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Abstract

Scylla serrata (Forskal, 1775), or mud crab or mangrove crab, is an euryhaline edible crab belonging to the
family Portunidae. This edible crustacean is used as a delicious foodstuff throughout the world and plays a
role in traditional medicine for the treatment of various diseases such as tuberculosis, rheumatism, dropsy,
bone fracture, asthma, insomnia, rickets, epilepsy, and convulsions. This review compiles and critically
examines the reported ethnopharmacological uses, chemical constituents, and pharmacological activities of
Scylla serrata. All data presented in this paper were collected by utilizing the online databases during
2015-2025. Chemical analysis on Scylla serrata resulted in the presence of proteins, amino acids,
polyunsaturated fatty acids, monounsaturated fatty acids, and minerals. Chemical constituents will
fluctuate depending on the sex, size, and season. Antioxidant, anti-anemic, anticancer, antimicrobial, and
neuroprotective activities are reported from the crab. A significant study conducted on Scylla serrata
evaluated its antimicrobial activity. Scylla serrata antimicrobial protein (SSAP), chitin, haemocyanin (HC),
Scylla serrata beta-glucan binding protein (Ss-B-GBP), scygonadin, Scylla-anti-lipopolysaccharide (Sc-ALF),
Scylla crustin (Sc-crustin), lectin, antibacterial haemocyanin (AB-Hcy), and Ss-arasin are the significant
antimicrobial compounds isolated from the crab. In vitro research found substantial evidence that Scylla
serrata has antioxidant, antianemic, anticancer, antibacterial, and neuroprotective properties. However, all
described pharmacological activities were conducted in vitro, indicating a need for further pre-clinical and
clinical research. Potential chemical compounds from different parts of the crab may need to be identified,
and their pharmacological properties must be established.
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Introduction

Marine-derived natural products have received great attention today, and recent studies on molecules
originating from marine sources have shown novel bioactive compounds with nutraceutical and
pharmaceutical potential [1-5]. Compared to terrestrial ecosystems, marine ecosystems are more diverse
in biodiversity and offer a wealth of supplies for human nutrition and health [6]. Recently, functional food,
pharmaceutical, and nutraceutical industries have begun to focus on the extraction and identification of
value-added products from marine sources such as bacteria, microalgae, macroalgae, bryozoans, mollusks,
sponges, tunicates, and cyanobacteria. These organisms create compounds that have high selectivity for
target molecules, typically enzymes, and are useful for treating both infectious and non-infectious diseases
[7, 8]. Owing to the distinctive features of the marine environment, including variations in salinity,
temperature, and exposure to light, a broad spectrum of marine bioactive substances can be obtained from
diverse sources, each possessing a unique collection of biomolecules. These consist of proteins, peptides,
hydrolysates of proteins, enzymes, polyunsaturated fatty acids, polysaccharides, phenolic compounds,
natural pigments, vitamins, and minerals [9].

Mud crab genus Scylla (Scylla serrata, Scylla tranquebarica, Scylla olivacea, and Scylla paramamosain) is
more significant than other crustaceans in mangrove ecosystems because of their primary roles in
preserving and expanding mangrove forests, namely, biological burrowing and the production of
bioturbations [10, 11]. Mud crabs are generally found in the mangrove forests of India, Japan, China, South
Africa, Indonesia, and the Philippines of Indo-Pacific places. Likewise, Malaysia, Singapore, Western Samoa,
Solomon Islands, Fiji, and New Caledonia are big mud crab habitats [11]. In the international market, mud
crab, Scylla serrata (Figure 1), has a high demand among the coastal aquatic species due to its nutritional
richness, size, and meat quality [12]. This review aims to critically assess a range of publications relevant to
Scylla serrata to better understand the ethnopharmacological significance and supposed pharmacological
properties of Scylla serrata, and this information will be useful in developing bioactive therapeutic
strategies.

Figure 1. Scylla serrata (Forskal, 1775).
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Ethnopharmacological use

Since ancient times, remedies derived from animal sources have become a part of the traditional systems,
among traditional healers. But in this modernized era, due to the lack of scientific validations, some of the
effective traditional approaches have become dormant. To evaluate the claims of traditional healers,
standardized methods for the evaluation of such treatments are essential. Some reported ethnomedicinal
uses of Scylla serrata are tabulated below (Table 1).

Methodology design

The databases, Web of Science, Scopus, PubMed, ScienceDirect, and SpringerLink were used to do an
extensive literature search. Approximately 80% of the chosen research was published between 2015 and
2025, which is when the search was conducted. When supported by scientific evidence, earlier pertinent

» o« » o«

papers were included. The terms “Scylla serrata”, “ethnopharmacological uses”, “chemical constituents”,

» o«

“antioxidant”, “anticancer”, and “neuroprotective” were all utilized.

Inclusion criteria

Studies that satisfied the following requirements were included: peer-reviewed scholarly publications,
published in English, concentrated on marine organisms, especially Scylla serrata, and chemical
components, pharmacological actions, or reported ethnopharmacological applications.

Exclusion criteria

The following were not included: abstracts of conferences, duplicates, research that only uses animal
testing, and articles that are irrelevant and unrelated to the review’s goals.

A total of 400 records were found. 380 studies were evaluated after duplicates were eliminated, and
150 of them were eliminated. After 230 articles’ full texts were evaluated, 153 were eliminated. The review
ultimately comprised 77 studies (Figure 2). ToxRTool for in vitro studies and SYRCLE for animal studies
were used to evaluate methodological quality and bias risk. Additionally, a simplified rubric was used to
evaluate study design, data dependability, and reporting transparency.

Biochemical constituents

Proteins, fatty acids, bioactive peptides, amino acids, carbohydrates, and minerals are a few value-added
nutrients present in the muscle of Scylla serrata. The attention-grabbing fact is that their chemical
constituents will fluctuate depending on the sex, size, and season. The reported biochemical constituents
are tabulated (Table 2).

According to a study on Scylla serrata, its muscle tissue has a significant amino acid profile and high-
quality protein, with substantial concentrations of glycine, lysine, serine, and tyrosine that significantly
improve its nutritional value. Glycine was found to be a significant amino acid that gives crab flesh its
distinctive sweet flavor. Scylla serrata was discovered to have significant levels of vitamins A, B-complex,
and C in addition to being abundant in proteins and carbohydrates [27]. The shell of the crab from the
Merauke mangrove contained basic bioceramic materials such as 19.78% carbon (C), 24.53% oxide (0),
4.81% magnesium oxide (Mg0), 3.98% phosphorus pentaoxide (P,05), and 71.42% calcium oxide (CaO).
There was 6.27% carbon, 28.96% oxide, 5.78% MgO, 5.65% P,0;, and 82.3% CaO during the calcination
phase at 1,000°C [28]. It was observed that the amount of carbon had reduced after calcination. About 53
compounds were identified from steamed mangrove crab meat by the GC-GC-Olfactometry method, and
among them, 31 compounds were documented. The 5 important compounds were 2,3-butanedione (1), 2,5-
dimethyl pyrazine (2), 3-methyl butanal (3), 2-acetyl-1-pyrroline (4), and 2-acetyl thiazole (5) (Figure 3)
[29].

Crab shell was found to contain chitin (6), chitosan (7), and submicron-sized chitosan particles, and the
amount was calculated on a dry weight basis (Figure 3) [30-32]. Because of their cationic composition,
chitin and chitosan have shown potent antibacterial effects [33] and have useful biomedical applications in
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Table 1. Reported ethnopharmacological uses of Scylla serrata.

