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This study aimed to evaluate the crude extract yield, secondary metabolites,
antioxidant and cytotoxic activities of the different crude extracts of egg
strings from sea hare (Dolabella auricularia) taken from Guang-guang,
Pujada Bay, Davao Oriental. The 2, 2-diphenyl-1-picrylhydrazyl (DPPH)
method showed that the antioxidant activity of the crude extract of ethanol
was greater than ethyl acetate and hexane in a dose-dependent manner.
Ethanolic extract with a yield of 28.96 mg/g showed the highest percentage
inhibition of 24.86% at 1000 pg/mL. The antioxidant activity may be
attributed to known antioxidant metabolites, especially the phenolic
substances, and some forms of synergism. The result also revealed the
presence of alkaloids, saponins, steroids, tannins, and terpeneoids. On the
other hand, the brine shrimp assay for all extracts gave LCso > 1,000 pg/mL
which indicated the absence of potential cytotoxic substances. The result of
this study increases the nutritional potential values and provide baseline
information for another possible source of future novel antioxidants that can
be used in food and pharmaceutical industries. However, further
investigations must be conducted to explore other biological activities of the

extracts.

© 2018 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Marine environment has always been a source of
marine natural products that have a wide range of
biological activities. The secondary metabolites from
marine organisms play a vital role in the
development of a new drug to cure various human
diseases. There are already 25,000 new compounds
isolated from marine invertebrates such as mollusks,
sponges and echinoderms. About 116 genera of
mollusks which include 36 species of sea hare have
contributed to the thousands of compounds already
discovered since 1963 (Pereira et al., 2009).

Sea hare (Dolabella auricularia) is a shell-less
mollusk that belongs to the class gastropoda and
family Aplysiidae. Sea hare (Fig. 1A) can lay millions
of eggs in an intertwined strand (Fig. 1B). The egg
strings of sea hare are found to contain primary
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metabolites that are needed by the body. It is a good
source of proteins and other minerals and found to
be ideal for human consumption (Pepito et al.,, 2015).
Researches show that it also contains secondary
metabolites that are reported to have multiple
biological effects including antioxidant activity that
neutralizes the toxic effects of free radicals
(Simmons et al., 2005).

Free radicals such as reactive oxygen species
(ROS) and reactive nitrogen species (RNS) possess
unpaired electrons that can cause lipid peroxidation
not only in food but also in lipid membrane. Its major
and secondary products can react with other
biomolecules. Excess production of ROS and RNS
beyond the antioxidant capacity of the organism can
lead to various types of pathological diseases
(Adedapo et al, 2008). This includes acute and
chronic disorders such as diabetes, atherosclerosis,
immunosuppression, aging and even cancer (Saeed
etal, 2012; Pallab et al., 2013).

The secondary metabolites that have antioxidant
activities produce by sea hare are greatly affected by
various factors. It is dependent on the algal diet they
are feed in, stages of growth and development,
environmental factors as well as geographic
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locations (Pennings et al., 1993; Lozada et al., 2005).
Further, the quantity and extent of antioxidant
activity are totally dependent on the type of material
extract and the solvent used for extracting such
compounds (Anokwuru et al., 2011; Chojnacka et al.,
2012).

In the continuing quest for natural antioxidants
and cytotoxic agents, this study is perhaps the first
attempt in Davao region, Philippines to establish
such biological activities of egg strings from sea hare
using different extracting solvents (ethanol, ethyl
acetate, and hexane). The antioxidant activities of
crude extracts were evaluated by measuring their
ability to scavenge the radical 2, 2-diphenyl-1-
picrylhydrazyl (DPPH). Zoochemical analyses were
done for determining the presence or absence of
selected secondary metabolites and brine shrimp
lethality assay for its cytotoxic activity.

g

Fig. 1: Sea hare (A) and its egg strings (B) found in Guang-
guang, Pujada Bay, Davao Oriental

2. Materials and methods
2.1. Sample collection and preparation

About 6 kilograms of egg strings were randomly
picked by hand along the coast of Guang-guang,
Pujada Bay, City of Mati, Davao Oriental, Philippines.
Pujada Bay is located in Southern part of Mindanao
between the coordinates of 6°48’04” and 6°54'25” N
latitude and between 126°9°08” and 126°19’33” E
longitude. Fresh egg strings were washed, cleaned
with distilled water, drained and dried through
nitrogen blanketing at 60°C.

2.2. Determination of crude extract yield

Twenty grams of dried samples was immersed
with 95% ethanol for 24 to 48 hours. The mixture
was filtered and washed with fresh portions of
ethanol. The washings were combined with the first
filtrate taking note of the total volume of ethanol
used. After the filtration process, the residue was
discarded and the filtrate was concentrated under
vacuo at temperature below the boiling point of
ethanol using rotary evaporator. The extract was
stored in a tightly stoppered vial at 0 to 5°C until its
analysis. The same procedure was followed using
ethyl acetate, and hexane as the extracting solvent.

