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Single	cell	protein	shows	potential	to	replace	fish	protein	in	aquaculture	feed	
	
	
A	new	study	appearing	 in	PEERJ,	a	peer-reviewed	scientific	 journal	covering	 research	 in	biological	and	
medical	sciences,	demonstrates	for	the	first	time	that	a	particular	single	cell	protein	could	replace	wild-
caught	fish	and	agricultural	crops	as	a	key	ingredient	in	aquaculture	feeds,	potentially	providing	a	lower	
cost	and	sustainable	alternative	protein	source.		
	
The	study,	entitled	A	Transdisciplinary	Approach	To	The	Initial	Validation	Of	A	Single	Cell	Protein	As	An	
Alternative	Protein	Source	For	Use	In	Aquafeeds,	is	the	result	of	a	collaboration	between	researchers	at	
KnipBio,	 Inc.,	 a	 Massachusetts-based	 biotechnology	 company,	 the	 New	 England	 Aquarium,	 the	
University	of	Massachusetts	 at	Boston,	Roger	Williams	University,	 and	 the	USDA	Agriculture	Research	
Service.	The	study	was	designed	to	 test	whether	a	diet	consisting	of	between	30%	and	100%	pelleted	
bacterium	 Methylobacterium	 extorquens	 could	 serve	 as	 a	 suitable	 diet	 for	 fish	 and	 shrimp.	 M.	
extorquens	 is	 a	 common	 leaf	 symbiont	 bacterium	 that	 is	 grown	 by	 converting	methanol	 in	 standard	
fermentation	 tanks.	 	 But	 rather	 than	 have	 beer	 as	 the	 end	 result,	 the	 bacterium	produces	 a	 product	
called	KnipBio	MealTM	whose	composition	of	protein,	amino	acids	and	other	biomolecules	is	very	similar	
to	that	found	in	wild	fish.		
	

According	 to	 Larry	Feinberg,	CEO	of	KnipBio,	 Inc.,	 “We	
conducted	this	study	to	answer	an	important	question:	
‘Is	it	possible	to	recreate	the	wild	fish	diet	without	using	
non-sustainable	 wild	 ingredients?’	 	 The	 results	 of	 the	
study	indicate	that	a	diet	made	up	of	single	cell	protein	
can	 serve	 as	 a	 high-quality	 alternative	 in	 aquaculture	
feeds.	 Our	 work	 since	 the	 study	 was	 completed	
indicates	 that	 genetic	 optimization	 of	 the	 single	 cell	
protein	can	further	improve	these	results.”		
	
The	 study	 looked	 at	 the	 efficacy	 of	 KnipBio	Meal	 as	 a	
food	 for	 three	 important	 aquaculture	 species:	 white	
shrimp,	 Atlantic	 salmon,	 and	 smallmouth	 grunts.	 All	
three	species	experienced	similar	or	better	growth	and	
survival	 rates	when	fed	a	diet	containing	KnipBio	Meal	

when	 compared	 to	 fish	 given	 a	 diet	 of	 conventional	
commercial	feed.	In	blind	taste	tests,	panelists	rated	the	shrimp	raised	on	the	KnipBio	Meal	mixtures	as	
statistically	similar	to	control	shrimp.		
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Fully	 half	 of	 the	 fish	 that	 humans	 eat	 are	
farmed,	and	many	of	 these	 fish	 require	a	high-
protein	 diet.	 Traditionally,	 aquaculture	 feeds	
contain	 approximately	 30%	 fish	 caught	 in	 the	
wild	 and	 ground	 up	 into	 fishmeal.	 More	
recently,	 in	 an	 effort	 to	 ease	 pressure	 on	
declining	ocean	 fish	stocks,	aquaculturists	have	
turned	 to	 protein-rich	 plant	 crops	 such	 as	
soybeans	 as	 replacements	 for	 fishmeal.	 The	
challenge	 is	 a	 soy-rich	 can	 lead	 to	 gut	
inflammation	in	many	farmed	species,	resulting	
in	lower	growth	and	survival	rates.	In	the	study	
KnipBio	Meal	displayed	none	of	these	effects.		
	