S.L. Part(s) Preparation(s) Ethnomedicinal uses Route of Locale/Region Source type Plausible Proposed Reference
No. used administration bioactive mechanistic
class rationale
1. Fleshy Cook with telakucha Pulmonary tuberculosis Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue (Cephalandra indica) leaf Bengal, India tribals reported
juice.
2. Fleshy Cook with the juice of Rheumatism of the elbow joint Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue tomato (Solanum Bengal, India tribals reported
esculentum).
3. Fleshy Boil for 15 minutes with  Urticaria and skin burns Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice gulancha (Tinospora Bengal, India tribals reported
cordifolia) stem bark
juice.
4.  Fleshy Boil for 15 minutes with  Dropsy and body swelling Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice punarnava (Boerhavia Bengal, India tribals reported
diffusa) stem bark juice.
5. Fleshy Boil for 15 minutes with  Stomatitis and abdominal pain  Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice ash sheora (Arista Bengal, India tribals reported
indica) root bark in the
ratio of 3:1.
6. Carapace Combine with kurchi Dropsy External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
ash (Hollerhena application Bengal, India tribals reported
antidysenterica) stem
bark dust and apply with
cow ghee.
7. Driedand Combine with kurchi Boils External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
powdered  (Hollerhena application Bengal, India tribals reported
leg antidysenterica) stem
bark dust.
8. Ashes of Combine with lajjabati Haemorrhoids pain, burns, and External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
legs and (Mimosa pudica) and bleeding application Bengal, India tribals reported
carapace prepare like a paste.
9. Fleshy Combined with the root  Dropsy External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue of alkushi (Mucuna application Bengal, India tribals reported
pruriens).
10. Paste of Combine with leaves of  Bone fracture External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
the burned alkushi (Mucuna application Bengal, India tribals reported
crab pruriens).
11. Fleshy Combined with the halud Chronic bronchitis and asthma Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice (Lindenbergia indica). Bengal, India tribals reported
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Table 1. Reported ethnopharmacological uses of Scylla serrata. (continued)

S.L. Part(s) Preparation(s) Ethnomedicinal uses Route of Locale/Region Source type Plausible Proposed Reference
No. used administration bioactive mechanistic
class rationale
12. Ashes of Combined with the stem Haemorrhage and Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
legs and bark juice of am haemoptysis Bengal, India tribals reported
carapace (Mangifera indica).
13. Fleshy Combine with an equal Insomnia Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice quantity of leaf juice of Bengal, India tribals reported
susni shak (Marsilea
minuta) and boil for 15
minutes.
14. Entire body Combine with unripe Skin burns External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
content kala (Musa paradisiaca) application Bengal, India tribals reported
and boil.
15. Fleshy Cook with kulekhara Rickets Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue (Hygrophila spinosa) Bengal, India tribals reported
leaves.
16. Entire body Combine with karabi Ophthalmia and copious External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
content (Nerium indicum) leaf lachrymation application Bengal, India tribals reported
juice and boil for 15
minutes.
17. Fat Combine with the seed Measles External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
powder of nata application Bengal, India tribals reported
(Caesalpinia
bonducella).
18. Fleshy Combine with piyara Ulcer and wound External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
tissue juice (Psidium guajava) leaf application Bengal, India tribals reported
juice and prepare a
paste.
19. Entire crab Boil the carb with young Epilepsy and chorea Oral Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
shoots or leaves of Bengal, India tribals reported
piyara (Psidium
guajava).
20. Entire body Combine with the leaf Convulsion External Sundarban, West Ethnomedicinal survey among Not Not reported  [13]
content paste of piyara (Psidium application Bengal, India tribals reported
guajava) and prepare a
paste.
21. Entire body Not reported Old age, diabetes, and skin Not reported Mizoram & Arunachal Primary fieldwork (empirical Not Not reported  [14]
content diseases Pradesh learning with traditional reported

knowledge holders), and
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Table 1. Reported ethnopharmacological uses of Scylla serrata. (continued)

S.L. Part(s) Preparation(s) Ethnomedicinal uses Route of Locale/Region Source type Plausible Proposed Reference
No. used administration bioactive mechanistic
class rationale
secondary data were gathered
through available literature
and online sources
22. Entire crab Cook or roast Abdominal obesity in children  Oral Rural Bangladesh— Direct interviews and Not Not reported  [15]
specifically floodplain observations reported
freshwater (Maimals)
and coastal (Jaladas)
communities
23. Flesh soup Mix with lime and green  Manage hookworm Oral Rural Bangladesh— Direct interviews and Not Not reported  [15]
pineapple. specifically floodplain observations reported
freshwater (Maimals)
and coastal (Jaladas)
communities
24. Crab bone Paste Odeoma Not reported Rural Bangladesh— Direct interviews and Not Not reported  [15]
powder specifically floodplain observations reported
freshwater (Maimals)
and coastal (Jaladas)
communities
25. Entire crab Flesh soup Dysentery, muscle aches, Not reported Rural Bangladesh— Direct interviews and Not Not reported  [15]
aphrodisiac, enhancing specifically floodplain observations reported
eyesight, children’s urinary freshwater (Maimals)
incontinence at night, and and coastal (Jaladas)
slight arthritis communities
26. Fleshand Ayurveda preparations Constipation, rakta pitta, Not reported Not reported Not reported Not Not reported  [16]
bone (Karkataka bhasma- headache, tuberculosis, reported
bone powder). chronic cough, anemia, sexual
debility, obstructed micturition,
general debility, and
neurological disorders
27. Bone “Arg-e-Sartan” and Chronic cough and Not reported Not reported Not reported Not Not reported  [16]
“Safuf-e-Sartan” (Unani  tuberculosis reported
medicine).
28. Ash Not reported Biliousness, debility, Not reported Not reported Not reported Not Not reported  [16]
haemoptysis, renal calculi, reported
dysuria, and breast cancer
29. Ash Mix with ass milk Scorpion and wasp stings Not reported Not reported Not reported Not Not reported  [16]
reported
30. Ash Mix with honey Dog bite wounds, vitiligo, piles, Not reported Not reported Not reported Not Not reported  [16]
and inflammation reported
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Table 1. Reported ethnopharmacological uses of Scylla serrata. (continued)

S.L. Part(s) Preparation(s) Ethnomedicinal uses Route of Locale/Region Source type Plausible Proposed Reference
No. used administration bioactive mechanistic
class rationale
31. Ash Prepare an aqueous Sore throat and diphtheria Not reported Not reported Not reported Not Not reported  [16]
solution reported
32. Entirecrab Soup Reduce the symptoms of Oral Not reported Not reported Not Not reported  [17]
dengue fever reported
33. Crabmeat  Nutritious soup Not reported Not reported Not reported Not reported Not Not reported  [18]
reported

tissue engineering, orthopedic and periodontal applications, drug delivery systems, and wound healing [34]. Also, chitin and chitosan compounds could be further
used as derivatives for the production of glucosamine hydrochloride (8) (Figure 3) [35], which has anti-inflammatory, antioxidant, antiaging, cardioprotective,
chondroprotective, hepatoprotective, and cytoprotective properties [36].

The polyunsaturated fatty acids present in the chelate leg (4.82%) and ovary (8.07%) of the mud crab were linolelaidic acid (9), linolenic acid (10),
eicosadienoic acid (11), arachidonic acid (12), and eicosapentaenoic acid (13) (Figure 4).

Palmitoleic acid (14), heptadecanoic acid (15), and arachidic acid (16) (Figure 4) were also found in the chelate leg (4%) and ovary (7%) as monounsaturated
fatty acids [37]. The lipid content of wild Scylla serrata was 0.65 + 0.1%, and it was slightly greater than cage fattened crab (0.56 *+ 1%). Polyunsaturated fatty acids
(39-43%) were the most common fatty acids in Scylla serrata, with oleic acid (17) being the most abundant (16-21%). At the stocking and harvest stages of the

fattening process, the contents of oleic acid, gondoic acid (18), docosatetraenoic acid (19), and docosahexaenoic acid (20) varied greatly between crabs (Figure 5)
[38].

Pharmacological activities
Antioxidant activity

Reactive oxygen species like superoxide anion (0,7), perhydroxy radical (HOO"), hydrogen peroxide (H,0,), hydroxyl radical (*OH), alkoxy radical (RO"), and
peroxy radicals (ROO°) can cause oxidative stress in cells. All organisms have either enzymatic or non-enzymatic antioxidant defensive systems for protecting the
cells from various injuries [39]. Compared to terrestrial organisms, marine organisms are very sensitive to oxidative stress due to climate change in the sea, and
the stress could be heat or ultraviolet radiation and this stress leads to the production of metabolites for their defense mechanism [40].

