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This is a preliminary study to determine the bioactivity potential of purwoceng leaf  
endophytic fungal metabolites. Endophytic fungi were isolated from purwoceng leaf and  
their secondary metabolite from culture filtrate were subjected to identify the antimicrobial,  
antioxidant, and phytochemical screening. The antioxidant activity was screened by  
scavenging 2, 2-diphenyl-1-picrylhydrazyl (DPPH). The antimicrobial activity was screened  
using a good agar method toward Salmonella typhi, Escherichia coli, Bacillus subtilis …
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This is a preliminary study to determine the bioactivity potential of purwoceng leaf
endophytic fungal metabolites. Endophytic fungi were isolated from purwoceng
leaf and their secondary metabolite from culture filtrate were subjected to identify
the antimicrobial, antioxidant, and phytochemical screening. The antioxidant
activity was screened by scavenging 2,2-diphenyl-i-picrylhydrazyl (DPPH). The
antimicrobial activity was screened using a good agar method toward Salmonella
typhi, Escherichia coli, Bacillus subtilis, Staphylococcus aureus, dan Candida albicans.
This study obtained five distinctive endophytic fungi isolates named A, B, C, D, and
E. The endophytic fungal culture filtrate of C has the most extensive antimicrobial
activity with phytochemical screening showing alkaloids, saponins, and
terpenoids. The antioxidant potential of all culture filtrates seemed low because
the DPPH amount was interfered with by pigment compounds. Culture filtrate of
fungi A showed the highest antioxidant activity and contained phenolic and
alkaloid compounds.

Keywords:
purwoceng; endophyte;
fungi; antioxidant;
antimicrobial

1. Introduction
Purwoceng (Pimpinella Alpina Molk ) is a native

Indonesian medicinal plant that lives endemically in the
highlands such as the Dieng Plateau and Mount Lawu in
Central Java, Pangrango Mountain and Galunggung
Mountain in West Java, and in the Tengger and Iyang
Mountains in East Java [1].There are quite a lot of studies
on the phytochemical of Pimpinella Alpina Molk.
Purwoceng contains bergapten, isobergapten, and
saponin, all included in the furanocoumarin group used
in the modern medicine industry as analgesic
antipyretic, sedative, worming, antifungal, antibacterial,
and anticancer drugs [2]. Nurcahyanti et al. [3] has
researched the antimicrobial activity of Purwoceng root
oil extract on three Candida species as well as several
gram-positive and gram-negative bacteria that are
pathogenic compared to conventional antibiotics
(Vancomycin and Streptomycin). The results show that
Purwoceng root oil extracts have moderate antimicrobial
activity when compared to conventional antibiotics.

Its endemic nature makes purwoceng very difficult
to grow outside of its habitat. Therefore, exploring its
potential in specific fields requires more straightforward
techniques to easily extract its bioactive compounds
without requiring an abundant amount of plants, so it
does not endanger purwoceng sustainability. The
technique is the isolation of endophytic fungi.
Endophytes are microorganisms that grow in host plant
tissues and produce bioactive compounds similar to their
hosts without causing specific disease symptoms [4].
Endophytes are very easy to grow in large amounts and
swiftly without the need for abundant plants. This
causes endophytic isolation techniques to be an effective
alternative to producing bioactive compounds from
plants without endangering their habitat.

Research by Wilson et al [5] shows that purwoceng
endophytic bacteria have potential as antimicrobial
agents by inhibiting Staphylococcus aureus with a
diameter of inhibition 1.72 cm. Purwestri et al. [6] has
also conducted endophytic microbial exploration of
Purwoceng endophytic bacteria. Endophytic fungi
isolated from flowers, fruits, leaves, and twigs of the
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Design new compounds of Meisoindigo using the QSAR approach with
semiempirical methods have been successfully made with better biological activity
as anti-breast cancer results. The research method used to design the new
compound of meisoindigo derivatives uses the semiempirical methods. The
research procedure divide into tree step, molecular modeling, QSAR equation
analysis, and design of new compounds. The PM3 method was chosen as a better
method because it has model results that are more representative of
physicochemical aspects. The selection of the best model is made by multilinear
regression statistical analysis. New compounds derived from the design are
expected to bind to the Cyclin-Dependent Kinase 4 (CDK4) enzyme that helps in
the cell cycle to prevent cell division. Based on the design, the compound of (E)-2-
(2-oxo-i-(2-(trifluoromethyl) benzyl)indolin-3-ylidene)-N-(quinoline-7-yl)
acetamide choose as a new compound with more better biological activity
(log1/IC50 = 6.992) than before (log 1/IC50 = 5.823)

Keywords:
QSAR; meisoindigo; Cyclin-
Dependent Kinase 4

1. Introduction
The discovery of new high-efficacy compounds

requires a long experimental stage, including design,
synthesis, identification, purification, and activity
testing. One solution that can be offered to overcome this
problem is the introduction of modeling using
computers. Using modeling, a compound can be
searched for a relationship model between structures,
both electronic and geometric, from one or a group of
molecules suspected of having certain activities [1].

