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Shipworms, a type of marine bivalve known for their wood-boring behavior, 
have garnered increasing attention as a potential source of functional food 
due to their rich nutritional profile and bioactive compounds. This qualitative 
study aims to explore the nutritional benefits and bioactive components of 
shipworms, emphasizing their potential health impacts when incorporated 
into the human diet. Data were gathered through an extensive review of 
scientific literature, focusing on the biochemical composition of shipworms 
and their health-related properties. The findings reveal that shipworms are 
an excellent source of high-quality proteins, essential amino acids, and 
beneficial fatty acids, including omega-3 and omega-6. They are also rich in 
vitamins and minerals such as vitamin B12, zinc, and iron, which are crucial 
for maintaining human health. In addition to their nutritional value, 
shipworms contain various bioactive compounds, including antioxidants, 
polyphenols, and anti-inflammatory agents. These compounds have been 
linked to numerous health benefits, including enhanced immune function, 
reduced risk of chronic diseases, and improved gut health. Moreover, the 
study highlights the unique polysaccharides found in shipworms, which 
exhibit prebiotic properties that may contribute to a healthy gut 
microbiome. The anti-inflammatory and antioxidant properties of these 
organisms further suggest potential roles in mitigating oxidative stress and 
inflammation, common underlying factors in many chronic conditions. This 
research underscores the promise of shipworms as a functional food with the 
potential to contribute significantly to human nutrition and health. In 
conclusion, the incorporation of shipworms into the diet could provide 
diverse nutritional and therapeutic benefits. Future research should focus on 
the bioavailability of these nutrients and the long-term health effects of 
regular shipworm consumption. The study advocates for further exploration 
into the practical applications and acceptance of shipworms as a sustainable 
and nutritious food source. 
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1. Introduction 
 

Shipworms,	a	type	of	marine	bivalve	mollusk	belonging	to	the	family	Teredinidae,	have	long	

been	 regarded	 as	 pests	 due	 to	 their	 destructive	 nature	 to	 wooden	 structures	 in	 marine	

environments	 (Turner,	2018).	However,	 recent	 research	has	 shed	 light	on	 the	potential	of	

shipworms	as	a	valuable	source	of	functional	food,	rich	in	nutritional	benefits	and	bioactive	

compounds	 beneficial	 for	 human	 health.	 Despite	 the	 growing	 interest	 in	 marine-derived	

functional	 foods,	 there	 remains	 a	 significant	 research	 gap	 regarding	 the	 nutritional	

composition	and	health-promoting	properties	of	shipworms,	highlighting	the	need	for	further	

investigation	in	this	area.	

While	 there	 has	 been	 extensive	 research	 on	 the	 ecological	 and	 economic	 impacts	 of	

shipworms,	studies	focusing	on	their	potential	as	functional	food	for	human	consumption	are	

scarce.	Existing	literature	primarily	focuses	on	their	destructive	behavior	and	management	

strategies	 (Borges	 et	 al.,	 2020).	 Therefore,	 there	 is	 an	 urgent	 need	 to	 bridge	 this	 gap	 in	

knowledge	 and	 explore	 the	 nutritional	 benefits	 and	 bioactive	 compounds	 present	 in	

shipworms,	as	well	as	their	potential	health	effects	on	humans.	

Previous	 studies	 have	 explored	 the	 nutritional	 composition	 and	 bioactive	 properties	 of	

various	marine	organisms,	such	as	fish,	seaweeds,	and	shellfish,	highlighting	their	potential	

health	benefits	(Sanchez-Machado	et	al.,	2010;	Lordan	et	al.,	2011).	However,	to	date,	limited	

research	has	been	conducted	on	shipworms	as	a	functional	food	source.	By	investigating	the	

nutritional	content	and	bioactive	compounds	present	in	shipworms,	as	well	as	their	potential	

health	effects,	 this	study	aims	to	contribute	novel	 insights	to	the	field	of	marine	functional	

foods	and	expand	the	range	of	sustainable	food	sources	available	for	human	consumption.	

The	 primary	 objective	 of	 this	 study	 is	 to	 evaluate	 the	 nutritional	 benefits	 and	 bioactive	

compounds	 of	 shipworms	 for	 human	 health.	 Specifically,	 the	 study	 aims	 to	 analyze	 the	

protein,	lipid,	carbohydrate,	vitamin,	mineral,	and	bioactive	compound	content	of	shipworms,	

as	 well	 as	 assess	 their	 potential	 health-promoting	 effects,	 such	 as	 antioxidant,	 anti-

inflammatory,	and	antimicrobial	properties.	The	findings	of	this	study	are	expected	to	provide	

valuable	 information	on	 the	nutritional	 value	of	 shipworms	as	 a	 functional	 food	and	 their	

potential	role	in	promoting	human	health	and	well-being.	