The antioxidant potential of Scylla serrata by DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS [2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)] assay
methods has been determined and was found as 35% and 41% for soluble chitosan, 19% and 33% for haemolymph, and 49% and 61% for muscle extract,
respectively. The muscle extract exhibited the highest activity [41]. Using molecular modeling and docking techniques, a recent study revealed the molecular basis
of the interactions between SOD (superoxide dismutase) inhibitors and extracellular-SOD in the Scylla serrata. According to the GOLD findings, Pro72, Asp102, and
Thr103 are commonly the sites where SOD inhibitors and Ec-SOD of Scylla serrata interact [42]. In Scylla serrata, SOD is an important antioxidant enzyme that
promotes innate immunity and guards against oxidative stress. The SOD gene’s crucial function in stress protection and evolutionary adaptation was established
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Figure 2. Study selections for review.

Table 2. Biochemical constituents from crab Scylla serrata F.

Study Protein Lipid Carbohydrates Reference
location/area
Coringa & =31.98% - - [19]
mangroves
? =31.97%
Pulicat Lake, Haemolymph = 22.5%, Haemolymph = 0.10%, thoracic Haemolymph = 1.8%, [20]
Chennai thoracic muscle = 3.25%, claw muscle = 0.20%, claw thoracic muscle = 2.7%, claw
muscle = 14.5% and leg muscle = 0.25% and leg muscle = 3% and leg
muscle = 5.0% muscle = 0.20% muscle = 2.2%
Philippines 5 =12.10% - - [21]
Intermediate sex = 13.0%
? =17.38%
Andhra Pradesh 22.14 + 1.25% - - [22]
Gujarat and 47.7 £21.74% 4.03 +2.83% 11.72 £ 2.35% [23]
Maharashtra
Sundarban 5 =18.78 £ 0.22% 8 =175+ 0.42% - [24]
mangrove,
Bangladesh Q =24.54 £1.32% Q2 =2.62+0.12%
Vellar estuarine  10.97% - - [25]
Kovalam 5 =18.26% - - [26]
? =14.02%

by its isolation and sequencing [43]. In a study, using Scylla serrata shell flour, the average output of
astaxanthin produced with varying acetone concentrations was 3.29 g. The antioxidant activity at the
optimal acetone concentration of 65% had the ICs, value of 805.837 ug/mL [44]. Scylla serrata extract had
an ICsy value of 2.25 ppm, indicating very significant antioxidant activity. This finding suggests that 50% of
DPPH radicals can be inhibited by a small amount of the extract [45]. A study revealed that soil and water
characteristics like temperature, salinity, and mineral load had a significant impact on Scylla serrata’s
oxidative stress and antioxidant enzyme activity. The highest antioxidant enzyme activity was found in the

hepatopancreas, which rose in dry seasons and had a positive correlation with physicochemical stresses
[46].
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Figure 3. Structures of compounds 2,3-butanedione (1), 2,5-dimethyl pyrazine (2), 3-methyl butanal (3), 2-acetyl-1-
pyrroline (4), 2-acetyl thiazole (5), chitin (6), chitosan (7), and glucosamine hydrochloride (8). Drawn using ChemDraw
Professional 19.0.
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Figure 4. Structures of compounds linolelaidic acid (9), linolenic acid (10), eicosadienoic acid (11), arachidonic acid
(12), eicosapentaenoic acid (13), palmitoleic acid (14), heptadecanoic acid (15), and arachidic acid (16). Drawn using
ChemDraw Professional 19.0.

With an ICs, of 65.25 ppm, Scylla serrata ethanol extracts demonstrated dose-dependent antioxidant
activity in the DPPH experiment, suggesting high antioxidant potential [47]. Allantoin, CAT, and GR were
important regulators of oxidative stress, and allantoin plays a part in Scylla serrata’s seasonal antioxidant
homeostasis [48]. Crab-derived antioxidants have shown potential activity in various in vitro models. In the
future, oxidative stress-related diseases like cardiovascular, neurodegenerative, and metabolic disorders
may be treated with the isolated compounds from the crab.
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Figure 5. Structures of compounds oleic acid (17), gondoic acid (18), docosatetraenoic acid (19), docosahexaenoic acid
(20). Drawn using ChemDraw Professional 19.0.

Anticancer activity

Many bioactive compounds from different marine sources have been found to inhibit the proliferation of
several cancer cells. The mud crab soup Scylla serrata has shown antiproliferative and anticancer
properties on the Jurkat leukemic T-cell line by MTT colorimetric technique with an inhibitory
concentration of 35% (v/v) in a dose and time-dependent manner compared to the standard drug cisplatin
[49]. Strong antibacterial activity and the formation of homogeneous spherical chitosan/silver
nanocomposites were demonstrated by the chitosan derived from Scylla serrata shells, which also
demonstrated anticancer potential against the MCF-7 cell line [50]. High molecular weight (HMW) chitosan
and low molecular weight (LMW) chitosan have been found effective against breast cancer (MCF-7),
cervical cancer (HeLa), and osteosarcoma (Saos-2) cell lines at ICs, values of 1.68, 1.0, 1.7 mg/mL for HMW
and 1.76, 1.0, and 1.63 mg/mL for LMW chitosan, respectively [51]. Haemocyanin (HC) (95 kDa), a copper-
containing respiratory protein, was isolated from the haemolymph of the mud crab Scylla serrata. The 1Cs,
of HC was found at 80 pg/mL against lung cancer (A549) cell lines [52].

Lectins are a group of glycoproteins of non-immune origin, specific to carbohydrates, and have at least
two carbohydrate-binding sites. They are found in plants, animals, and microorganisms. Lectins’
precipitating and agglutinating properties are similar to antibodies, but like antibodies, they do not
synthesize immunoglobulins. Due to their specificity to a certain type of carbohydrate, they can be used as a
target in the drug delivery system and as a cancer biomarker for recognizing malignant tumor cells for the
diagnosis and prognosis of cancer [53, 54]. Scylliin-2 (calcium-dependent monomeric lectin; 75 kDa) from
the haemolymph of mud crabs had high sensitivity towards polyvalent Tn/T containing glycoproteins, a
type of antigen present on the surface of the tumor cells. The mitogenic property of isolated Scylliin-2 was
tested against BALB/c splenocytes, and 10 pg/mL of Scylliin-2 showed significant activity against BALB/c
splenocytes. The IC;s, value of Scylliin-2 on HepG2 was 80 pg/mL [55]. Chitin was evaluated for cytotoxicity
at doses of 1, 25, 50, 75, and 100 pg/mL. It has shown cytotoxicity with an ICs, of 64.39 + 1.315 ug/mL
against HepG2 cells [56].

Antidyslipidemic agent

In comparison to pravastatin (ICsy = 6.95 * 0.189 pg/mL; 92.82% inhibition), chitin derived from mangrove
crab shells demonstrated modest HMG CoA reductase inhibition (ICsy = 36.65 + 0.082 pg/mL; 68.73%
inhibition at 100 ug/mL). Enzyme inhibition was indicated by the decrease in mevalonate synthesis. Strong
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binding affinities (-3.6 to -5.8 kcal/mol) to important targets of lipid metabolism were found by in silico
research. The blood-brain barrier permeability and non-toxicity were verified by ADMET analysis. Stable
binding to HMG CoA reductase was demonstrated using molecular dynamics simulations [56].

Anti-anaemic activity

In a three-week in vivo study, oral administration of Scylla serrata extract (7.0 mg protein/kg and 52 mg
protein/kg) has shown an antianemic effect in Wistar rats through alleviation of RBC, Hb, haematocrit
(HCT), and mean corpuscular haemoglobin (MCH) levels [57].