In the field of health, the use of computer-aided
modeling is constructive in research. For example, is the
treatment of diseases that attack the brain is complicated
because the delivery of drug molecules to the brain is
blocked by the blood-brain barrier (BBB) molecules. One
method to overcome this problem has been developed by
using a new method using a computer molecular
dynamics approach [2].

The scientific discipline in pharmacy, which is much
helped by these developments, is medicinal chemistry,
especially for the study of Quantitative Structure-

Activity Relationship (QSAR). This is synergistic with the
development of new drug discoveries that are
increasingly expected to be more effective and efficient
[3]. In computer experiments
performed using prescription algorithms written in
programming languages, using theoretical experts’
models. This method allows the calculation of complex
molecular properties with results that correlate
significantly with laboratory experiments [4].

Drugs usually consist of complex molecules.
Research and development of new drugs in the
laboratory experiment are needed many times and high
costs. Also, the results obtained are likely to be
unsatisfactory, so that a series of laboratory work and
experience becomes wasted and useless. Application of
computational chemistry can be crucial in medicinal
chemistry, mostly for drug design, chemical properties
theory, and biological activity of a molecule [5].

This research attempts to design the new
meisoindigo derivative compound structure as anti-
breast cancer through the QSAR approach. Cancer is an
abnormal growth of cells in the body’s tissues, which

calculations are
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The nutrition factor governs the growth and production of Penicillin G (Pen G) by
Penicillium chrysogenum in a broth medium. Proper nutrition can improve Pen G
antibiotic production. In this research, the optimal condition for Pen G production
from P. chrysogenum in a standard culture medium and various carbon sources
medium (glucose, lactose, maltose, and sucrose) were done for ten days.
Phenylacetic Acid (PAA) precursor at 0.0 - 0.6 gL"1 (increment 0.1) was used to
improve Pen G production. The Pen G was detected by HPLC, compared with the
standard (Penicillin G Sodium Salt). The results showed that the PDB standard
medium and lactose medium (150 rpm, at 30°C) produced 0.425 gL"1 and 0.107 gL"

1 Pen G. Addition of 0.6 gL"1 PAA improved the Pen G production up to 0.045 gL"1 in
the PDB medium, become the final concentration of 0.470 gL

_
1 and 2.460 gL"1 in

the lactose medium, become the final concentration of 2.565 gL-1. The antibiotic’s
activity against the pathogenic bacteria, i.e., B. subtilis , S. aureus, and S. typhi
employing the disk diffusion method, has been done. The TLC method’s detection
of the potential Pen G spots was conducted with ethyl acetate: distilled water: acetic
acid (60:20:20) as the mobile phase. The Pen G extracts could inhibit the growth
of all tested bacteria in Rf 0.65. This study informs the proper combination of
carbon source and precursor effects and increases the bioproduction of Pen G from
P. chrysogenum.

Keywords:
Carbon source; PAA; P.
chrysogenum; Pen G; Disk
diffusion

1. Introduction
Microorganism has a flexible metabolic system,

especially their adaptation to chemical compounds’
synthesis. The growth of microorganisms in an
unfavorable (stressful) condition is frequently used to
induce the production of metabolites that are more
potential such as enzymes, growth factors, hormones, or
antibiotics [1]. The relationship between microbes in a
stressful environment contributes to selecting
biotechnology products, one of which is antibiotics [2, 3].
Biotechnology products ' application plays an essential
role in humans and other animals and agricultural
products [4]. Biotechnology products from fungi or
bacteria can produce effective antibacterial compounds,
e.g., penicillin [5, 6]. Antibiotics produced and used
widely in the world are the -lactam group, some of

which are penicillin, amoxicillin, and cephalosporin,
which account for 40% of the antibiotic market [7, 8]. To
date, the local industry is still troubled to meet the
demand for -lactam antibiotics, one of which is
penicillin [9]. Antibiotics derived from penicillin have a
high commercial value and acts as the basis for semi-
synthetic antibiotics production, e.g., Amoxicillin and
Ampicillin [10]. Amoxicillin is an antibiotic derived from
penicillin that is most widely used in Indonesia [11].
Penicillin’s activities are effective against both Gram-
positive and Gram-negative bacteria [12]. The essential
ingredient of a penicillin antibiotic is Penicillin G (Figure
1). In the fungi cells, penicillin G biosynthesis involves
three primary genes, namely d(L-a-Aminoadipyl)-L-
Cysteinyl-D-Valine Synthetase (acvA), Isopenicillin N
Synthase (ipnA), and Acyl Coenzyme A: Isopenicillin N
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