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Abstract

Background: Pyrrosia lanceolata (L.) Farw. is one of the polypodiaceae species that is
commonly used as a traditional medicinal plant. Objective: The purpose of this study
was to determine the antioxidant and toxic levels in the extracts of the species.
Method: The aerial portion of the specie was extracted with methanol, followed by a
liquid-liquid extraction with n-hexane, dichloromethane, and ethyl acetate. DPPH
radicals and the brine shrimp lethality test, were used to assess its antioxidant activity
and toxicity. Result: The n-hexane extract exhibited no activity with ICso values
exceeding 500ug/mL, whereas the ethyl acetate extract exhibited a high level of
antioxidant activity with an ICsp value of 12.08+0.27ug/mL. Moreover, when tested
against Artemia salina leach, the toxicological level of the extracts was greater than
1000pg/mL.  Conclusion: These findings lay the groundwork for further investigation
into the process of isolating and evaluating the biological activity of secondary
metabolites that were discovered in the extract.

Introduction

A free radical is a molecule or compound with one or
more unpaired electrons. This molecule is easily
attracted to a magnetic (paramagnetic) field and is
highly reactive due to one or more unpaired electrons.
Stable molecules in the environment will be attacked by
free radicals, which will then acquire electrons. The
substance whose electrons are removed will transform
into new free radicals, causing a chain reaction that
results in cell damage. Unpaired free radical electrons
do not influence the electrical charge of their
molecules; they can be positively charged, negatively
charged, or neutral. (Phaniendra et al., 2015)

Numerous antioxidants present in diverse plant species
can neutralise the damage caused by free radicals in the
body. To improve the quality of public health at a
relatively low cost, it is necessary to use natural
ingredients as antioxidants. Antioxidants are electron-
donor compounds that stimulate oxidation reactions by
inhibiting radical formation. Most of the structure of
antioxidative compounds derived from plant secondary
metabolite compounds consists of phenol or phenolic
aromatic rings, and phenol's aromatic ring will
contribute to its antioxidant properties. (Imelda et al.,
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2022). Indonesia has various plants, ranging from low-
level plants (fungi, lichens, ferns) to high-level plants
(multiple angiosperms) that inhabit different habitat
types. It is estimated that there are 10,000 species of
spike plants in Indonesia. In the meantime, there are
nearly 1,200 species in Indonesia alone. This plant is
commonly found in humid environments with tropical
climates. (Sadono et al., 2020)

As an epiphytic fern, Pyrrosia lanceolata (L.) Farw. is
often found attached to aged, large trees. Several
reports show that the genus from Pyrrosia has been
used as traditional medicine, such as a diuretic (Masuda
et al., 1997), to ease pains in labour and cough
(Hovenkamp, 2003). In addition, various species of this
genus, such as P. lingua, P. sheareri, and P. longifolia,
exhibited high antioxidant activity when tested with
multiple antioxidant assay methods. (Ding et al., 2008;
Gan et al., 2010; Khodijah et al., 2022). P. lanceolata (L.)
Farw is a plant that is used in traditional medicine in a
number of countries, including Malaysia, South Africa,
and Mexico. In India, the leaf is ground up with pepper
to make a paste and then taken orally to treat sore
throats. (Sathiyaraj et al, 2015) However, studies on
the phytochemicals of this species and its pharmacology
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effect, including antioxidant activities, have not yet
undergone extensive investigation. In this study, we
reported the toxicological and antioxidant activities of
various extracts derived from this species.

Methods

The P. lanceolata was taken from the trunk of a tree on
the Universitas Riau campus, Indonesia (Figure 1), and
the Head of the Botany laboratory in the department of
Biology at Riau University subsequently identified the
species. After being air-dried, the aerial part of the
species was blended to obtain a fine powder, which was
then stored in the refrigerator until further analysis
could be conducted. The species' 3 kg of fine powder
was extracted using methanol, followed by liquid-liquid
extraction, according to Hendra (Hendra, 2020).

Figure 1: Picture of Pyrrosia lanceolata (L.) Farw in
Universitas Riau

Antioxidant activity

Extracts were prepared with a specific methanol
concentration. Approximately 100uL of the sample was
injected into microplate row A. To achieve a
concentration of 31.25g/mL, successive rows of the
extracts were diluted by a factor of two. A total of 5uL
of Diphenylpicrylhydrazyl (DPPH) was added to each
sample well at an 80 ug/mL concentration. The
microtiter plate was then vortexed and incubated in a
dark room for 30 minutes. As a control, ascorbic acid
was subjected to an identical procedure. (Hendra et al.,
2020; Afham et al., 2022)

Antioxidant and toxicological activities of Pyrossia lanceolata (L.) Farw. extracts

The % Inhibition value is calculated by the following
formula:

% Inhibition = (Ac-As)/A0Xx100%

GraphPad Prism 9 was used to perform the ICso analysis.
Ao represents the absorbance of the DPPH radical
solution without a sample and represents the
absorbance of the model in the DPPH revolutionary
solution. The test was performed in triplicate, and the
results were expressed as the mean and standard
deviation.

