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Abstract: Antioxidant is an interesting bicactivity since it has several correlations with disease such as
Alzheimer, cancer, ageing and many others in which were promoted by free radicals. Investigation on our
endophytic fungus collection namely Fennelia nivea NRRL 5504 revealed that the fermented medium has
antioxidant property agamnst DPPH through free radical scavenging effect. Fermentation m liquid medium 1.e.
Potatoes Dextrose Broth, resulted that the fermented medium reached about 86.51% (p<<0.05) of free radical
inhibition on the eighth day. Results of phytochemical screening from extracted fermentation medium showed
the presence of terpenes, triterpenes, phenolic compound, tanmn, flavonoid and also saponin. The nghest
antioxidant activity was showed by ethyl acetate extract. Calculation on total phenolic content of ethyl acetate
crude extract was 0.544 mg g~' equivalent to pyrogallol. By exposure above, we have alternative source

of antioxidant that came
Typhonium divaricatum Lodd.

from owr endophytic fungus collection which we isolated previously from
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INTRODUCTION

Antioxidant substances can be found in healthy
foods such as fruits, vegetables and also many herbal
(Wootton-Beard and Ryan, 2011; Almeida et al., 2011,
Andarwulan et @l., 2010; Jungmin efal, 2013;
Arthur ef al., 2011, Naik et al., 2003; Chang et al., 2008;
Schempp et al, 2006). Antioxidant is an interesting
bicactivity due to it is capacity to improve health such
as bone health, anti aging and many other diseases wlich
are promoted by free radical (Mackinnen, 2010,
Zhang et al., 2010, Di and Esposito, 2003).

Indonesia is a country with a rich of biodiversity. A
lot of researchers have been performed to investigated
bioactivity of plants (Al et al, 2008, Saraswaty ef al.,
2012; Hanafi ez al., 2001, Syah ez al., 2002). Research in
antioxidant have discovered that there were many
potential antioxidant from Indonesian plants such as
Sauropus androgynus (L) Merr, Cosmos caudatus,
Polyscias  pinnata, Centella  asiatica,  Ocimum
americamim and many others (Andarwulan et al., 2010).

Unfortunately, industrial impact had accelerated forest
conversion. When deforestation came as the impact of
industrialization of agriculture, 98% of Indonesia forest
predicted will be destroyed by 2022 (Nelleman, 2007). For
that, 1t 13 important to seek another alternative source for
the research. Now, studies of endophytic fung: had been
giving promising result, because we do not need to take
alot of plant as sample source (Strobel and Daisy, 2003).

Owr preliminary investigation had revealed that our
endophytic fungi collections had anticancer activity.
For that, now we are seeking another biocactivity that can
be found in owr endophytic collections. Aspergillus
niveus or Fennellia nivea is one of owr endophytic
collection which solated from Typhonium divaricatum
Lodd that grow in Indonesia. Scientific papers had been
reported  that  Aspergillus miveus  produced
Aspochalaming A-D, Aspochalasin 7 (Holtzel et al., 2004)
and several enzymes such as xylanase (Betini et al., 2009),
pectin lyase (Maller et al., 2012), polygalacturonase
(Maller et al., 2011) and inulinase (De Souza-Motta et ai.,
2005). Although, it had been mentioned that the fungus
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produce several secondary metabolites and enzymes but
the antioxidant activity of the fungus has not been
mvestigated yet.

Antioxidant activity can be analyzed using several
method i.e., TRAP, TEAC, ORAC, TOSC, FRAP, Follin-
Ciocalteu Total Phenolic Assay and DPPH (Mermelstein,
2008; Mates, 2000). DPPH or 2,2-Diphenyl-1-picryl-
hydrazyl 1s a stable radical. It commonly used for
investigation of antioxidant property. The characteristic
of oxidant reduction was measured by use of
spectrophotometer at A 517 mm. By use DPPH as
antioxidant assay, the reduction form of DPPH radical
became DFPII-II  under electron transformation
mechanism can be monitored.