Antimicrobial activity

Crabs and other aquatic organisms have the property to release antimicrobial peptides, as part of their
innate immune system, since they are exposed to various bacterial strains and live in numerous
contaminated environments. These peptides are released not only from the crab haemolymph but also from
the exoskeleton. Recently, many researchers have exclusively studied and reported the antibacterial
properties of the mud crab Scylla serrata. Six crab species’ haemolymph extracts exhibited antibacterial
efficacy against ten bacterial strains (n = 3). The most significant zone of inhibition (ZOI) was demonstrated
by Scylla tranquebarica (10 mm, V. cholerae), Scylla serrata (6-6.5 mm, maximum against L. delbrueckii
subsp. bulgaricus), and Macrophthalmus depressus (5 mm) [58]. An antibacterial protein, SSAP (Scylla
serrata antimicrobial protein; 11 kDa), from granular hemocytes, was isolated, characterized, and evaluated
against gram-negative and gram-positive bacterial strains. The inhibitory concentration (MIC) of SSAP was
in the order P. aeruginosa (12.5-25 pg/mL), E. coli (25-50 pg/mL), S. pyogenes (25-50 pg/mL), and S.
aureus (50-100 pg/mL) [59].

The natural polysaccharide chitin, which was extracted from the carapace, chelate legs, and walking
legs of crabs, had antibacterial action against S. aureus (8.4-10.4 mm), S. epidermidis (7.9-9.7 mm), B.
subtilis (7.5-9.1 mm), P. aeruginosa (5.6-7.2 mm), and P. mirabilis (5.3-6.8 mm). Disk diffusion was used to
measure activity (4.5 mm discs, nutritional broth, 1 x 108 CFU/mL, 37°C, 17 h, n = 3), with DMSO and
penicillin serving as the negative and positive controls, respectively. Millimeters were used to measure the
zones of inhibition [60]. After being extracted from Scylla serrata haemolymph (3-GBP: 100 kDa), 3-GBP
and HC were structurally confirmed using FTIR, XRD, CD, and HPLC. At 50-100 pg/mL, Scylla serrata beta-
glucan binding protein (Ss-f-GBP) demonstrated dose-dependent antibiofilm effects and
immunomodulatory action (yeast agglutination, phagocytosis, PO enhancement). When tested against both
gram-positive (E. faecalis, S. aureus) and gram-negative (E. coli, P. aeruginosa) bacteria, its antibacterial
activity revealed MICs < 60 pg/mL. At 100 pg/mL, HC also produced zones of inhibition against V. harveyi
(17 mm), V. alginolyticus (16.5 mm), V. vulnificus (16 mm), and V. parahaemolyticus (14.5 mm),
demonstrating bacteriostatic actions. Although in vivo and clinical validation are still needed, our results
demonstrate the therapeutic potential of Scylla serrata haemolymph proteins [61].

Scygonadin (10.8 kDa) is an anionic antimicrobial peptide isolated and purified from the seminal
plasma of Scylla serrata, which has shown potent activity against Micrococcus luteus at 1Cqy of 0.125 mg/mL
[62]. Two antimicrobial peptides, Sc-ALF (Scylla-anti-lipopolysaccharide) and Sc-crustin (Scylla crustin),
from the haemocytes of the mud crab with molecular weights of 11.17 kDa and 10.24 kDa, respectively
have been reported for the first time [63]. Haemolymph was extracted from the dactylus area of the
walking legs of Scylla serrata, allowed to clot, centrifuged (450 g, 10 min, 4°C), and the serum that resulted
was used right away. Under controlled conditions, the MTT colorimetric test was used to measure the
antibacterial activity against crustacean pathogens (V. harveyi, V. vulnificus, V. alginolyticus, V.
parahaemolyticus, and V. anguillarum) and bacteria obtained from crabs (Bacillus sp., B. flexus, E. coli, and P.
aeruginosa). Crab serum (1.224 mg protein) has shown potent antibacterial properties against Bacillus sp.
N1, B. flexus N3, E. coli, and some of the pathogenic strains of crabs like V. harveyi, V. alginolyticus, and V.
vulnificus, and found that a 14 kDa protein in the serum was responsible for the activity [64].
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Chitosan derived from the shell of Scylla serrata showed significant antibacterial action against both
gram-positive and gram-negative bacteria, such as Bacillus, Pseudomonas, E. coli, and Staphylococcus. Along
with advantageous structural and physicochemical traits, the isolated chitosan demonstrated robust
antibacterial qualities, especially against E. coli, indicating its possible uses in microbiology and medicinal
science [65]. Antibacterial haemocyanin (AB-Hcy) from the serum of the mud crab Scylla serrata was
characterized, and AB-Hcy (15 pg/mL) has shown bacteriolytic properties against Bacillus sp. N1, B. flexus
N3, E. coli, P. aeruginosa, V. harveyi, V. parahaemolyticus, and V. vulnificus. The highest activity has been
shown against V. harveyi (0.248 units-min™!-mg protein) and E. coli (0.202 units-min"'-mg protein). The
growth of crustacean pathogenic bacteria was also significantly inhibited by AB-Hcy [66]. Some of the
reported antimicrobial compounds from mud crab Scylla serrata are tabulated (Table 3).

Table 3. Antimicrobial compounds from Scylla serrata F.

Parts used Name of antimicrobial compound Molecular weight Reference
(kDa)

Haemolymph extract - - (58]

Granular Scylla serrata antimicrobial protein (SSAP) 11 [59]

haemocytes

Shell Chitin - [60]

Haemolymph Haemocyanin (HC) [61]

Haemolymph Scylla serrata beta-glucan binding protein (Ss-B-GBP) 100

Seminal plasma Scygonadin 10.8 [62]

Hemocytes Sc-ALF (Scylla-anti-lipopolysaccharide) and Scylla crustin (Sc- 11.17 & 10.24 [63]
crustin)

Serum - 14 [64]

Shell Chitosan - [65]

Serum Antibacterial haemocyanin (AB-Hcy) - [66]

Haemolymph Ss-arasin 7 [67]

Gill MC-crustin 10.164 [68]

Although these compounds have shown antibacterial activity in vitro, indicating the possibility of
further investigation as therapeutic agents, their safety and efficacy in vivo have not been investigated, and
translational applications should be handled carefully with additional preclinical validation.

Neuroprotective activity of Scylla serrata edible crab Rasayana

Traditional medicine has long utilized Karkataka Taila (KT), a classic Ayurvedic Rasayana made from Scylla
serrata for neurological health and regeneration. It has long been thought to promote nervous system
function and increase vitality. According to current experimental research, KT may have neuroprotective
and anti-Parkinson’s benefits. In vitro experiments with human neuroblastoma (SH-SY5Y) cells showed
that KT decreased oxidative stress (ROS and SOD) and neuroinflammatory markers (IL-6, IL-13, TNF-a, and
nitrite) while raising dopamine levels. Studies conducted in vivo on male Wistar rats showed protective
effects on behavioral performance as well as improvements in oxidative stress, neuroinflammation, and
dopamine levels [69]. However, it is too early to determine whether these findings are relevant to humans.
Dosimetry issues and the formulation’s standardization caused by variations in the marine and herbal
components present major obstacles to clinical translation. For KT to be safe, effective, and reproducible in
possible therapeutic applications, strict pharmacological validation and consistent preparation procedures
are required. The key pharmacological activities of Scylla serrata based on published scientific evidence are
illustrated in Figure 6.

