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The fresh water biodiversity is an unpredictable for
natural product research from northern region, India,
Barytelphusa cunicularis is major species, the Ethanol
crude extract of tissue has been utilized for this study the
isolation, separation and Characterization by using
reputed methods. The biological activity of the crude
ethanol extract was examined then this fresh water crab
was resulted antibacterial and antifungal activity it means
the bioactive compounds have been present in this crab.
TLC was performed to set the solvent system for column
chromatography while purity level to be checked by
HPLC, it is 93% pure compound. Then the
characterization of the pure compound by elemental
analysis, UV, FTIR, !HNMR, BCNMR, LC-MS
spectroscopy data analysis was revealed to found N-(2-((3-
acetamido-4-hydroxy-4H-pyran-2-yl) oxy)-4-((2-acetyl-4-
(hydroxymethyl)-3,7 dien-5-yl) oxy) phenyl) acetamide.

Keyword:- Barytelphusa Cunicularis, Freshwater Crab,
Unpredictable, Bioactive Compounds, Crude Extract.

I INTRODUCTION

Most of the animals have different biodiversity. The
first biodiversity was found in water that resulted in new
research studies on marine biodiversity. During this period
adaptation of marine animal have been changing and there's a
requirement for the development of the bioactive compounds,
which are utilized for a different function like growth,
reproduction, locomotion, communication, and defence etc.
Bioactive compounds have found complex structures which is

NISRT21APR614

important for human needs. Thus, from ancient time marine
animals are the source of medicine in the pharmaceutical
world. Studies of various relevance shown that the extracts of
marine animals cure the disease. The structure and function of
bioactive compounds become known in the pharmaceutical
field. Due to the fact, the majority of pharmaceutical
companies are engaging to isolate the bioactive compounds
from marine biota.

Marine non-chordates are important sources for drug
design due to their fewer side effects, this enhanced their
production on a large basis. However, this strategy is not
sufficient for drug discovery. Thus, researchers have to
follow the semi-synthetic pathway and need to utilize
artificial compounds for medicine. Marine biodiversity
provides the novel compound; enhances drug design and
development to the new therapeutic drugs. It is a great
success of the natural product field to lead the drug discovery
(1). The drug approval between 1981 to 2014 of natural
products and structure determination, which have the lead
important role in drug development. The review summarises
the role of natural products in hepatoprotective drug derived
(1). The result shows that there is an increase in novel drug
discovery from marine natural products reported every year,
where 1340 new compounds were reported in 2015 (2).

Marine biodiversity provides an enormous source of
bioactive compounds. These compounds are active against
different therapeutic diseases. The marine environment is a
prolific resource for the isolation of less exploited organisms
and microorganisms. There are actually untapped habitats in
the sea with unique characteristics. After intensive studies on
the terrestrial microorganism, consequent attention has been
focused on other ecosystems, especially those subjected to
extreme environmental conditions such as desert hot springs
and the sea. Most of the bioactive compounds were studied
from the marine ecosystem. In the addition, the potential
contribution of the freshwater ecosystem has been studied the
discovery of natural products remains left behind. Crab is the
best source of bioactive compounds after shrimp and lobster
to provide protein, vitamins, and fatty acids to improve the
health benefits of the human being. The components present
in crab showed biological activity such as antioxidant,
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anticancer, antidiabetic, antimicrobial, and anticoagulant
function. The above activity is also shown by the bioactive
compounds obtained from the tissue of Portunid crabs (3).
However, on the basis of recent advances in the research
field, the following definition has been proposed for the
freshwater ecosystems: “natural products from the freshwater
ecosystem that have beneficial effects on the health and
wellbeing of hosts”.

Freshwater biodiversity is an unpredictable research
area due to various reasons. The presence of species in this
biota traditionally utilized for food purposes. Barytelphusa
cunicularis (freshwater crab) is major crab species found in
freshwater biota and utilized as the food of slum people and
due to this reason, the population of this species
tremendously increases. When there is starvation or dryness
or hot condition occurs, this leads to the death of crabs which
ultimately results in the decomposition of dead crab species.
According to a literature survey, the freshwater crab has been
less predicted than marine crab, but now the scenario has
changed and more research attention is given toward the
Barytelphusa cunicularis from various regions. The work is
related to the freshwater crab such as the structure and a
property of the exoskeleton of the sheep crab has been
showed. The crab oil has a good saponification value i.e., 126
mg KOH/gm. The peroxide value of crab oil is less i.e., 4.3
meqg/kg though the crab oil is the source of food (4). The
biochemical and functional property of chitin and chitosan
(obtained from Barytelphusa cunicularis) has been studied. It
has shown the specific applications in drug delivery, tissue
engineering, functional food, food preservative, biocatalyst,
immobilization, wastewater treatment, molecular imprinting,
and metal nanocomposites. Chitin is mainly derived from the
shell of Barytelphusa cunicularis. The chemical composition
of chitin is B-(1-4)2acetamido2-deoxy-B-D-glucose (N-acetyl
glucosamine). It is insoluble in an aqueous medium and
soluble in acidic medium due to the free portable amino
group present in D-glucosamine unit (5).