Feinberg	stated,	“In	addition	to	creating	healthier	fish,	there	are	other	inherent	benefits	to	using	KnipBio	
Meal	as	a	 replacement	 for	agricultural	protein	 in	 fish	 feed.	An	estimated	100-acre	KnipBio	 facility	 can	
match	the	protein	production	of	a	10,000-acre	soy	operation,	dramatically	reducing	the	environmental	
footprint	for	production.	The	process	also	eliminates	the	need	for	fertilizers	and	pesticides	and	reduces	
energy	use.”	
	
About	KnipBio	
KnipBio,	 Inc.	 is	 a	Massachusetts-based	 company	 pioneering	 advanced	 nutritional	 solutions	 for	 animal	
feeds	using	 innovative	biotechnology	to	develop	a	range	of	single	cell	protein	products	from	non-food	
feedstocks.	For	more	information,	visit	www.knipbio.com	or	contact	us	at	info@knipbio.com.		
	
Contact	info:	
For	more	information,	please	contact:	info@knipbio.com	
	
About	the	institutions:	
KnipBio,	Inc.	

KnipBio	 is	 biotechnology	 company	 that	 strives	 to	 be	 a	 principal	 provider	 of	 innovative	 and	
sustainable	nutritional	solutions	that	best	support	worldwide	aquaculture.		KnipBio’s	innovative	
approach	 results	 in	 a	 food	 source	 that	 is	 nutritionally	 sound	and	offers	 valuable	 anti-oxidants	
known	to	support	immunity.	KnipBio	takes	advantage	of	some	of	nature's	best	microorganisms	
to	develop	a	better,	cleaner,	healthier	single	cell	protein	(SCP).	

The	New	England	Aquarium	
The	New	 England	 Aquarium	 is	 a	 global	 leader	 in	 ocean	 exploration	 and	marine	 conservation.	
With	more	than	1.3	million	visitors	a	year,	the	Aquarium	is	one	of	the	premier	visitor	attractions	
in	Boston	and	a	major	public	education	resource	for	the	region.	The	New	England	Aquarium	is	a	
catalyst	 for	 global	 change	 through	 public	 engagement,	 commitment	 to	 marine	 animal	
conservation,	leadership	in	education,	innovative	scientific	research,	and	effective	advocacy	for	
vital	and	vibrant	oceans.	

	
University	of	Massachusetts	at	Boston	

Part	 of	 the	 UMass	 system,	 UMass	 Boston	 combines	 a	 small-college	 experience	 with	 the	 vast	
resources	of	a	major	research	university.	The	University	 is	nationally	recognized	as	a	model	of	
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excellence	 for	 urban	 public	 universities.	 The	 scenic	 waterfront	 campus,	 with	 easy	 access	 to	
downtown	Boston,	is	located	next	to	the	John	F.	Kennedy	Library	and	Presidential	Museum,	the	
Commonwealth	 Museum	 and	 Massachusetts	 State	 Archives,	 and	 the	Edward	 M.	 Kennedy	
Institute	for	the	United	States	Senate.	

About	Roger	Williams	University	
Roger	 Williams	 University	 located	 in	 Bristol,	 R.I.,	 is	 a	 leading	 independent,	 coeducational	
university	 with	 programs	 in	 the	 liberal	 arts	 and	 the	 professions,	 where	 students	 become	
community-	and	globally-minded	citizens	through	project-based,	experiential	 learning.	Offering	
more	than	40	majors	and	a	plethora	of	co-curricular	activities	as	well	as	study	abroad	options,	
RWU	is	dedicated	to	the	success	of	students,	commitment	to	a	set	of	core	values,	the	pursuit	of	
affordable	excellence	and	to	providing	a	relevant,	world-class	education	above	all	else.	

	
USDA	Agriculture	Research	Service	

The	Agricultural	Research	Service	(ARS)	works	to	ensure	that	Americans	have	reliable,	adequate	
supplies	of	high-quality	food	and	other	agricultural	products.	ARS	accomplishes	its	goals	through	
scientific	discoveries	that	help	solve	problems	in	crop	and	livestock	production	and	protection,	
human	nutrition,	and	the	interaction	of	agriculture	and	the	environment.	