Toxicology

The lack of adequate toxicity studies on Scylla serrata has hindered its advancement toward medicinal
application and clinical trials by failing to demonstrate its safety and effectiveness. A thorough toxicity
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Figure 6. Mechanism map.

evaluation is lacking in the majority of investigations, despite the fact that a number of pharmacological
activities, including antioxidant, anti-anemic, and antibacterial properties, have been documented. While an
acute oral toxicity study in Swiss albino mice at 2,000 mg/kg revealed no negative effects, a Rasayana
preparation made from the crab (KT) demonstrated cytotoxicity toward human neuroblastoma (SH-SY5Y)
cells at high dosages in an in vitro MTT assay [69, 70]. Further safety concerns have been raised by reports
of environmental pollution of Scylla serrata habitats, with higher amounts of copper, chromium, and
cadmium found in related sediments [71]. In carefully planned clinical trials, pharmacokinetic and
pharmacodynamic profiles are also still mostly unknown. Furthermore, reproducibility and study
comparison are jeopardized by the absence of standardized extraction and formulation preparation
techniques. Therefore, before Scylla serrata-derived products can be evaluated for therapeutic uses,
regulatory evaluation based on standardized production, verified toxicity testing, and quality control is
necessary.

Allergenicity and contamination

Concerns about food safety and health have been raised by reports that Scylla serrata can bioaccumulate
heavy metals, including lead, mercury, and cadmium, from contaminated surroundings as well as
microplastics, primarily polypropylene (PP) and high-density polyethylene (HDPE) [72]. Furthermore, the
main causes of allergic reactions linked to eating crabs are the 36 kDa heat-stable protein tropomyosin and
the 41 kDa heat-labile protein arginine kinase, both of which can cause IgE-mediated hypersensitivity in
vulnerable people [73, 74]. Before Scylla serrata-derived products are produced for food or nutraceutical
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uses, regulatory evaluation is necessary to ensure safety, quality, and compliance. These findings further
highlight the significance of standardized preparation procedures to limit impurities and allergen content.

Limitations and future directions

Edible crustaceans such as shrimps, crabs, lobsters, and prawns are globally important both nutritionally
and economically. Shrimps dominate global aquaculture and trade, contributing about 45% of Indonesia’s
total fishery exports and nearly 80% of cultivated shrimp worldwide, mainly represented by Penaeus
monodon and Litopenaeus vannamei. Crabs account for approximately 20% of the marine crustacean
species captured and cultured globally, with Portunus pelagicus comprising nearly one-fifth of this
production. Lobsters, particularly Panulirus versicolor, Homarus gammarus, and Homarus americanus, are
among the most valuable crustaceans due to their higher market price compared with other animal protein
sources. Freshwater prawns of the genus Macrobrachium (e.g., M. rosenbergii, M. nipponense, and M.
malcolmsonii) represent the primary cultivated freshwater crustaceans.

Compared with these widely consumed crustaceans, smaller crustaceans such as krill, copepods, and
branchiopods play a crucial ecological role by linking phytoplankton to higher trophic levels and are
increasingly exploited for aquaculture feed and pharmaceutical applications. However, although extensive
data exist on the production, nutritional value, and bioactive components of shrimp, crabs, and lobsters,
mechanistic evidence explaining their pharmacological actions and robust clinical validation remains
limited across crustacean groups [75].

In this context, the mud crab Scylla serrata has considerable potential for further exploration,
particularly for the isolation and characterization of lead compounds using bioactivity-guided fractionation.
Although several pharmacological activities have been reported, most findings are based on preliminary in
vitro or in vivo studies, and the underlying molecular mechanisms of action remain largely unexplored.
Moreover, systematic toxicity evaluation of extracts and isolated compounds in appropriate in vitro and in
vivo models is necessary prior to clinical investigation and commercialization. The existing data are
therefore insufficient to conclusively support the therapeutic effectiveness of Scylla serrata as a drug
source. Additionally, only a limited number of qualitative and quantitative studies have characterized its
chemical constituents. Consequently, comprehensive biochemical profiling, mechanistic studies, and well-
designed pre-clinical investigations are essential to establish the therapeutic relevance of mud crab-derived
compounds. There is a need for an extensive mechanistic investigation into pharmacological activities that
have the ability to investigate the precise mechanism of these extracts or pure chemicals in the treatment of
many ailments indicated in traditional knowledge. Prerequisites for clinical research and
commercialization include toxicity assessment of the extract and isolated chemicals in various in vitro and
in vivo models. Research on the chemical constituents, both qualitative and quantitative, is currently
lacking. Therefore, the most crucial recommendations for examining the crab’s therapeutic efficacy are
more biochemical analysis and pre-clinical research.

Conclusion

Based on traditional use and early scientific data, Scylla serrata has a rich biochemical composition that
includes proteins, amino acids, and polyunsaturated fatty acids. This composition supports documented
antibacterial, antioxidant, neuroprotective, anticancer, and antidyslipidemic effects. The preponderance of
in vitro and preclinical data, the lack of molecular knowledge, and the lack of clinical safety and efficacy
validation, however, continue to limit its translational potential. Major challenges include inadequate
standardization of preparations, insufficient toxicological and pharmacokinetic data, and variability arising
from environmental contamination and allergenicity. Prior to conducting clinical feasibility studies, future
research should follow a structured translational framework that includes bioassay-guided fractionation —
target identification — thorough pharmacokinetic and toxicological evaluation — validation in pertinent in
vivo disease models — the creation of standardized extracts. To transform Scylla serrata from an
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ethnomedicinal resource into a scientifically proven marine-derived therapeutic candidate, these issues
must be resolved.

Abbreviations

AB-Hcy: antibacterial haemocyanin

HC: haemocyanin

HMW: high molecular weight

KT: Karkataka Taila

LMW: low molecular weight

Sc-ALF: Scylla-anti-lipopolysaccharide
Sc-crustin: Scylla crustin

SOD: superoxide dismutase

SSAP: Scylla serrata antimicrobial protein

Ss-B-GBP: Scylla serrata beta-glucan binding protein

Declarations
Acknowledgments

The authors gratefully acknowledge JSS College of Pharmacy, JSS Academy of Higher Education and
Research, Ooty, The Nilgiris, Tamil Nadu, India, for providing research facilities, institutional support, and
academic resources that facilitated the completion of this work.

Author contributions

DN: Conceptualization, Data curation, Formal analysis, Methodology, Resources, Visualization, Writing—
original draft, Writing—review & editing, Funding acquisition. RS and BD: Supervision, Writing—review &
editing. All authors have read and agreed to the published version of the manuscript.

Conflicts of interest

The authors declare that there are no conflicts of interest.

Ethical approval
Not applicable.

Consent to participate

Not applicable.

Consent to publication

Not applicable.

Availability of data and materials

Not applicable.

Funding

The financial assistance is provided by the JSS Academy of Higher Education and Research, Mysuru,
Karnataka, India (REG/DIR(R)/JSSURF/29(1)/2010-11-05/12/201) with funding received by Deepika N.P.
The funders had no role in study design, data collection and analysis, decision to publish, or preparation of
the manuscript.

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 15



Copyright
© The Author(s) 2026.

Publisher’s note

Open Exploration maintains a neutral stance on jurisdictional claims in published institutional affiliations

and maps. All opinions expressed in this article are the personal views of the author(s) and do not
represent the stance of the editorial team or the publisher.

References

1.

10.

11.

12.

13.

14.

Ahmad M, Tahir M, Hong Z, Zia MA, Rafeeq H, Ahmad MS, et al. Plant and marine-derived natural
products: sustainable pathways for future drug discovery and therapeutic development. Front
Pharmacol. 2025;15:1497668. [DOI] [PubMed] [PMC]

Khan I, Akmal KF, Chong WS, Venmathi Maran BA, Shah MD. Marine biotechnology: a frontier for the
discovery of nutraceuticals, energy, and its role in meeting twenty-first century food demands. In:
Marine biotechnology: applications in food, drugs and energy. Singapore: Springer Nature Singapore;
2023. pp. 1-22.