The aim of the research is to study the novel bioactive
compounds isolated from freshwater biota which is being also
the interest of research and is not yet focused because of the
instability in ecosystem, variables in temperature, pressure,
and humidity which are highly depends on seasonal
conditions. Barytelphusa cunicularis is freshwater crab
species and is completely unknown to researchers as
compared to other freshwater animals. Actually, this is an
edible species, the biodiversity of this species is widely
studied by many researchers however the food property is not
reported yet (this is first time we have reported and
investigated in this study) (6). This is the main crab found in
northern region of Maharashtra in India. The different
researcher has been conducted on this species which includes
study of crab shell, obtained chitin and chitosan have been
explored, whereas the tissue part is not studied yet (7). Tissue
is the main part of the crab and utilized as food due to it high
nutritive value. Especially amino acids, liver protein is found
in crab’s tissue. The free portable amino group present is crab
tissue is focused of our study. These proteins are utilized as
hepatoprotective or any therapeutic drug (8). If thinking
through biodiversity conservation purpose, the population of
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the freshwater crab species is high as discussed previously
(because of less utilization and variation of the seasonal
condition results in death and decomposition of dead crabs)
(9). This decomposition leads to loss of essential bioactive
compounds from the crab and the analysis is very important
(20). In future freshwater natural products would have a huge
contribution in the pharmaceutical industry and the drug
design strategy will forward to clinical drug standards (11).

1. MATERIAL AND METHODS

2.a. Sample collection:

Barytelphusa cunicularis was collected from the
northern region of Maharashtra state, India. The adult species
was used for extraction, isolation, and further study. The
reason for selecting adult species is because these species
have more bioactive compounds as compared to juveniles
(11). After collection, the species were transferred alive in
refrigerated containers of the laboratory. The crab species has
proceeded for mercy Kkilling (mechanical treatment) by
thermal shock for 15 minutes at -300 °C. Each collected
species was dissected individually and the tissue was
collected from the abdomen cavity of the crab species. The
crude extract was prepared from this tissue and was stored in
a dip freezer and used for further study (12).

2.b. Preparation of extraction:

The tissue material was transferred to the microwave for
complete drying to obtain the samples in powder form.
Further, the powder was dipped into 500 ml of ethanol for 21
days. The overall process is called a cold maceration process
because all bioactive compounds are stable at low
temperatures (13). This method performed at room
temperature and the material dipped in an airtight container.
Occasionally sample was stirred for high speed for higher
extraction. later the suspension was allowed to settle down.
This leads to the diffusion of bioactive compounds from the
tissue cell until the equilibrium (14). After 21 days the extract
was filtered. It was further separated from the bulk material.
After that fresh ethanol were added to the bulk immediately
for high extraction (15). The procedure was repeated many
times to ensure the maximum extraction yield. All extract
was concentrated with rotator evaporators to remove the
excess amount of ethanol. Although this method is time-
consuming however it gives higher yields of bioactive
compounds. it is less expensive and can be adaptable at any
place. This method is best for thermally unstable compounds.
The best thing is that It reduces environmental pollution (16).

2.c. Subsequent isolation of crude extract:

Bioactive compounds were isolated by using a solvent
extraction process (using separating funnel) (17). Initially, the
macerated ethanol extract was isolated in ethanol (which
contains a group of bioactive compounds), this extract was
taken into the water and left for 15 min. Further hexane was
added to the mixture of water-ethanol in a separating funnel.
The ratio of the water-ethanol mixture and hexane was kept
constant as 1:2. The extract was conducted by shaking and
allowed to stand for 10 min. Two layers are separated, the top
hexane layer was removed and more hexane was added, this
process was repeated 5-6 times. All collected hexane was
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recovered by rotary evaporated to obtain hexane fraction. The
remaining aqueous layer was subjected to the same procedure
with a solvent like an ethyl acetate, chloroform, ether. Further
process was guided by bioassay fractions (18).

