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Antioxidant test of crude extract of secondary metabolites
from Fusarium sp. isolate of rizosphere of cat’s whisker
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Abstract

Antioxidants are compounds needed in the prevention and therapy of diseases such as diabetes mellitus, cancer and
premature aging. Over time, secondary metabolite compounds as antioxidants can be obtained from microbes, namely
those originating from the endophyte and rhizosphere of plants. Based on previous research, secondary metabolites that
act as antioxidants are flavonoids and phenolics, with phenolic compounds and flavonoids can bind free radicals through
hydroxyl groups present in their aromatic rings. Microbes that live on medicinal plants will have similarities in producing
secondary metabolites which can also be used as medicine. Fusarium sp. Laboratorium Basic Science UNPRI (LBSU)
isolate is an isolate isolated from the rhizosphere of the cat's whisker plant (Orthosiphon staminens). The cat's whisker plant
is known to be an antioxidant. This study aims to test the antioxidant crude extract of secondary metabolites from
Fusarium sp. LBSU. The method for isolating secondary metabolites is by liquid fermentation, then extracted using ethyl
acetate and tested for antioxidant activity using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) method. The antioxidant test
results were obtained from the DPPH radical inhibition value by Ethyl acetate Extract of Fusarium sp. LBSU (EEF) is
44%, while Vitamin C is 88%. Thus, the ability to capture DPPH free radicals by EEF is 44%, weaker than Vitamin C.
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Introduction

Free radicals such as superoxide anion (O;), hydrogen peroxide and hydroxyl radicals (HO’) are highly
reactive oxygen and are naturally produced as a result of cell metabolism in the body. High production of
free radicals can lead to oxidative stress. This can stimulate cancer formation, inflammation, premature
aging, atherosclerosis, and trigger diabetes mellitus.! In good condition, antioxidants can reduce the impact
of free radical silencing and eliminate the harmful effects of oxidative stress.?

Antioxidants are bioactivities that are widely explored by researchers in the current era, as one of
the therapeutics of diabetes mellitus, inhibitors of premature aging, anticancer and so on. The production
of antioxidants from microbes has progressed a lot in research. Tu et al.? isolated Fusarium oxysporum for
the production of antioxidant, cytotoxic and antimicrobial compounds. Marlinda et al.* also conducted
antioxidant tests using secondary metabolites from Fusarium oxyporum LBKURCC41. In 2020°, obtained
positive results of antioxidant tests from fungi that had been isolated from the rhizosphere of Phalaris
arundinaceae and Scirpus syvaticus plants. Murali et.al® reported that microbes that live around the roots
and soil around the roots have a role in increasing the growth of their host plants, or called plant growth
promoting fungi (PGPF).

PGPF can increase the growth of its host by helping nitrogen fixation, hormone production,
siderophore production, producing hydrolysis enzymes, increasing antibiosis, and so on®. Based on a report
from Murali et al., fungi that include PGPF are fungi with the genus Trichoderma, Fusarium, Aspergillus and
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Penicillium sp. In addition, Fusarium oxysporum, Verticiliae dahlia, Phoma eupyrena. Fusarium sp. has also
been widely tested to improve the growth of lettuce, cucumber and spinach plants.1°

PGPF can be isolated from plants used as medicine, such as cat's whisker (Orthosiphon stamineus).
Cat whiskers are known as antihyperglycemia, antimicrobial, antioxidant, diuretic. Based on the results of
research.! O. stamineus contains secondary metabolites including terpenoids, polyphenols, sterols,
orthosyphols, saponins, flavonoids, caffeic acid, oleanoic acid, ursolic acid, betulinic acid, siphonol. O.
stamineus is famous as a herbal in curing rheumatic diseases, diabetes, hypertension, epilepsy, gonorrhea,
syphilis, influenza, and diseases that cause coronary heart disease such as hypercholesterolemia.’? The
content of phenolic compounds and flavonoids can bind free radicals through hydroxyl groups present in
their aromatic rings.:

Fusarium sp. which is an isolate of the LBSU collection isolated from the roots of cat whisker plants.
According to McNear!*, microbes that originate from the outermost layer of plant roots and are between
extensive soil surfaces are called the ectorhizosphere. Based on the explanation above, Fusarium sp. LBSU
will be utilized with the aim of producing antioxidant compounds, and aims specifically to produce
secondary metabolite compounds as antioxidants derived from cat's whisker plant rhizosphere fungi. The
urgency of this research is the utilization of rhizosphere fungi of cat whisker plants as antioxidants, namely
from the genus Fusarium which has not been tested by previous researchers. The antioxidants obtained
are expected to be used as active medicinal ingredients in the prevention of diseases such as diabetes
mellitus and cancer. In this study, antioxidant test of secondary metabolites of Fusarium sp. LBSU will be
conducted in vitro.