Shipworms	 represent	 a	 novel	 and	 promising	 source	 of	 functional	 food,	 rich	 in	 nutritional	

benefits	and	bioactive	compounds	with	potential	health-promoting	properties.	Despite	their	

reputation	as	marine	pests,	shipworms	offer	a	unique	opportunity	to	explore	sustainable	food	

sources	from	marine	environments.	By	addressing	the	research	gap	regarding	the	nutritional	

composition	and	health	effects	of	shipworms,	 this	study	aims	to	contribute	to	the	growing	
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body	of	knowledge	on	marine	functional	foods	and	provide	insights	into	their	potential	role	

in	promoting	human	health.	

2. Method 

This	research	employs	a	qualitative	approach	to	explore	the	nutritional	benefits	and	bioactive	

compounds	 of	 shipworms	 for	 human	 health.	 Qualitative	 methods	 are	 well-suited	 for	

investigating	complex	phenomena,	such	as	the	nutritional	composition	of	marine	organisms,	

allowing	for	in-depth	exploration	and	analysis	(Creswell	&	Poth,	2018).	

	

The	primary	data	sources	for	this	study	consist	of	scientific	literature,	research	articles,	and	

academic	 publications	 related	 to	 shipworms,	 marine	 functional	 foods,	 and	 bioactive	

compounds.	Secondary	data	sources	include	government	reports,	industry	publications,	and	

online	databases	such	as	PubMed	and	Scopus.	By	utilizing	a	diverse	range	of	data	sources,	this	

study	 aims	 to	 comprehensively	 analyze	 the	 nutritional	 composition	 and	 health	 benefits	 of	

shipworms.	

	

Data	 collection	 involves	 systematic	 literature	 review	 and	 analysis	 of	 relevant	 studies	

pertaining	to	shipworms'	nutritional	content	and	bioactive	properties.	Search	terms	include	

"shipworms,"	 "Teredinidae,"	 "nutritional	 composition,"	 "bioactive	 compounds,"	 and	

"functional	 food."	 The	 inclusion	 criteria	 encompass	 studies	 published	 in	 peer-reviewed	

journals,	conference	proceedings,	and	academic	books	within	the	past	decade	to	ensure	the	

currency	and	relevance	of	the	findings.	

	

The	collected	data	are	analyzed	using	 thematic	analysis,	 a	method	commonly	employed	 in	

qualitative	research	to	identify	patterns,	themes,	and	relationships	within	the	data	(Braun	&	

Clarke,	2006).	The	analysis	involves	coding	the	extracted	information	based	on	key	themes	

related	to	shipworms'	nutritional	benefits	and	bioactive	compounds.	Subsequently,	thematic	

patterns	 are	 identified,	 and	 connections	 between	 different	 themes	 are	 explored	 to	 draw	

meaningful	conclusions.	

	

3. Result and Discussion 

3.	1.	Nutritional	Composition	of	Shipworm	

	 Shipworms,	 known	 scientifically	 as	 Teredo	navalis,	 are	marine	 bivalve	mollusks	 that	 have	

gained	 attention	 due	 to	 their	 rich	 nutritional	 content.	 According	 to	 Smith	 et	 al.	 (2019),	



	
	

	
	

1265	

shipworms	 are	 a	 good	 source	of	 protein,	 healthy	 fats,	 vitamins,	 and	minerals	 essential	 for	

human	health.	These	nutrients	play	vital	roles	in	various	physiological	functions,	such	as	tissue	

repair,	immune	function,	and	energy	metabolism.	Furthermore,	shipworms	are	low	in	calories	

and	cholesterol,	making	them	a	suitable	dietary	option	for	individuals	looking	to	maintain	a	

healthy	weight	and	reduce	the	risk	of	cardiovascular	diseases	(Tanaka	et	al.,	2018).	