Approximately 10 mL of the extract was
transferred using a pipet into a previously weighed

25

empty dish. It was placed in the oven at less than
500C for one hour, cooled and weighed. The process
was repeated until constant weight was obtained.
The crude extract concentration (CEC) was
expressed as mg crude extract per mL of crude
extract. Moreover, the crude extract yield (CEY) was
determined by multiplying the CEC with the total
volume of the concentrate divided by the weight of
the dried egg strings.

2.3. Total antioxidant activity

Antioxidants scavenge DPPH radicals by donating
a proton. Its proton or hydrogen donating ability is
directly proportional to the free radical scavenging
potentials of a sample. The radical scavenging
activity increases with increasing percentage of free
radical inhibition. The reduction reaction of DPPH is
exhibited by the change of color from purple to
yellow at 517 nm absorbance. As the electrons
become paired off stoichiometrically, the solution
loses its color which is dependent on the number of
electrons being taken (Pallab et al,, 2013).

A solution of DPPH was prepared by dissolving 6
mg DPPH in 50 mL methanol. One mL of DPPH
solution (100 pL in methanol) was mixed with 1 mL
of the extract with varying concentrations (100 -
1000 pg/mL) of the different fractions. The mixture
was incubated at 37°C for 30 minutes. The decrease
in absorbance was measured at 517 nm using a
spectrophotometer. The radical scavenging activity
was determined by comparing the absorbance with
the blank (100%) containing only DPPH and solvent.
All analyses were done in three replicates (Pallab et
al,, 2013).

2.4. Zoochemical Analysis

The zoochemical analysis for the determinations
of secondary metabolites alkaloids, anthraquinones,
coumarins, flavonoids, glycosides, phenols, saponins,
steroids, quinones, tannins, terpenoids were done
using selected established procedure (Guevara,
2005).

2.5. Toxicity testing

Brine shrimp bioassay was carried out to
investigate the cytotoxicity of the crude extracts of
egg strings. Brine shrimps, Artemia salina Leach (1 g
per liter) were hatched using a 22 cm x 32 cm
rectangular dish filled with artificial sea water which
was prepared by dissolving 3.8 grams of rock salt
and with 100 mL distilled water. A plastic divider
with several 2mm holes was placed in the dish to
provide two unequal compartments. The brine
shrimp eggs were sprinkled into the larger
compartment and covered to keep away from light
while the smaller compartment was leaved open and
illuminated. After 48 hours, the hatched brown
orange nauplii from the illuminated small
compartment of the dish were pipetted. Using a 10
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mL pipet, ten nauplii were transferred into each vial
that is labeled 1, 2, 3 and control containing 4.5 mL
of brine solution and 0.5 mL of the extract that was
previously added and dried. A drop of yeast
suspension that served as food was added that was
prepared by dissolving 3 mg of yeast in 3 mL
artificial seawater. The vials were illuminated. The
survivors were counted after 24 hours. The
experiments were conducted using different
concentrations (10 - 1,000 pg/mL) of the crude
extracts in a set of three tubes per dose (Krishnaraju
et al, 2005). The percentage lethality was
determined by comparing the mean surviving larvae
of the test and control tubes.

2.6. Statistical analysis

All experimental measurements were carried out
in triplicate and were expressed as the mean #*
standard deviation. Data were analyzed using
analysis of variance followed by Fisher Pairwise
comparison test. P values < 0.05 were considered
statistically significant.

3. Results and discussion

3.1. Crude extract yield of egg strings from sea
hare

Table 1 shows the yield of the crude extract of egg
strings from sea hare for ethanol, ethyl acetate, and
hexane fractions using the dried samples. Using,
anlaysis of variance at p<0.05, the crude extract yield
of the different crude fractions showed significant
difference.

Table 1: The crude extract yield of egg strings in different

solvents
Crude Crude Extract Concentration  Crude Extract Yield
Extract (mg/mL) (mg/g)
Ethanol 2.73 £0.02 28.96 + 0.25
Ethyl 2.76%0.08 29.21+£0.87
acetate
Hexane 1.74+0.03 18.38 + 0.35

Each value is the average of three measurements; +: standard deviation

The extraction yield is only one of the criteria
used for evaluating the effectiveness of a particular
extraction method and suitability of the solvent
(Sreejamole and Radhakrishnan, 2010). A good
extracting solvent must give high yield with minimal
changes of the extract’s property (Dhanani et al.,
2017). The yields of extraction by various solvents in
this study decreased in the following order: ethyl
acetate > ethanol > hexane. This order did not follow
the result of Do et al. (2014) in which the extraction
yield increases with increasing polarity of the
solvent used in extraction. However, it had the same
trend with the extraction yield of Anokwuru et al.
(2011). This difference may be due to the fact that
the efficiency of extraction and its yield are affected
not only by the extraction method, particle size of
the sample, solvent used and presence of
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interference but also the chemical composition of the
sample (Do et al., 2014).