Our paper presented antioxidant activity from the
extract of liquid fermentation medium from our collection
endophytic fungus Tf.10 f namely Fennelia nivea NRRI,
53504 against free radical DPPH and the total of phenolic

content.
MATERIALS AND METHODS

Material: Endophytic fungus Tf10f (Fennellia nivea
NRRL 5504) was solated from Typhonium divaricatum
Lodd. and determined by Research Centre for Biology
Bogor, Indonesia. DPPH is from Sigma (p.a grade),
Potatoes Dextrose Broth (PDB) 1s from HiMedia. Organic
solvent 1.e. methanol 1s from Merck (p.a grade), n-hexane,
dichloromethane and ethyl acetate which were used for
extraction are technical grade and destilated before use.
Na,CO,, Folin Ciocalteau, HCL, AICI; and Pyrogallol are
from eMerck (pro analysis grade). Quercetin is from
Sigma.

Fermentation: Endophytic fungi was regenerated for
7 days on PDA slant, then one slant endophytic fungus
was suspended in 20 ml of sterile aqua DM then
transformed into 200 mI. of PDB for activation (48 h, RT,
100 rpm horizontal shaker). After
10% (v/v) suspension of endophytic fungus was
fermented in 2 . of Potato Dextrose Broth (PDB) for
8 days (RT, 100 rpm, horizontal shaker). The biomass and
supernatant were separated using Whatman paper No. 1.
Every one day the supematant was monitored for
antioxidant activity using DPPH (Ho-HE).

activation about

Extraction: Extraction of hiquid fermentation medium was
performed using liquid-liquid partition method. An equal
volume of organic solvent was added to supernatant of
liquid fermentation medium (1:1). First the non polar
organic solvent (n-hexane) was added to the supernatant
and mixed. The layer of n-hexane extract was collected and

evaporated under vacuum. Then the residue was added
by other organic solvent 1.e. dichloromethane and ethyl
acetate respectively. Evaporation of organic extract and
residue was performed using Heidolph Rotary vapor
(Germany) at 45-50°C.

Antioxidant assay (Free radical scavenging effect):
About 100 pLL of sample with various concentration (1, 0.5,
0.25 and 0.125%) was diluted with 1800 ul, methanol p.a
then was mixed with 200 pL of DPPH (1000 ppm).
Incubation of mixed reagent and samples were performed
for 30 min, at room temperature. Then the absorbance was
measured using Hitachi spectrophotometer T 2000 at
517 nm.

Total phenolic content: Total phenolic contents of extract
were determined by using Folin-Ciocalteu reagent and
external calibration with pyrogallol. Briefly, 100 pL of
extract (1 % w/v) was mixed with 4.5 mI of aquadest then
added with 100 puL of Folin-Ciocalteau reagent and the
reagents were mixed throughly. After three minutes 300 ul,
of Na,CO, was added and then the mixtures were allowed
to stand in room temperature for 2 h. The absorbance was
measured at 760 nm using a HITACHI, T-2000
spectrophotometer. The estimation of total phenolic in the
extract was determined as equivalent mg g~ of pyrogallol
through an equation obtained from pyrogallol calibration
curve (y = 2.5957x +0.0784, R*= 0.9857).

Statistical analysis: All procedure are performed
triplicate. Statistical analysis was performed using
software SPSS 10.

Phytochemical screening: Phytochemical screening
assay was performed as described by Harborne (1587).

RESULTS AND DISCUSSION

Antioxidant activity of liquid fermentation medium:
Antioxidant activity of liquid medium which is fermented
by Fermelia mivea NRRL 5504 was momtored using DPPH
and the results are as follow (Table 1).

Table 1: Antioxidant activity of liquid fermentation medium
Day Inhibition (%)
61.45

1 61.56
2 66.37
3 72.86
4 69.98
5 72.96
6 71.81
7
8
A

73.17
86.51
scorbic acid (0.25% wA) 97.28
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Antioxidant activity of liquid fermentation medium was
presented in Table 1. Tt showed that the fermentation
medium at HO had already giving bioactivity as
antioxidant with 61.45% mhubition. It might because of the
fungus was activated in PDB before fermentation for
48 h and the bioactive constituent might have already
produced 1 activation medium even though the
fermentation process have not begun. And after 24 h (H1),
antioxidant activity of fermentation medium only
increased about 0.11%. So, we suggested that from HO to
H1, it was the prelimmnary process of production
antioxidant substances.