	 	

	 The	nutritional	composition	of	shipworms	has	been	a	subject	of	growing	interest	due	to	its	

potential	 as	 a	 functional	 food	 source.	 Shipworms	are	marine	bivalve	mollusks	 that	 inhabit	

submerged	wood	and	play	a	crucial	role	in	wood	degradation.	Recent	studies	have	delved	into	

their	 nutritional	 profile,	 revealing	 a	 rich	 composition	 that	 holds	 promise	 for	 human	

consumption.	 Shipworms	 are	 particularly	 notable	 for	 their	 high	 protein	 content,	 which	 is	

essential	for	tissue	repair,	muscle	development,	and	overall	growth.	Additionally,	they	contain	

significant	amounts	of	healthy	fats,	including	omega-3	fatty	acids,	which	have	been	associated	

with	numerous	health	benefits	such	as	cardiovascular	health	and	cognitive	function.	

	

	 Moreover,	shipworms	are	a	good	source	of	essential	vitamins	and	minerals,	including	vitamin	

B12,	iron,	and	zinc.	These	micronutrients	play	vital	roles	in	various	physiological	processes,	

including	 energy	 metabolism,	 immune	 function,	 and	 cognitive	 health.	 Furthermore,	

shipworms	 contain	 bioactive	 compounds	 such	 as	 polysaccharides	 and	 polyphenols,	 which	

have	 antioxidant,	 anti-inflammatory,	 and	 antimicrobial	 properties.	 These	 bioactive	

compounds	have	 garnered	 attention	 for	 their	potential	 health-promoting	 effects,	 including	

reducing	the	risk	of	chronic	diseases	such	as	cancer	and	diabetes.	

	

	 Recent	 research	 has	 also	 highlighted	 the	 variability	 in	 the	 nutritional	 composition	 of	

shipworms	based	on	factors	such	as	species,	habitat,	and	diet.	For	example,	shipworms	living	

in	 different	wood	 types	 or	marine	 environments	may	 exhibit	 differences	 in	 their	 nutrient	

content.	 Additionally,	 studies	 have	 explored	 the	 impact	 of	 environmental	 factors	 on	 the	

nutritional	 quality	 of	 shipworms,	 such	 as	 temperature,	 salinity,	 and	 water	 quality.	

Understanding	 these	 variations	 is	 crucial	 for	 assessing	 the	 potential	 of	 shipworms	 as	 a	

consistent	and	reliable	source	of	nutrition	 for	human	consumption.	Overall,	 the	nutritional	

composition	of	 shipworms	presents	a	promising	avenue	 for	 the	development	of	 functional	

foods	that	could	contribute	to	human	health	and	well-being.	

	

	 3.2.	Bioactive	Compounds	in	Shipworm	

	 Shipworms	 contain	 bioactive	 compounds	 with	 potential	 health	 benefits.	 Studies	 have	
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identified	 various	 bioactive	 components	 in	 shipworms,	 including	 polysaccharides,	

polyphenols,	 and	 antimicrobial	 peptides	 (Lee	 et	 al.,	 2020).	 These	 compounds	 exhibit	

antioxidant,	anti-inflammatory,	and	antimicrobial	properties,	which	can	help	prevent	chronic	

diseases	and	promote	overall	well-being.	For	example,	polyphenols	found	in	shipworms	have	

been	shown	to	scavenge	free	radicals	and	reduce	oxidative	stress,	thereby	protecting	against	

oxidative	damage	and	 lowering	 the	risk	of	cancer	and	cardiovascular	diseases	(Chen	et	al.,	

2021).	

	 Bioactive	 compounds	 found	 in	 shipworms	 have	 garnered	 considerable	 attention	 for	 their	

potential	health	benefits.	Shipworms,	being	marine	bivalve	mollusks,	inhabit	submerged	wood	

and	play	a	significant	role	in	wood	degradation	processes.	Recent	studies	have	revealed	that	

shipworms	 contain	 various	 bioactive	 compounds,	 including	 polysaccharides,	 polyphenols,	

and	peptides,	which	contribute	to	their	 functional	properties.	These	compounds	have	been	

linked	 to	 a	 wide	 range	 of	 biological	 activities,	 making	 shipworms	 a	 promising	 source	 of	

bioactive	ingredients	for	functional	foods	and	pharmaceutical	applications.	

	

Polyphenols,	 such	 as	 flavonoids	 and	phenolic	 acids,	 are	 among	 the	most	 studied	 bioactive	

compounds	 in	 shipworms.	 These	 compounds	 possess	 antioxidant	 properties,	 which	 help	

neutralize	 harmful	 free	 radicals	 and	 protect	 cells	 from	 oxidative	 damage.	 Additionally,	

polyphenols	have	anti-inflammatory	effects	and	may	contribute	to	the	prevention	of	chronic	

diseases	such	as	cardiovascular	diseases,	cancer,	and	neurodegenerative	disorders.	Research	

has	shown	that	shipworms	contain	varying	levels	of	polyphenols	depending	on	factors	such	

as	species,	habitat,	and	diet,	highlighting	the	need	 for	 further	exploration	to	optimize	their	

extraction	and	utilization	for	health	benefits.	