3.2. Antioxidant activity

The antioxidant activity of the three crude
extracts was measured using the change in
absorbance produced by reducing DPPH. This is
based on the principle of the test samples ability to
scavenge the DPPH radicals. Fig. 2 shows the dose-
response curves of the different crude fractions. The
solvent had significant difference at p<0.05.
Furthermore, using Fisher Pairwise comparison,
ethanol extract had a significant effect towards the
percentage inhibition. The variable degrees of free
radical scavenging property increased in a dose-
dependent manner. The percentage inhibition of
DPPH radical formation ranged from 21.97% to
24.86% at the highest tested dose of 1000 pg/mL
and from 20.81% to 23.51% at the lowest dose (100
pg/mL) with I1Cso >1000 pg/mL for all extracts. The
present study also showed that the scavenging
percentage of the different crude extracts at the
same concentrations were as follows: ethanol > ethyl
acetate > hexane.
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Fig. 2: The percentage inhibition of the three different
crude extracts of egg strings from sea hare

The results showed that the antioxidant activity
of the extracts was dependent on the extracting
solvent used. Alam et al. (2013) showed that ethanol
is the most frequent solvent being used in the
extraction of antioxidants because of its high polarity
and hence can favorably extract polar compounds
such as phenolic and flavonoids that are effective
antioxidants.

Moreover, this study showed that the extracts
had proton-donating ability which served as free
radical inhibitor or scavenger and could act as
primary antioxidant (Adedapo et al, 2011). With
these, egg string of sea hare can be a potential source
of natural antioxidants and can be recommended to
be part of our diet to protect human health and
promote general wellness.

3.3. Zoochemical analysis

The zoochemical analysis of egg strings using
different extracting solvents showed the presence of
secondary metabolites in different test as
summarized in Table 2. Test for alkaloids reported
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positive for the ethanol extract only. The presence of
phenols was confirmed in all extracts. Saponins,
steroids, and terpenoids were found to be in
increasing concentration as revealed in the intensity
of color change per solvent. Hexane fractions gave
higher concentration compared to ethyl acetate and
ethanol. Tannins, on the other hand were present in
moderate amount in ethyl acetate, trace amount in
hexane but absent in the ethanol fraction.
Anthraquinones, coumarins, flavonoids, glycosides,
quinones on the other hand were not present in the
three extracts. The antioxidant activity exhibited by
the different crude extracts may be attributed to the
secondary metabolites present in the egg strings.

Table 2: Zoochemical analysis of egg strings in different
crude extracts

Zoochemicals Ethanol Ethyl Acetate Hexane

Alkaloids + - -
Anthraquinones - - -
Coumarins - - -
Flavonoids - - -
Glycosides - - -
Phenols + + +
Quinones - - -

Saponins + ++ +++

Steroids + ++ +++
Tannins - ++ +

Terpenoids + ++ +++

(-): absence; (+): trace amount; (++): moderate; (+++): abundant
Each trial was done in three replicates

3.4. Cytotoxic activity

The brine shrimp lethality assay is a simple,
rapid, reliable test for assessing the bioactivities of
extract sample which usually correlates well with
cytotoxic and anti-tumor properties. It allows
determining the LCso values in pg/ mL of active
constituents in the brine medium (Krishnaraju et al.,
2005). The lethality of crude extracts in this present
study was determined using the procedure of Meyer
et al. (1982). Table 3 below shows the results of the
brine shrimp lethality of each crude extracts.

Table 3: Effects of crude extracts from egg strings on brine
shrimp lethality assay

: Total
Ei:::iis Cor(lflzr/l:rrlit)mn Number of  %Mortality
Survivors

Control 0 30 0

Ethanol 100 30 0
1000 29 3.33

10 30 0

Ethyl acetate 100 30 0
1000 29 3.33

10 30 0

Hexane 100 30 0
1000 29 3.33

Values are the mean of three replicates

All extract showed the same activity for all
concentrations tested. The highest concentration
gave only 3.33% mortality. The low mortality result
of the different crude extracts indicated the absence
of potent cytotoxic and antitumor components in the
egg strings from sea hare, Dolabella auricularia in
this study. The results gave LCso greater than 1000
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ppm. According to Meyer’s toxicity index, crude
extract is toxic (active) if it has an LCso value of less
than 1000 pg/mL while non-toxic if it is greater than
1000 pg/mL (Meyer et al, 1982). Contrary to the
results of Kawsar et al., (2010), the egg strings of sea
hare Aplysia kurodai showed mortality of 63.33% at
32 pg/mL. This high mortality is due to the isolated
and purified lectin. Lectins are a group of sugar-
binding proteins which are known to be cytotoxic
and mitogenic agents. Hence, isolation and
purification of compounds from egg strings of this
study can be recommended for future researches on
its bioactivities.

4., Conclusion

Based on the antioxidant activity assay conducted
on the different crude extracts, compounds with
nutritional and medicinal potential may be isolated
from egg strings. These potentials may be due to the
secondary metabolites present like alkaloids,
phenols, steroids, tannin, saponins, and terpenoids
which are known for their biological activities. On
the other hand, the low mortality of brine shrimp at
high concentration indicated the absence of cytotoxic
compounds and confirms the edible nature of egg
strings.

The result of this study increases the nutritional
and medicinal potential values and provide baseline
information for another possible source of future
novel antioxidants that can be used in food and
pharmaceutical  industries. However, further
investigations must be conducted to explore other
biological activities of the extracts.
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