Antioxidant Activity Index (AAl)
DPPH L
AAL = (pg/mL)
IC50 (ug/mL)

(DPPH = 2,2-Diphenyl-1-picrylhydrazyl)

Toxicity activity

The extracts' toxicological activity was determined using
the Brine shrimp lethality test (BSLT) (Jasril et al., 2019;
Hendra et al., 2021). The experiment was performed in
triplicate, and the results were reported as the mean
and standard deviation. By plotting the median
mortality percentage against the log of concentration,
we could determine the concentration (LCso) at which
fiftty per cent of the population died directly from
exposure to the extracts.

Results

Antioxidant activity from various species extracts was
measured with a free radical scavenging assay using
DPPH as the radical. The results showed a wide range of
antioxidant movement, as seen in Table |. The n-hexane
extract showed no activity with ICso values greater than
500g/mL. In contrast, the ethyl acetate extract
demonstrated a high level of antioxidant activity with
an ICso value of 12.08+0.27 pg/mL. In addition, the free
radical scavenging activity exhibited by ethyl acetate is
significantly comparable to that of ascorbic acid, which
serves as the standard. Moreover, when tested against
Artemia salina leach, the toxicological status of the
extracts showed an LCso of more than 1000ug/mL.

Table I. Antioxidant and toxicological activities of Pyrrosia lanceolata (L.) Farw extract

Sample 1Cso (ng/mL) Antioxidant Index Toxicity (ng/mL)
n-Hexane >500 0.14 >1000
Dichloromethane 48.55+0.54 1.65 >1000
Ethyl acetate 12.08+0.27 6.62 >1000
Water 35.83+0.76 2.23 >1000
Ascorbic acid 11.05£0.12 7.24 -
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Discussion

Choosing an appropriate extraction solvent for the
analysis is necessary to separate the secondary
metabolites from the plant. According to Tong and
colleagues, the organic solvents utilised affect both
the variety of natural products that can be extracted
and, as a direct consequence of this, the biological
activity of the crude extract that is produced (Tong et
al, 2014). In this investigation, the species was
extracted using organic solvents with varying degrees
of polarity (n-hexane, dichloromethane, and ethyl
acetate) to distinguish between hydrosoluble
molecules that were liposoluble.

Any compound significantly slowing or preventing the
oxidation process is considered an antioxidant. An
indirect indicator of antioxidant activity is the rate at
which the presence of an antioxidant slows oxidation
processes. (Shahidi et al., 2015) The DPPH free radical
scavenging method was used to evaluate the
antioxidant activity of each extract. When measuring a
compound's antiradical activity or section, DPPH is
frequently used. DPPH is an organic stable radical that
exists in crystalline form and solution. It is common
practice to link a substance or extract's ability to act as
an antioxidant with its capacity to neutralise the
effects of free radicals. (Karimi et al., 2010; Kedare et
al., 2011)

The lack of standardisation of the DPPH method
results makes it difficult to compare the antioxidant
potency of plant extracts and pure compounds.
Scherer and Godoy proposed an antioxidant index
(AAl). The AAI was calculated based on the mass of
DPPH and the sample used in the reaction, resulting in
a constant for each sample. When AAIl is less than
0.50, the sample has low antioxidant activity. AAIl
between 0.5 and 1.0 indicates moderate antioxidant
activity. An AAIl between 1.0 and 2.0 characterises high
antioxidant activity. (Scherer & Godoy 2009) Following
these criteria, the water, ethyl acetate, and
dichloromethane extracts ought to be considered to
possess high antioxidant activity. In comparison,
antioxidant activity by using DPPH radical between
Pyrrosia species, the quotes from P. lanceolata
showed high activity compared to P. longifolia, P.
petioles extract and comparable with P. lingua
extracts. (Hsu, 2008; Akhmadjon et al., 2020; Khodijah
etal., 2022)

These results might be due to the presence of
phenolics such as flavonoids. Flavonoids have several
properties, the most important of which is
unquestionably related to their capacity to neutralise
the damaging effects of free radicals and work as
antioxidants. The antioxidant action mechanisms of
flavonoids can include the following. (a) Direct
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scavenging of ROS. (b) Inhibition of ROS formation
through the chelation of trace elements. (c) Activation
of antioxidant defences (Dias et al., 2021). These
species contain flavonoids, including quercetin and its
glucoside, kaempferol, and its glucoside, naringenin,
trifolin, and astragalin, according to several previous
reports on the phytochemical studies of Pyrrosia sp
(Xiao et al., 2017; He et al.,, 2019; Pan et al., 2021).
Therefore, the antioxidant activity of this current
study might be due to the presence of flavonoids in
the extracts. Hirano and colleagues reported that
flavonoids like quercetin and kaempferol possessed
antioxidant properties against the DPPH radical at ICso
values of 2.35 and 5.50 uM, respectively (Hirano et al.,
2001).

The extracts were tested for toxicity using brine
shrimp. The test determines the toxic potential of
bioactive substances or sections, and it's based on test
compounds' ability to kill shrimp, Artemia salina Liech
(Wu, 2014). Meyer and his colleagues (1982) found
that plant extracts were toxic with an LCso of less than
1000 pg/ml but highly toxic to shrimp at less than 30
pug/ml (Meyer et al,1982). All of the extracts were
found to have an LCso value that was more significant
than 1000 pg/ml, indicating that they were not toxic,
as seen in Table I.

Conclusion

The results of this study revealed that extracts of P.
lanceolata have potent antioxidant activity against
DPPH radicals, as well as non-toxic action against
tested animals. These findings lay the groundwork for
further research into isolating and analysing secondary
metabolites found in the extract.
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