Lall N, editor. Aquatic plants: pharmaceutical and cosmetic applications. Boca Raton: CRC Press; 2020.
Rigogliuso S, Campora S, Notarbartolo M, Ghersi G. Recovery of Bioactive Compounds from Marine
Organisms: Focus on the Future Perspectives for Pharmacological, Biomedical and Regenerative
Medicine Applications of Marine Collagen. Molecules. 2023;28:1152. [DOI] [PubMed] [PMC]

Siddiqui AJ], Adnan M, Saxena ], Alam M], Abdelgadir A, Badraoui R, et al. Therapeutic Potential of
Plant- and Marine-Derived Bioactive Compounds in Prostate Cancer: Mechanistic Insights and
Translational Applications. Pharmaceuticals (Basel). 2025;18:286. [DOI] [PubMed] [PMC]

Fleming LE, Landrigan PJ, Ashford OS, Whitman EM, Swift A, Gerwick WH, et al. Enhancing Human
Health and Wellbeing through Sustainably and Equitably Unlocking a Healthy Ocean's Potential. Ann
Glob Health. 2024;90:41. [DOI] [PubMed] [PMC]

Deepika NP, Rahman MH, Chipurupalli S, Shilpa TN, Duraiswamy B. The Emerging Role of Marine
Natural Products for the Treatment of Parkinson's Disease. CNS Neurol Disord Drug Targets. 2023;22:
801-16. [DOI] [PubMed]

Suleria HA, Osborne S, Masci P, Gobe G. Marine-Based Nutraceuticals: An Innovative Trend in the Food
and Supplement Industries. Mar Drugs. 2015;13:6336-51. [DOI] [PubMed] [PMC(]

Senadheera TR, Hossain A, Shahidi F. Marine bioactives and their application in the food industry: a
review. Appl Sci. 2023;13:12088. [DOI]

Susiana S, Rochmady R, Kurniawan D, Lestari F, Nurwisti I. Biological aspects of mangrove crab (Scylla
serrata) at the Beladen Estuary, Dompak, Tanjungpinang, Riau Islands. BIOTROPIA. 2024;31:54-62.
[DOI]

Pati SG, Paital B, Panda F, Jena S, Sahoo DK. Impacts of habitat quality on the physiology, ecology, and
economical value of mud crab Scylla sp.: a comprehensive review. Water. 2023;15:2029. [DOI]

Paul B, Faruque MH, Mandal RN, Ahsan DA. Nutritional susceptibility to morphological, chemical and
microbial variability: an investigation on mud crab, Scylla serrata in Bangladesh. Int ] Fish Aquat Stud.
2015;2:313-9.

Majumder SC, Dey A. Studies on some ethnomedicinal crustaceans, fishes, reptiles, birds, and
mammals in relation to their usage as drugs among the tribals of Sundarban, West Bengal, India.
Zoological Survey of India; 2007.

Chinlampianga M, Singh RK, Shukla AC. Ethnozoological diversity of Northeast India: empirical
learning with traditional knowledge holders of Mizoram and Arunachal Pradesh. Indian ] Tradit
Knowl. 2013;12:18-30.

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 16


https://dx.doi.org/10.3389/fphar.2024.1497668
http://www.ncbi.nlm.nih.gov/pubmed/39834812
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11743463
https://dx.doi.org/10.3390/molecules28031152
http://www.ncbi.nlm.nih.gov/pubmed/36770818
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9920902
https://dx.doi.org/10.3390/ph18030286
http://www.ncbi.nlm.nih.gov/pubmed/40143065
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11946378
https://dx.doi.org/10.5334/aogh.4471
http://www.ncbi.nlm.nih.gov/pubmed/39005643
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11243763
https://dx.doi.org/10.2174/1871527321666220511205231
http://www.ncbi.nlm.nih.gov/pubmed/35546747
https://dx.doi.org/10.3390/md13106336
http://www.ncbi.nlm.nih.gov/pubmed/26473889
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4626693
https://dx.doi.org/10.3390/app132112088
https://dx.doi.org/10.11598/btb.2024.31.1.2036
https://dx.doi.org/10.3390/w15112029

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Deb AK, Emdad Haque C. ‘Every mother is a mini-doctor’: ethnomedicinal uses of fish, shellfish and
some other aquatic animals in Bangladesh. ] Ethnopharmacol. 2011;134:259-67. [DOI] [PubMed]
Lavekar GS, Mangal AK, Ota S. Inventory of animal products used in Ayurveda, Siddha, and Unani. New
Delhi: Central Council for Research in Ayurveda and Siddha; 2008.

Wan Yusof WR, Badruddin Ahmad F, Swamy M. A brief review on the antioxidants and antimicrobial
peptides revealed in mud crabs from the genus of Scylla. ] Mar Sci. 2017;2017:1850928. [DOI]
Pednekar P, Shrangdher ST, Koli JM, Sharangdher MT, Mulye VB. Development of soup powder using
Scylla serrata and its storage study. ] Exp Zool India. 2020;23:1633-43.

Vijaya Bharathi T, Chakravarty MS, Ganesh P. Biochemical composition of the mud crab Scylla serrata
(Forskal) of Coringa mangroves, Andhra Pradesh, India. Int ] Adv Sci Res. 2018;3:11-5.

Jelin V, Keerthika. Biochemical composition of marine crab Ocypode brevicornis and estuarine crab
Scylla serrata. Int ] Novel Trends Pharm Sci. 2017;7:27-30.

Lilagan CA, Ablan-Lagman MC. Comparison of protein concentration among various organs of the mud
crab Scylla serrata sex phenotypes. 2017.

Parvathi D, Padmavathi P. Proximate composition of mud crabs Scylla serrata and Scylla olivacea from
the Coast of Visakhapatnam, Andhra Pradesh, India. Bull Env Pharmacol Life Sci. 2020;10:22-4.
Somaiya ], Padaya M, Maheta N, Jigneshkumar T. Study of variation in biochemical composition of
muscle tissue of mud crab Scylla serrata collected from Gujarat and Maharashtra State, India. Uttar
Pradesh ] Zool. 2021;42:44-53.

Sarower MG, Bilkis S, Rauf MA, Khanom M, Islam MS. Comparative biochemical composition of natural
and fattened mud crab Scylla serrata. ] Sci Res. 2013;5:545-53. [DOI]

Islam T, Saha D, Bhowmik S, Nordin N, Islam S, Ujjaman Nur AA, et al. Nutritional properties of wild
and fattening mud crab (Scylla serrata) in the south-eastern district of Bangladesh. Heliyon. 2022;8:
€09696. [DOI] [PubMed] [PMC(]

Pa R, Jayaprakash ], Mg R. Total protein content in a marine and a freshwater crab. [JBPAS. 2014;3:
243-7.

Ma H, Chao B, Zhang H, Cui W, Shi S, Chen P, et al. Comparison of the nutritional quality of the hybrid
crab (Scylla serrata ¢ x S. paramamosain & ) and its parental species S. paramamosain and S. serrata.
[Preprint]. 2026 [cited 2026 May 11]. Available from: https://www.researchgate.net/publication/399
948968_Comparison_of_the_nutritional_quality_of_the_hybrid_crab_Scylla_serrata_S_paramamosain_a
nd_its_parental_species_S_paramamosain_and_S_serrata

Haryati E, Dahlan K, Togibasa O, Dahlan K. Protein and minerals analyses of mangrove crab shells
(Scylla serrata) from Merauke as a foundation on bio-ceramic components. ] Phys Conf Ser. 2019;
1204:012031. [DOI]

Yu HZ, Chen SS. Identification of characteristic aroma-active compounds in steamed mangrove crab
(Scylla serrata). Food Res Int. 2010;43:2081-6. [DOI]

Narudin NA, Mahadi AH, Kusrini E, Usman A. Chitin, chitosan, and submicron-sized chitosan particles
prepared from Scylla serrata shells. Mater Int. 2020;2:139-49. [DOI]

Asrahwi MA, Rosman NA, Shahri NN, Santos JH, Kusrini E, Thongratkaew S, et al. Solid-state
mechanochemical synthesis of chitosan from mud crab (Scylla serrata) chitin. Carbohydr Res. 2023;
534:108971. [DOI]

Setiawati A, Tricahya K, Dika Octa Riswanto F, Dwiatmaka Y. Towards a sustainable chitosan-based
composite scaffold derived from Scylla serrata crab chitosan for bone tissue engineering. ] Biomater
Sci Polym Ed. 2024;35:146-63. [DOI] [PubMed]