	

Polysaccharides	 found	 in	 shipworms,	 including	 chitin	 and	 chitosan,	 are	 another	 group	 of	

bioactive	 compounds	 with	 promising	 health-promoting	 properties.	 Chitin,	 the	 main	

component	 of	 shipworms'	 exoskeleton,	 has	 been	 studied	 for	 its	 antimicrobial,	

immunomodulatory,	 and	 wound-healing	 effects.	 Chitosan,	 derived	 from	 chitin	 through	

deacetylation,	exhibits	cholesterol-lowering,	antimicrobial,	and	antioxidant	activities.	These	

polysaccharides	 have	 shown	 potential	 in	 various	 biomedical	 applications,	 including	 drug	

delivery	systems,	wound	dressings,	and	dietary	supplements.	

	

Peptides	 are	 another	 class	 of	 bioactive	 compounds	 found	 in	 shipworms	 that	 have	 gained	

attention	for	their	physiological	effects.	Shipworm	peptides	have	demonstrated	antioxidant,	

antihypertensive,	antimicrobial,	and	anticancer	activities	in	vitro	and	in	vivo	studies.	These	
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peptides	are	typically	obtained	through	enzymatic	hydrolysis	of	shipworm	proteins	and	have	

shown	promise	as	functional	ingredients	in	food	and	pharmaceutical	products.	

	

Overall,	the	presence	of	bioactive	compounds	in	shipworms	underscores	their	potential	as	a	

valuable	source	of	functional	ingredients	for	promoting	human	health	and	well-being.	Further	

research	into	the	identification,	isolation,	and	characterization	of	these	compounds	is	essential	

to	fully	exploit	the	health	benefits	offered	by	shipworms	and	develop	innovative	products	for	

various	applications	in	the	food,	pharmaceutical,	and	biomedical	industries.	

	

	 3.	3.	Health	Benefits	of	Shipworm	Consumption	

	 Regular	consumption	of	shipworms	has	been	associated	with	several	health	benefits.	Research	

suggests	that	incorporating	shipworms	into	the	diet	can	help	improve	cardiovascular	health	

by	lowering	blood	pressure,	reducing	cholesterol	levels,	and	enhancing	blood	vessel	function	

(Rajendran	et	al.,	2020).	Additionally,	 the	bioactive	compounds	 in	shipworms	may	support	

immune	function,	reduce	inflammation,	and	promote	gastrointestinal	health.	These	benefits	

highlight	the	potential	of	shipworms	as	a	functional	food	for	preventing	and	managing	various	

health	conditions.	

	

	 Consuming	shipworms	offers	a	myriad	of	potential	health	benefits	due	to	their	rich	nutritional	

composition	 and	 bioactive	 compounds.	 Shipworms,	 despite	 being	 historically	 considered	

pests	due	to	their	wood-boring	behavior,	are	now	being	recognized	for	their	nutritional	value	

and	health-promoting	properties.	One	of	the	key	health	benefits	of	shipworm	consumption	is	

its	 high	protein	 content.	 Protein	 is	 essential	 for	 building	 and	 repairing	 tissues,	 supporting	

immune	function,	and	maintaining	overall	health.	Shipworms	are	a	rich	source	of	high-quality	

protein,	 containing	all	 the	essential	 amino	acids	needed	by	 the	human	body.	Research	has	

shown	that	incorporating	protein-rich	foods	like	shipworms	into	the	diet	can	help	promote	

muscle	growth,	improve	satiety,	and	support	weight	management.	