Method

The equipment used in this study were 1000 mL Erlenmeyer (Pyrex), test tube (IWAKI), 500 mL glass
beaker (Pyrex), ose needle, FT-IR (Shimadzu), shaker incubator (Labnet), rotary evaporator (IKA), autoclave
(Hirayama), separatory funnel (Duran), filter funnel and vacuum device, blue tip, yellow tip, micro pipette
(Biorad), Bioscience Safety Cabinet (BSC), Smartreader (Accuris), drop pipette, and other glassware. The
materials used in this study were rhizosphere isolates of Fusarium sp. LBSU, Potato Dextrose Agar (PDA)
(Merck), Potato Dextrose Broth (PDB) (Merck), ethyl acetate, Sodium Chloride (Widatra Bhakti), distilled
water, filter paper (Whatman No. 41, 125 mm), tissue, and other materials appropriate to the study. This
research was conducted at the Basic Science Laboratory of Prima Indonesia University.

Culturization and production of secondary metabolites

Fusarium sp. LBSU was rejuvenated on PDA media in test tubes for 3-4 days at 30°C. After that, 3 ml
of sterile 0.8% physiological NaCl solution was added to the culture tube and the suspension formed was
pipetted as much as 0.1 ml to be inoculated onto PDA media in a Petri dish. The dish was incubated for 3-
4 days at 30°C.%° After the culture grew, the culture was taken using a cork borer with a diameter of 6 mm.
Then 3 pieces of isolate were put into each 1 L Erlenmeyer containing 300 ml of sterile PDB media solution
for the fermentation process. Erlenmeyer was incubated at 30°C in a shaker incubator for 3 weeks.®

After 3 weeks of incubation, the culture was filtered to separate the spores and mycelium formed
using filter paper in a Buchner funnel with the help of a vacuum device. The filtrate was collected and
secondary metabolites were extracted by mixing the filtrate with ethyl acetate with a volume equation of
1:1 to the total volume of filtrate. This extraction treatment was carried out twice. Filtrate and each solvent
were mixed in a separatory funnel and allowed to stand for 1 hour, then shaken until homogeneous. After
that, the mixture was allowed to stand until two phases were formed, namely the media water phase and
the ethyl acetate phase. The phase above was collected to be evaporated in a rotary evaporator to obtain
a concentrated crude extract.!”!®

Antioxidant activity test

In this antioxidant test, the DPPH inhibitory activity method was used, where DPPH solution was
prepared with a concentration of 0.1 M in methanol. The concentrated crude extract from ethyl acetate
solvent was used in this antioxidant test in suspension form. The sample used was EEF (Fusarium ethyl ace-
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Table 1. Compotition of formula antioxidant test of EEF, positive control, and tate extract) and the positive control

negative control used was Vitamin C 50 mg with a
Compotition of formula concentration of 1000 ppm in distilled
Sample Volume Methanol Volume  DPPH Volume . .
EEF 50 200 100 Wl EEF Sample water. The formula used in this test
Vitamin C 50 pl 200 pl 100 Positive control cah be seen in Table 1. The mixtures
350 pl Negative control

were stirred until homogeneous in a 96
well microplate and incubated at room temperature for 30 minutes in the dark. After completion of the
incubation period, the microplate was inserted into a Smartreader to read the absorbance of the test
results using a wavelength of 517 nm. Ascorbic acid was used as standard.!” The antioxidant activity of EEF
was measured as percentage using the formula: scavenging activity (%)= A control- A sample / A control.*®

Results

Antioxidants can be obtained from natural resources such
as plants, which have been used as herbal medicines. Not only
that, with the development of technology and knowledge to date,
antioxidants can be obtained from microbes such as fungi and
bacteria, both in the form of endophytes and rhizospheres. The
antioxidant test results in this study are crude extracts of
secondary metabolites from rhizosphere isolates of Fusarium sp.
with the code LBSU. Fusarium sp. LBSU used in this fermentation
was incubated for 4 days (Figure 1). The crude extract was
extracted using ethyl acetate solvent 1:1. Data on the percentage
of DPPH free radical inhibition of EEF and Vitamin C can be seen
in Table 2.