Khattak S, Wahid F, Liu LP, Jia SR, Chu LQ, Xie YY, et al. Applications of cellulose and chitin/chitosan
derivatives and composites as antibacterial materials: current state and perspectives. Appl Microbiol
Biotechnol. 2019;103:1989-2006. [DOI] [PubMed]

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 17


https://dx.doi.org/10.1016/j.jep.2010.12.001
http://www.ncbi.nlm.nih.gov/pubmed/21185366
https://dx.doi.org/10.1155/2017/1850928
https://dx.doi.org/10.3329/JSR.V5I3.14082
https://dx.doi.org/10.1016/j.heliyon.2022.e09696
http://www.ncbi.nlm.nih.gov/pubmed/35721687
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9198322
https://www.researchgate.net/publication/399948968_Comparison_of_the_nutritional_quality_of_the_hybrid_crab_Scylla_serrata_S_paramamosain_and_its_parental_species_S_paramamosain_and_S_serrata
https://www.researchgate.net/publication/399948968_Comparison_of_the_nutritional_quality_of_the_hybrid_crab_Scylla_serrata_S_paramamosain_and_its_parental_species_S_paramamosain_and_S_serrata
https://www.researchgate.net/publication/399948968_Comparison_of_the_nutritional_quality_of_the_hybrid_crab_Scylla_serrata_S_paramamosain_and_its_parental_species_S_paramamosain_and_S_serrata
https://dx.doi.org/10.1088/1742-6596/1204/1/012031
https://dx.doi.org/10.1016/j.foodres.2010.07.009
https://dx.doi.org/10.33263/Materials22.139149
https://dx.doi.org/10.1016/j.carres.2023.108971
https://dx.doi.org/10.1080/09205063.2023.2271263
http://www.ncbi.nlm.nih.gov/pubmed/37855210
https://dx.doi.org/10.1007/s00253-018-09602-0
http://www.ncbi.nlm.nih.gov/pubmed/30637497

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54.

Singh R, Shitiz K, Singh A. Chitin and chitosan: biopolymers for wound management. Int Wound J.
2017;14:1276-89. [DOI] [PubMed] [PMC]

Fawwaz M. Scylla serrata Forskal as natural source of glucosamine hydrochloride. ] Res Pharm. 2019;
23:2630-44.

Jamialahmadi K. Beneficial applications of glucosamine. In: Molecular nutrition: carbohydrates.
Academic Press; 2019. pp. 319-36.

Rameshkumar G, Ravichandran S, Chandan K, Ajithkumar TT. Comparison of fatty acid profile in the
edible crabs Scylla serrata and Portunus pelagicus. Glob ] Environ Res. 2009;3:42-5.

Anas MU, Edirisinghe EM, Jayasinghe JM. Lipid composition and fatty acid profiles of wild caught and
fattened mud crab, Scylla serrata, in Sri Lanka. Sri Lanka ] Aquat Sci. 2010;14. [DOI]

Hindala MR, Joshi R, Patni V. Reactive Oxygen Species and Oxidative Damage in Halophytes Under Salt
Stress. In: Physiology of Halophytes. Apple Academic Press; 2025. pp. 337-72.

Song C, Sun C, Liu B, Xu P. Oxidative stress in aquatic organisms. Antioxidants. 2023;12:1223. [DOI]
Sujeetha M, Sharmila S, Jayanthi ], Ragunathan M. Antioxidant property of some extracts derived from
the mud crab Scylla serrata. Int ] Phytopharmacol. 2015;6:111-3.

Paital B, Sablok G, Kumar S, Singh SK, Chainy GB. Investigating the conformational structure and
potential site interactions of SOD inhibitors on Ec-SOD in marine mud crab Scylla serrata: a molecular
modeling approach. Interdiscip Sci. 2015;8:312-8. [DOI] [PubMed]

Asthana M, Khan JM, Shanthi C. Phylogenetic Analysis of SOD Gene Isolated from Indian Variety of
Mud Crabs: Scylla serrata and Scylla olivacea. Curr Protein Pept Sci. 2025;26:773-89. [DOI] [PubMed]
Karnila R, Edison, Ramadhani NR. Antioxidant activity of astaxanthin flour extract of mud crab (Scylla
serrata) with different acetone concentrations. IOP Conf Ser: Earth Environ Sci. 2021;695:012047.
[DOI]

Rozirwan, Lestari NI, Winarta Y, Isnaini, Putri WAE, Hendri M, et al. Screening and Profiling of
Antioxidant Activity in Mud Crab (Scylla Serrata) from Banyuasin Waters. ILMU KELAUT: Indones ]
Mar Sci. 2025;30:438-52. [DOI]

Paital B, Chainy GB. Seasonal variability of antioxidant biomarkers in mud crabs (Scylla serrata).
Ecotoxicol Environ Saf. 2013;87:33-41. [DOI]

Sogen SG, Nawastuti D, Batafor YM]. Antioxidant activity of mud crabs (Scylla serrata) in the Kawaliwu
waters of Sinar Hading Village, Lewolema District. Glob Educ J. 2025;3:297-302. [DOI]

Pati SG, Paital B, Sahoo DK. Allantoin and tissue specific redox regulation in mud crab Scylla serrata
under varied natural water physico-chemical parameters. Water. 2024;16:480. [DOI]

Mohamed M, Mohd Sani NI, Ismail A, Mokhtar NF. Cytotoxicity and anti-cancer effect of mangrove
crab (Scylla serrata) soup on human leukemic Jurkat cells. Eur | Pharm Med Res. 2017;4:192-5.
Narayanasamy K, Reshma BP, Ragunathan R. Biogenic Synthesis Of Chitosan Silver Nanocomposites
Using Mud Crab (Scylla Serrata) And Its Anti-Microbial And Anti-Cancer Studies. ] Adv Zool. 2024;45.
[DOI]

Abedian Z, Moghadamnia AA, Zabihi E, Pourbagher R, Ghasemi M, Nouri HR, et al. Anticancer
properties of chitosan against osteosarcoma, breast cancer, and cervical cancer cell lines. Caspian ]
Intern Med. 2019;10:439-46. [DOI]

Durairaj KR, Saravanan K, Mohan K, Ravichandran S. Purification, characterization and biological
functions of metalloprotein isolated from haemolymph of mud crab Scylla serrata (Forskal, 1775). Int
] Biol Macromol. 2020;164:3901-8. [DOI]

Jeyachandran S, Vibhute P. Lectins: Versatile proteins in plant life with diverse applications in
immunomodulation, antibacterial defense, and disease-fighting. ] Carbohydr Chem. 2024;43:243-88.
[DOI]

Sivaraman K. Structure, Biosynthesis, and Biological Properties of Lectins. In: Lectins. Singapore:
Springer Singapore; 2022. pp. 27-50. [DOI]

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 18


https://dx.doi.org/10.1111/iwj.12797
http://www.ncbi.nlm.nih.gov/pubmed/28799228
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7949833
https://dx.doi.org/10.4038/sljas.v14i0.2201
https://dx.doi.org/10.3390/antiox12061223
https://dx.doi.org/10.1007/s12539-015-0110-2
http://www.ncbi.nlm.nih.gov/pubmed/26286009
https://dx.doi.org/10.2174/0113892037375925250519112911
http://www.ncbi.nlm.nih.gov/pubmed/40491373
https://dx.doi.org/10.1088/1755-1315/695/1/012047
https://dx.doi.org/10.14710/ik.ijms.30.3.438-452
https://dx.doi.org/10.1016/j.ecoenv.2012.10.006
https://dx.doi.org/10.59525/gej.v3i1.793
https://dx.doi.org/10.3390/w16030480
https://dx.doi.org/10.53555/jaz.v45iS2.3833
https://dx.doi.org/10.22088/cjim.10.4.439
https://dx.doi.org/10.1016/j.ijbiomac.2020.08.228
https://dx.doi.org/10.1080/07328303.2024.2410792
https://dx.doi.org/10.1007/978-981-16-7462-4_2