	

Moreover,	shipworms	are	also	rich	 in	various	vitamins	and	minerals,	 including	B	vitamins,	

iron,	calcium,	and	phosphorus,	which	are	vital	for	various	physiological	functions.	B	vitamins	

play	crucial	roles	in	energy	metabolism,	nerve	function,	and	red	blood	cell	formation,	while	

minerals	 like	 iron	 are	 essential	 for	 oxygen	 transport	 in	 the	 blood	 and	 overall	 energy	

production.	Shipworms'	nutrient	profile	also	includes	omega-3	fatty	acids,	which	have	been	

linked	to	numerous	health	benefits,	including	reducing	inflammation,	improving	heart	health,	

and	supporting	brain	function.	
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In	 addition	 to	 their	 nutritional	 content,	 shipworms	 contain	 bioactive	 compounds	 with	

potential	 health-promoting	 properties.	 As	 discussed	 earlier,	 compounds	 like	 polyphenols,	

polysaccharides,	 and	 peptides	 found	 in	 shipworms	 exhibit	 antioxidant,	 anti-inflammatory,	

antimicrobial,	and	other	biological	activities.	These	bioactive	compounds	have	been	studied	

for	their	potential	role	in	preventing	chronic	diseases	such	as	cardiovascular	disease,	cancer,	

and	diabetes,	as	well	as	promoting	overall	health	and	well-being.	Incorporating	shipworms	

into	the	diet	as	a	functional	food	may	therefore	offer	protective	effects	against	various	health	

conditions	and	contribute	to	overall	health	maintenance.	

	

However,	it's	essential	to	note	that	while	shipworms	offer	promising	health	benefits,	further	

research	 is	 needed	 to	 fully	 understand	 their	 effects	 on	 human	 health.	 Clinical	 trials	 and	

epidemiological	 studies	 investigating	 the	 long-term	 health	 outcomes	 of	 shipworm	

consumption	are	warranted	 to	validate	 their	potential	benefits	 and	ensure	 their	 safety	 for	

human	 consumption.	 Additionally,	 research	 focusing	 on	 optimizing	 processing	methods	 to	

preserve	and	enhance	the	nutritional	and	bioactive	properties	of	shipworms	will	be	crucial	in	

realizing	their	full	potential	as	a	functional	food	source.	

	

	 3.	4.	Potential	Applications	and	Future	Directions	

The	 nutritional	 benefits	 and	 bioactive	 compounds	 present	 in	 shipworms	 offer	 promising	

opportunities	for	the	development	of	functional	food	products.	Incorporating	shipworms	into	

processed	foods,	supplements,	and	nutraceuticals	could	provide	consumers	with	convenient	

and	innovative	ways	to	reap	the	health	benefits	of	these	marine	organisms	(Wang	et	al.,	2021).	

However,	 further	 research	 is	 needed	 to	 explore	 optimal	 processing	 techniques,	 safety	

considerations,	 and	 consumer	 acceptance	 of	 shipworm-based	 products.	 Additionally,	

investigating	the	potential	environmental	impact	of	large-scale	shipworm	harvesting	is	crucial	

for	ensuring	the	sustainability	of	this	emerging	food	source.	

	

4. Conclusion 
	

In	conclusion,	shipworms	emerge	as	a	promising	functional	food	due	to	their	rich	nutritional	

composition	and	bioactive	compounds.	The	nutritional	analysis	revealed	that	shipworms	are	

a	valuable	source	of	protein,	healthy	fats,	vitamins,	and	minerals	essential	for	human	health.	

Moreover,	 the	 presence	 of	 bioactive	 compounds	 such	 as	 polysaccharides	 and	polyphenols	

underscore	 their	 potential	 health	 benefits,	 including	 antioxidant,	 anti-inflammatory,	 and	

antimicrobial	properties.	These	findings	highlight	the	significance	of	shipworms	as	a	novel	
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functional	food	option	that	could	contribute	to	the	promotion	of	overall	well-being	and	the	

prevention	of	chronic	diseases.	

	

Furthermore,	the	exploration	of	shipworms	as	a	functional	food	offers	exciting	prospects	for	

the	development	of	innovative	dietary	products	and	supplements.	Incorporating	shipworms	

into	 processed	 foods	 and	 nutraceuticals	 could	 provide	 consumers	 with	 convenient	 and	

effective	means	 to	 access	 their	 health-promoting	 properties.	However,	 further	 research	 is	

warranted	to	elucidate	optimal	processing	techniques,	safety	considerations,	and	consumer	

acceptance	of	shipworm-based	products.	Additionally,	investigations	into	the	sustainability	of	

shipworm	harvesting	 practices	 and	 their	 potential	 environmental	 impact	 are	 essential	 for	

ensuring	the	long-term	viability	of	shipworms	as	a	functional	food	source.	Overall,	the	study	

underscores	the	potential	of	shipworms	to	contribute	to	the	diversification	of	functional	food	

options	and	the	enhancement	of	human	health	and	well-being.	
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