Antioxidant activity on the fourth and sixth day is
lower than the day before, this is still possible and might
because of the different bicactive constituents were being
synthesized within the day. Another bicactive constituent
which were produced on third day might being used for
biosynthesis process of compounds which can be
revealed on the fourth day. The same opmion and
argumentation we argued for what happemng on the sixth
day. On the eighth day, we can see that the antioxidant
activity of fermented medium raise rapidly, it reach about
86.51% of mhibition, compare to HO, it had been mereased
about 25% higher than before fermentation. From this
activity we expected that the amount of bioactive
constituents increased.

Extraction and antioxidant activity: The results of
antioxidant activity from extracted liquid fermentation
medium which was inoculated with Fennellia nivea NRRL
5504 can be seen i Table 2. The yields are weight of each
fraction from 2 L of fermentation medium.

From Table 2, it showed that the highest weight after
extraction was resulted in residue. Meanwhile the most
active extract was ethyl acetate with IC;; of 0.83 mg mL ™"
This result showed that among others the bioactive
constituent dominantly found in this extract. And
although the residue yielded the highest result, but the
antioxidant activity of this extract was lower than ethyl
acetate extract. According to it we expected that the
polarity of bioactive constituent was higher than ethyl
acetate but lower than water.

Phytochemical screening and total phenol content:
Phytochemical screening assay showed the presence of
phenolic compounds, tannin, terpenoid, triterpencid and
flavonoids in n-hexane, dichloromethane and ethyl acetate
extract. Meanwhile the residue only showed the presence
of saponin and steroid compound.

Further investigation on the levels of total phenolic
content based on the relative capacity of standard used
i assay (pyrogallol) could be seen in Table 3. From the

Table 2: Yield and antioxidant activity from fiaction of liquid fermentation

medium
Antioxidant activity
Extract Yield (2) (IC5 mg mL™")
N-hexane 0.0184 10.60
Dichloromethane 0.1116 6.20
Ethyl acetate 0.1659 0.83
Residue 52 540

Table 3: Total phenolic content

Extract Total phenolic (mg g ~')
Dichloromethane 0.821
Ethyl acetate 0.544

table, value of total phenolic content of dichloromethane
extract was higher than ethyl acetate extract. Although,
we found that dichloromethane extract has a lugher total
of phenolic content than ethyl acetate extract, but the
activity of antioxidant properties was lower than ethyl
acetate extract (Table 2). This result may caused by the
different subtituent pattern from chromophore group of
phenolic compound. Substituent such as thamnose sugar
will decreased the bioactivity due to the blockade of
hydroxyl group by glycosidic linkage (Materska and
Perucka, 2005). Beside that another important factor 1s
also the position and total of hydroxyl group. Second
hydroxyl group at position meta will resulted lower
antioxidant activity than at position of ortho and para.
This due to electronic effects of OH group related to the
radical cation stability. Total of hydroxyl group will also
affect to antioxidant activity. The higher number of
hydroxyl group will also increased the bioactivity
that means polyphenolic compounds have better
bioactivity than monophenolic compound. Moreover,
methoxylic group that substituted in monophenolic
compound biocactivity will increase antioxidant property
(Cuvelier et al., 2000; Merkl et al., 2010).

The scavenging potential of samples can be seen
from the degree of discolouration from a,u-diphenyl-p-
picrylhydrazyl (deep violet colour) become ¢, e-diphenyl-
B--picrylhydrazine (vellow). As mentioned by Aluko et al.
(2013), the ability of polyphenolic compound to act as
antioxidant based on their potential as hydrogen atom
donor. By exposure above, we suggested that bioactive
constituent that came from phenolic compound of ethyl
acetate crude extract also possessed donating hydrogen
atom.

Although, it had been determined that the bicactive
compound from ethyl acetate crude extract could
classified in phenolic compound, the structure of active
component still needed to be mvestigated So far,
isolation and identification of bicactive compounds is
needed for a better understanding of antioxidant
mechanism. This investigation is still underway to go in
our laboratory.
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CONCLUSION

In conclusion, we have found another bioactivity of
Fennelia nivea NRRL 5504 1.e., antioxidant. The highest
antioxidant activity was revealed in ethyl acetate extract
with value of total phenolic content was 0.544 mg g™
extract.
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