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Pramanik J, Chatterjee U, Mondal G, Campana PT, Chatterjee BP. Tn/T specific agglutinin from
estuarine crab Scylla serrata with potent mitogenic activity on mouse splenocytes and
antiproliferative effect on hepatocellular carcinoma (HepG2) cell. Glycobiol Insights. 2010;2:83-99.
[DOTI]

Fajriaty I, Fidrianny I, Kurniati NF, Fauzi NM, Mustafa SH, Adnyana IK. In vitro and in silico studies of
the potential cytotoxic, antioxidant, and HMG CoA reductase inhibitory effects of chitin from Indonesia
mangrove crab (Scylla serrata) shells. Saudi ] Biol Sci. 2024;31:103964. [DOI] [PubMed] [PMC]

Saberi NS, Bahari M, Abu MN, Mastuki MF. Evaluation of Scylla serrata protein extract on
hematological parameters in male Wistar Rats. ] Eng Appl Sci. 2016;11:2136-40. [DOI]

Veeruraj A, Ravichandran S, Ramesh Kumar G. Antibacterial activity of crab haemolymph on clinical
pathogens. Trends Appl Sci Res. 2008;3:174-81. [DOI]

Yedery RD, Reddy KV. Purification and characterization of antibacterial proteins from granular
hemocytes of Indian mud crab, Scylla serrata. Acta Biochim Pol. 2009;56:71-82. [PubMed]
Varadharajan D, Soundarapandian P. Antibacterial activity of crab shell extracts against human
pathogenic bacteria and usage of new drugs. ] Dev Drugs. 2013;2:1000110. [DOI]

Divya M, Vaseeharan B, Anjugam M, Iswarya A, Karthikeyan S, Velusamy P, et al. Phenoloxidase
activation, antimicrobial, and antibiofilm properties of 3-glucan binding protein from Scylla serrata
crab hemolymph. Int | Biol Macromol. 2018;114:864-73. [DOI]

Huang WS, Wang K], Yang M, Cai J], Li S], Wang GZ. Purification and part characterization of a novel
antibacterial protein Scygonadin, isolated from the seminal plasma of mud crab, Scylla serrata
(Forskal, 1775). ] Exp Mar Biol Ecol. 2006;339:37-42. [DOI]

Afsal VV, Antony SP, Sathyan N, Philip R. Molecular characterization and phylogenetic analysis of two
antimicrobial peptides: anti-lipopolysaccharide factor and crustin from the brown mud crab, Scylla
serrata. Results Immunol. 2011;1:6-10. [DOI]

Meiyalagan V, Arumugam M. Detection and preliminary characterization of antibacterial protein(s) in
the serum of mud crab, Scylla serrata. Invertebr Surviv J. 2015;12:287-95.

Alagiri A, Parthiban ], Ashok A, Velayutham M. Extraction, characterization and antibacterial activity
of chitosan from mud crab Scylla serrata. UTTAR PRADESH ] OF ZOOL. 2025;46:140-54. [DOI]
Velayutham M, Munusamy A. Humoral immune responses of antibacterial hemocyanin (Ab-Hcy) in
mud crab, Scylla serrata. Aquaculture. 2016;464:428-33. [DOI]

Anju A, Smitha CK, Preetha K, Boobal R, Rosamma P. Molecular characterization, recombinant
expression and bioactivity profile of an antimicrobial peptide, Ss-Arasin from the Indian mud crab,
Scylla serrata. Fish Shellfish Immunol. 2019;88:352-8. [DOI]

Neelima S, Anju MV, Anooja VV, Athira PP, Archana K, Musthafa SM, et al. Characterisation of a novel
crustin isoform from mud crab, Scylla serrata (Forsskal, 1775) and its functional analysis in silico. In
Silico Pharmacol. 2023;11:2. [DOI]

Deepika NP, Krishnamurthy PT, Varshini MS, Naik MR, Sajini DV, Kiran AVR, et al.
Ethnopharmacological validation of Karkataka Taila-An edible crab Rasayana in rotenone-induced in
vitro and in vivo models of Parkinson's disease. ] Ethnopharmacol. 2024;335:118691. [DOI] [PubMed]
Deepika NP, Baragur S, Naik MR, Kalakotla S, Muhasina KM, Ghosh P, et al. Preparation of Karkataka
Taila, an edible crab Rasayana, and assessment of its toxicological effects on SH-SY5Y cell line and on
Drosophila melanogaster embryos. Pharmacogn J. 2022;14:423-31. [DOI]

Williams ES, Priya VL, Karim LR. Bioaccumulation of heavy metals in edible tissue of crab (Scylla
serrata) from an estuarine Ramsar site in Kerala, South India. Watershed Ecol Environ. 2022;4:59-65.
[DOT]

Valsan G, Tamrakar A, Warrier AK. Microplastics in Scylla serrata: a baseline study from Southwest
India. Mar Pollut Bull. 2024;200:116109. [DOI]

Ar NI, Rosmilah M, My ZH, Noormalin A, Faizal B, Shahnaz M. Identification of major and minor
allergens of mud crab (Scylla serrata). Med Health. 2015;10.

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 19


https://dx.doi.org/10.4137/GBI.S4214
https://dx.doi.org/10.1016/j.sjbs.2024.103964
http://www.ncbi.nlm.nih.gov/pubmed/38500815
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10945265
https://dx.doi.org/10.3923/jeasci.2016.2136.2140
https://dx.doi.org/10.3923/TASR.2008.174.181
http://www.ncbi.nlm.nih.gov/pubmed/19219229
https://dx.doi.org/10.4172/2329-6631.1000110
https://dx.doi.org/10.1016/j.ijbiomac.2018.03.159
https://dx.doi.org/10.1016/j.jembe.2006.06.029
https://dx.doi.org/10.1016/j.rinim.2011.06.001
https://dx.doi.org/10.56557/upjoz/2025/v46i14750
https://dx.doi.org/10.1016/j.aquaculture.2016.07.023
https://dx.doi.org/10.1016/j.fsi.2019.03.007
https://dx.doi.org/10.1007/s40203-022-00138-w
https://dx.doi.org/10.1016/j.jep.2024.118691
http://www.ncbi.nlm.nih.gov/pubmed/39134229
https://dx.doi.org/10.5530/pj.2022.14.117
https://dx.doi.org/10.1016/j.wsee.2022.06.001
https://dx.doi.org/10.1016/j.marpolbul.2024.116109

74.

75.

Shen Y, Cao M]J, Cai QF, Su WJ, Yu HL, Ruan WW, et al. Purification, cloning, expression and
immunological analysis of Scylla serrata arginine kinase, the crab allergen. ] Sci Food Agric. 2011;91:
1326-35. [DOI] [PubMed]

Nugroho Susanto G. Crustacea: The increasing economic importance of crustaceans to humans. In:
Arthropods - Are They Beneficial for Mankind? IntechOpen; 2021. [DOI]

Explor Foods Foodomics. 2026;4:1010163 | https://doi.org/10.37349/eff.2026.1010163 Page 20


https://dx.doi.org/10.1002/jsfa.4322
http://www.ncbi.nlm.nih.gov/pubmed/21432856
https://dx.doi.org/10.5772/intechopen.96255

	Abstract
	Keywords
	Introduction
	Ethnopharmacological use
	Methodology design
	Inclusion criteria
	Exclusion criteria

	Biochemical constituents
	Pharmacological activities
	Antioxidant activity
	Anticancer activity
	Antidyslipidemic agent
	Anti-anaemic activity
	Antimicrobial activity
	Neuroprotective activity of Scyllaserrata edible crab Rasayana

	Toxicology
	Allergenicity and contamination
	Limitations and future directions
	Conclusion
	Abbreviations
	Declarations
	Acknowledgments
	Author contributions
	Conflicts of interest
	Ethical approval
	Consent to participate
	Consent to publication
	Availability of data and materials
	Funding
	Copyright

	Publisher’s note
	References

