regions of Brazil.

In a survey that was performed by [13], survivaPehicillium chrysogenumapores in front of UV rays and their
production of antibiotics, was investigated. Obégimesults showed that, change®irchrysogenurwhich was due
to mutation, leading to more production of peniiill

In a survey, antibacterial and antifungal compounbdtained from fungal species which were isolatemnf
agricultural lands in northern Iran was studied][T4/pe of these anti-vital materials was identifisy TLC method
[15] and was found that these fungi produce Peéaiatid Cytrinin.

Considering the efforts taken for the extractionasttibiotics in the years after identification dfig valuable
substance; we decided to optimize Penicillin G aotton produced byenicillim chrysogenunmn PDB medium.
For this purposeRenicillium chrysogenurisolates which are able to produce high efficien€penicillin G were
selected, until different environmental conditioasd the amount of material in the growth mediune ar
investigated.

MATERIALSAND METHODS

Two 5031 and 5037 isolates Bénicillium chrysogenurwere prepared for this study. They were sub cettand
proliferated in PDB medium. Fungal growth in liquitedium is needed for antibiotics extraction. ldesrto extract
the penicillin produced in this environment, soligesuch as chloroform and butyl acetate were usédr the
necessary studies to obtain an optimal culture smedor Penicillium chrysogenurgrowth, a medium was prepared
with 3 g yeast extract and 21 grams sucrose inlib@e of pure distilled waterPenicillium grew well in this
environment at room temperature. After 5 to 8 dafykingal growth, the medium was contaminated usiagous
dilutions of bacteria to evaluate anti-microbiakigty of the fungi. Ability of antibiotic productin and anti-
microbial activity of fungi were assessed, aftdiuwging them on solid medium in the presence dfedént bacteria.
Fungi with production of secondary metabolites prevbacterial growth and build inhibition zone arduitself.
The inhibition zone is a distinct amount for eaeleterium.

The amount of antibiotics produced by the fungus wealized by calculating the diameter of the hh6].

Extraction of antibioticsfrom culture media

Chloroform and butyl acetate solvents were usedisfiation of antibiotics from fungal medium. Ribis purpose,
environment temperature was reduced to 0-4 ° @y aftparation of impurities and mycelia and spémas the
medium. PH of medium was brought to about 2. Seéhése conditions antibiotics will mix better withe desired
solvent in the environment [17, 18]. Then, solvemas added to the medium. When solvent completetgbooed
with the medium, the antibiotic was transferredh® solvent. At this stage solvent and the meditenradifferent
phases and need to be separated [19]. Using aasiepafunnel, the solvent that was included peinciisolated
from the medium. For complete separation of thesphacentrifugation was also used [20].

Using TLC for detection of Penicillin G in Fungal medium
Thin layer chromatography (TLC) was used to detteetpresence of penicillin in medium.

Silica gel 60HF was used to build TLC plates. Afterering a thin layer of silica on the plates a@nging them in
the oven, they were spotted by samples. Spots placed on TLC plates using Hamilton syringe. Tldifferent
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solvents were used for loading samples on TLC pléelvent was poured in TLC tank for 60 to 90 rtesuand

they were given time until move [21, 22]. Thenngsdifferent wavelengths of UV, colors and RF progtl by each
of them was compared with standard of penicillin G.

Using HPL C to determine the amount of penicillin produced in fungi medium

Samples of both isolates were spotted with standapknicillin G on TLC plates after filtration. €h, they were
put in solvent. Samples started to move on TLCeglaThe spots were scrape using a sterile bladen wie same
color with the standard penicillin G and RF standaunder UV light, were observed. Then, they wessalved in

methanol, separately. Methanol containing penicill was isolated, using centrifugation. Then, tblvent was

filtered for injection into the HPLC system, in erdto determine the amount of Penicillin G productby two

Penicilliumisolates. In next stage, Penicillin production rateifferent environmental conditions and with obas

in medium components, were measured, using HPL@. rElsults of these shots were used to determine the
optimum conditions for penicillin production.

RESULTSAND DISCUSSION

Fungal growth in liquid base used in this studyved that two strains used are able to grow wethia medium.
After fifth day of cultivation, the fungus is abte produce substances inhibiting growth of bacteriais growth
inhibitory effect was mostly on gram-positive baie Anti-critical composition in this mediumwas determined
penicillin G type, using TLC method and comparedhwstandard penicillin G. Comparison of chromatogra
obtained from injectionof extracted sample of fungus medium in eighth day;lPLC showed that retention time
for injected standard sample and Penicillin exeddrom Penicillium medium growing on the eighth day, is the
same,in equal conditions for HPLCT his result proved presence of Penicillin G in afed extractions. As seen in
the following figure, chromatograms obtained froattbinjections are consistent with each other, detajy.

Voltage (mAU)

" - It A —
—— =

Time (min)

Figure 1) Chromatogram resulting from injection of penicillin G standard to HPL C system
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Figure 2) Chromatogram obtained from extraction of fungal medium of P.chrysogenum, isolate 5031
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In comparison of different methods of extractioingsdifferent solvents, the highest rate of pefirciextraction
was by using butyl acetate solvent and a threestthod.

method

Three stage

one stage method
{Chioroform solvent)

one stage method
{Butyl acetate solvent)

Figure 3) Compar

ison of obtained resultsfrom different extraction methods

fifteenth day

s
twelfth day
eighth day

fifth day

Figure 4) Comparison of obtained results from injection of extractionswith different duration of cultures

Highest rate of antibiotics produced By chrysogenunwvas from 6-8 days after its cultivation. Before fifth day,
the fungus can't produce growth inhibitor substan&®, duration of fungal cultivation is effectiog production of
penicillin. According to the results of Chromatogs obtained from injection of samples which wer&raeted in
different temperature conditions, temperature Viatia cause changes in the rate of penicillin Gdpotion inP.

chrysogenunmedium. The highest rate of production was in 28 e production rate of penicillin was reduced
significantly at temperatures above 30 ° C.
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2.5 gr:m;_'_ - —
2.1 gram ——
1.8 gram

1.5 gram__{

Figure 6) Comparison of obtained resultsfrom injection of extractionsfrom 5031 isolate media with different levels of sucrose

After comparing the results of chromatograms whighie obtained from injections in different conditso optimum
values of medium components was determined asyeagt extract and 2 g of sucrose in one liter @é mlistilled
water and the optimal amount of Shaker movementsetat 120 rpm.
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0.2 gram___r_ B
0.1 gram

Figure 7) Comparison of obtained results from injection of extractions from isolate 5031 media with different levels of yeast extract

Figure 8) Comparison of obtained resultsfrom injection of extractionsfrom isolate 5031 media L ocated on different rotates of Shaker
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