2.d. Column chromatography:

The column chromatography technique was used for the
separation of compounds obtained from the extraction
process mentioned above. The extract was adsorbed on silica
gel (60-120 Mesh) and the column was eluted by n-hexane.
The slight polarity was increased by adding ethyl acetate. 40
fractions were collected and stored in a 500 ml reagent bottle
(borosilicate). Each fraction was subjected to TLC using a
solvent system (ethyl acetate and diethyl ethyl ether). Total
100 ml fraction was passed over the column using solvent
system (9.5:0.5, 9.0:1.0, 8.5:1.5, 4:1). These fractions were
separately analysed in HPLC analysis to check the purity
level of the isolated compound (19).

I1. RESULT AND DISCUSSION

3.a. TLC analysis result of ethanol extract under UV light
(370 nm):

The ethanol extract was analyzed by thin layer
chromatography (TLC) on analytical plates above the solvent
system were utilized for analysis on the basis of polarity, in
each solvent system spot were visualized under UV light (370
nm). When TLC analysis maximum spots were visualized in
seven solvent systems in ethanol extract of Barytelphusa
Cunicularis (freshwater crab), the compounds were separated
in that solvent systems.

3.b. HPL.C analysis of isolated compound:

The analytical HPLC chromatogram of isolated
compound S; showed 93% purity level, meaning that highly
pured. The chromatogram was obtained by compound S; with
acetonitrile solution with requisite time.

3.c. Elemental Analysis of isolated compound:

Elements showed in isolated compound C, H, O and N.
The elemental chromatogram was obtained by isolated
compound S; with retention time.
Calculated Anal: C- 56.79; H- 4.56; N- 5.76, O, 32.89
Found: C- 55.99; H- 5.403; N- 5.142

3.d. UV analysis of isolated compound:

The UV-visible analysis of the isolated compound S;
(fig. 3.5.1.3), revealed that, 771.50 nm at 0.0022 abs, 322.00
nm at 0.5889 abs, 308.50 nm at 0.3983 abs, 253.00nm at
0.1664 abs, 212.00 nm at 0.1396 abs. In the UV-visible
analysis the red colour absorbed at the wavelength of light
771.50 nm absorbed in which green colour experimentally
observed. 212 nm indicates the presence of ketonic >C=0
group, 253.00 nm indicates the —NHCOCHSs;, 308.50 nm
indicates —OH group involved in the parent chromosphere.
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3.e. IR spectroscopic data of isolated compound

The FTIR (ATR) spectral data of isolated compounds of
isolated compound frequencies indicated. Aromatic ring (3-
Peaks): 1460.16 cm™, 1535.39 cm™ and 1648.23 cm?, Ar-
OH: 3634.01 to 3580.97 cm%, stretching of N-H: 2954.08 cm
1to 2850.88 cm™, conjugated ketone >C=0: 1710.92 cm?,
strong C-O stretching aromatic ester: 1260.52 to 1311.64 cm-
1 aromatic compound C-H bending 2016.92 cm™ weak
overtone, 1116.82 to 1081.44 cm™ strong C-O stretching
secondary alcohol (fig. 3.5.1.4). In the view of IR bands at
1460.16 cm™, 1535.39 cm? and 1648.23 cm™ indicated the
presence of aromatic ring, 2954.08 cmto 2850.88 cm™
shows the stretching of N-H group, strong C-O stretching
aromatic ester: 1260.52 to 1311.64 cm™, aromatic compound
C-H bending 2016.92 cm™? weak overtone, 1116.82 to
1081.44 cmstrong C-O stretching secondary alcohol are
observed in the compound.

3.f. (HNMR spectroscopic data of isolated compound:

The *HNMR (400MHZ DMSO-d® § ppm) spectra of the
isolated compound S; showed the peaks 7.86-6.84 (m, 6H,
Ar-H); 2.51-2.50 (s, 2H, -NH); 8.26-8.23 (s, 1H, -OH); 1.62
(s, 3H, Ar-CO-R); 1.08-1.05 (s, 6H, -NH-CO-CHz); 3.39 (s,
2H, CH,)(fig.3.5.1.5).In the observation of NMR spectrum in
6.86-7.84 6 values, six protons found multiplets which
indicate Ar-H; 2.51- 2.50 6, two proton found singlet shows -
NH group; 8.26-8.23 6, two proton found singlet that
confirms -OH group; 1.62 8, three protons designated singlet
of Ar-CO-Ar; 3.39 6 two protons found singlet that that
indicate -CH,; 1.08-1.05 8, six proton found singlets that
shows NH-CO-CHj groups.