Figure 1. Top view of the rhizosphere isolate
. . Fusarium sp. LBSU on PDA media in a petri dish
Discussion incubated at 30°C for 4 days

Antioxidants in this study were obtained from ethyl acetate
crude extract of Fusarium sp. LBSU isolate, through liquid
fermentation process (Figure 2). The liquid fermentation medium
used was PDB media. PDB media is a basic media, containing
dextrose, as well as carbohydrates and minerals sourced from
potatoes. Dextrose is a monohydrate type carbohydrate, so there
is no fungal activity to hydrolyze the carbon source into a single
one. PDA and PDB are common media containing simple
carbohydrates for good fungal growth.?®

Fermentation incubation was carried out for 21 days, which
is sufficient time for the fungus to produce secondary metabolites
in the death phase. Abdullah®® conducted liquid fermentation of
endophytic fungus DGG-03 for 21 days, with the aim that the
number of living fungal cells is balanced with the number of dead
fungal cells. Supported by a statement from Rendowaty et al.%°,
21 days of mushroom fermentation incubation is an incubation
period in which the growth of living fungal cells is equivalent to
the number of non-living fungal cells, by utilizing nutrients derived

from dead fungal cells (lysis). Figure 2. Rhizosphere isolates of Fusarium sp.
. . LBSU fermented in a shaker incubator for 21
The secondary metabolite extract used in the study was days at 30°C

obtained from ethyl acetate solvent which is semipolar (Figure 3).

Semipolar is a solvent that can bind compounds that are nonpolar and polar, so that the extracted
compounds can be between polar and nonpolar. According to Putri et al.2%, ethyl acetate is a solvent that
has low toxicity, easily evaporated (volatile) at a temperature of 58-70 ° C, making it easier to extract and
dry the concentrate extract obtained. Asmah et al.?? stated that ethyl acetate has the highest dielectric
constant of 6.02, compared to n-hexane (1.89) and chloroform (4.8). Oktiansyah et al.%® conducted antioxi-
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dant tests of ethyl acetate extract of Trichoderma harzianum
endophyte isolate with IC50 radical inhibition power of 18.74 pg/ml.
Hafsan?* also used ethyl acetate to extract secondary metabolites
from fungal endophytic isolates isolated from Caesalpinia sappan,
namely Trichoderma sp. and Penicillium sp.

The inhibition value of DPPH radical by EEF was lower than
50%, which was 44%. The group of compounds that have activity as
antioxidants are flavonoids and phenols. Phenols and flavonoids
have a structure that can bind free radicals so that they have
potential as antioxidants.?> Marlinda® conducted an antioxidant test
of ethyl acetate extract of Fusarium oxysporum endophytic isolate
LBKURCC41, and had a low IC50 value of >250 ug/ml. Meanwhile?®,
conducted research, namely antioxidant testing of ethyl acetate
extract of Fusarium oxysporum which obtained a radical inhibition
of 159.94 ppm. Compared to the DPPH radical inhibition of Vitamin
C in this study which is 88%, the DPPH radical inhibition by EEF is

Figure 3. The extraction process of low.
secondary metabolites from liquid

fermentation media of rhizosphere isolates

of Fusarium sp. LBSU Conclusion
Table 2. Percentage of DPPH free radical . .The antlgx!da nt ac'Flwty.of EEF |s‘40 é, which is I9wer 'fha'n the
inhibition of EEF and Vitamin C antioxidant activity of Vitamin C which is 80%. This antioxidant
Sample Pe::;zﬁ%sh‘i’gi'gg:“ activity can be improved in the future by using other solvents in
EEF 14% order to extract other active compounds from rhizosphere isolates
Vitamin C 88% of Fusarium sp. LBSU.
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