3.9. *CNMR spectroscopic data of isolated compound:

The ®BCNMR (400MHZ DMSO-d® & ppm)
spectroscopic data of isolated compound S; reveled as19.05,
26.31, 39.38, 39.59, 40.02, 40.44, 40.65, 56.50, 127.46,
128.45, 129.29, 131.28 and 175.66.

Prediction of *C NMR spectrum, the chemical shifts
when carbon is coupled to their hydrogens, carbon follows
N+1 rule. The chemical shifts observed in the range of 19.05-
26.31ppm indicates -CH; group, 56.50 ppm shows -CH,,
127.46 — 131.28 ppm indicates unsaturated -C=C-and
aromatic ring carbon and 175.66 ppm >C=0 carbonyl carbon.

3.h. LC-MS spectroscopic data of isolated compound:

The mass spectra of the isolated compound S shows
projected structure molecular weight, indicated as LC-MS
(ES+, 8.78e4): m/z = 485.40 (M*) for Ca3H22N2010

Considering all predicted data of the isolated compound,
structure of the organic compound was elucidated and
IUPAC name as

N-(2-((3-acetamido-4-hydroxy-4H-pyran-2-yl) oxy)-4-
((2-acetyl-4-(hydroxymethyl)-3,7 dien-5-yl) oxy) phenyl)
acetamide.
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V. PROPERTIES ISOLATED COMPOUND

Molecular Formula: Ca3H22N2010
Physical Appearance: Yellow Solid
Molecular weight: 486
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Figure. 1 TLC results for Ethanol extract, tissue of Barytelphusa C. at different concentration plates visualized under UV

light.
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Figure. 2 HPLC results for compound S: isolated from Barytelphusa Cunicularis tissue.
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Figure.3 Elemental analysis results for compound Si isolated from Barytelphusa Cunicularis tissue.
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Figure.4 UV-visible analysis result for isolated compound S: of Barytelphusa Cunicularis.
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Figure. 7 ®CNMR spectral result for isolated compound S: of Barytelphusa Cunicularis tissue.
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V. STRUCTURE OF ISOLATED COMPOUNDS
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VI. CONCLUSION

The above discussion gives a detailed literature survey
on the bioactive compounds from marine biodiversity,
which has been a major contribution in drug development. It
also explains that the active ingredients are present in
bioactive compounds, its application in medicinal chemistry
and new drugs were added every year and most drugs being
discovered form secondary metabolites. The isolation of
bioactive compounds is possible due to the HTS-advanced
technique, which has been used in the pharmaceutical field.
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The study was continuing due to the relationship between
combinatorial chemistry and natural product chemistry,
which highlights the importance of the work. Furthermore,
throughout the survey of the literature, many examples have
shown by a systematic study on metabolic fingerprinting
analysis and Bioinformatics tools have been a strong
backbone of drug development from secondary metabolites
and millions of drugs has been incorporated in the world.
Now the aim of this thesis is attended to, the freshwater
ecosystems  have been more unpredictable to
researcher bioactivity research and this study will help in the
future the great debates conferences will be arranged by
researchers in this remote research area. Although it has been
presented widely, still many challenges are to be answered
and it is natural product isolation gave the unpredictable
results, so present review shows the semisynthetic pathway is
important for drug development, but without isolation of
natural product synthesis or semi synthesis is impossible.
Therefore, extraction and isolation are important in drug
design and emitting the novel compounds which can be used
for the clinical trials for feature drug. The results of
bioactivity and molecular docking give the confirmation that,
the crude ethanol extract from tissue of Barytelphusa
cunicularis showed antibacterial and antifungal activities
while molecular docking study of the isolated compound
shows different binding interaction with the protein DNA
gyrase. The present study, all the spectral data revelled the
bioactive  compound  N-(2-((3-acetamido-4-hydroxy-4H-
pyran-2-yl) oxy)-4-((2-acetyl-4-(hydroxymethyl)-3,7 dien-5-
yl) oxy) phenyl) acetamide is present in tissue of fresh water
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crab Barytelphusa cunicularis form northern region of
Maharashtra, India and it is also confirming this bioactive
compound is feature drug against the therapeutic diseases.
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