
100%  a s i a n  c a r p

FEBRUARY  2021

DR .  THOR SIGFUSSON / FOUNDER
BERTA DANIELSDOTTIR / CEO
ICELAND OCEAN CLUSTER
GRANDAGARDUR 16 ,  101 REYKKJAVÍK ,  ICELAND
WWW .SJAVARKLASINN .IS/EN 

PREPARED  AND  PRESENTED  BY

ICELAND  OCEAN  CLUSTER



The  group  of  f ish  species  known  in  the  US  as  Asian  carp  include  several  which  are

invasive .  One  of  these  species  is  the  Silver  Carp  which  has  caused  concern  in  the

Great  Lakes  area  because  of  the  potential  for  competit ion  with  native  species .  

The  task  of  the  Iceland  Ocean  Cluster  ( IOC )  was  to  develop  a  strategy  with  suggested

actions ,  including  steps  to  maximize  the  util ization  of  Silver  Carp  in  the  Great  Lakes .

The  f indings  should  serve  as  a  roadmap  into  the  future .  The  IOC ’s  strategic  partners

in  this  project  were  the  companies  Marel ,  Curio ,  Haustak ,  Matís  and  Skaginn  3X .

These  partners  all  have  worldwide  recognition  within  their  area  of  expertise .  

The  overall  study  on  the  Silver  Carp  gave  posit ive  results  but  this  report  emphasizes

the  need  for  further  studies  and  testing .   

Using  newest  processing  technology ,  drying  technology  and  a  team  of  researchers

regarding  the  quality  of  the  Silver  Carp ’s  f i let  and  byproducts ,  there  are  clear  signs

that  the  Silver  Carp  can  create  more  value  for  the  Great  Lakes  Community .  

Using  newest  processing  technology  for  f i leting ,  gave  very  promising  results .   Based

on  throughput  the  payback  t ime  seems  to  be  acceptable .  This  needs  to  be  studied

further  and  more  information  given  about  possible  amount  of  the  throughput  and

marketing  and  sales  efforts .  

All  the  options  involve  investment  in  equipment  for  starting  new  processing

methods .  Lowest  cost  would  be  setting  up  the  f ish  si lage  production  and  highest

cost  is  processing  the  f i l lets  and  ful ly  util ize  each  f ish  caught .  

Further  studies  and  testing  of  the  Silver  Carp  are  needed  to  determine  next  steps .

However ,  our  study  shows  huge  potentials  for  the  Silver  Carp  i f  further  collaboration

is  created  among  f ish  processors ,  the  f ish  is  processed  eff iciently  and  marketing

efforts  are  increased .   I f  the  by-products  of  the  Silver  Carp  are  treated  professionally ,

we  also  see  various  potentials  for  these  byproducts  to  create  value  for  the  industry .
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I n t r o d u c t i o n

Asian  Carp  is  an  umbrella  name  used

for  various  types  of  Carp .  Asian  Carps

are  invasive  species  in  the  Great

Lakes .  These  species  are  Bighead  Carp

(Hypophthalmichthys  nobil is ) ,  Silver

Carp  (Hypophthalmichthys  molitr ix ) ,

Black  Carp  (Mylopharyngodon  piceus )

and  Grass  Carp  (Ctenopharyngodon

idella ) .  

The  Silver  Carp  (amongst  other  types

of  Carp )  were  introduced  to  the  U .S .

in  the  70 ’s  to  control  primarily  algae ,

weed  and  parasite  growth  in  aquatic

farms ,  weeds  in  canal  systems ,  and  as

one  form  of  sewage  treatment .  Within

ten  years ,  i t  had  escaped  i ts

confinement  and  spread  to

surrounding  waters .  They  are  thought

to  have  lowered  water  quality  and ,  of

having  harmed  native  f ish

communities  such  as  native

freshwater  mussels  and  interfered

with  commercial  and  recreational

f ishing .

Bighead  Carp  and  Silver  Carp  are

closely  related  and  have  been  known

to  crossbreed  and  produce  viable ,

reproductive  offspring .  They  are  fast

growing  and  prolif ic  eaters  that  out-

compete  native  f ish  and  leave  a  trai l

of  environmental  destruction  in  their

wake .  

Silver  Carps  feed  primarily  on

phytoplankton .  They  lack  a  true

stomach  which  requires  them  to  feed

almost  continuously .  Silver  Carps

mature  in  2  to  4  years  and  commonly

weigh  20  pounds  (9kg )  but  can  reach

a  maximum  size  of  more  than  80

pounds  (36kg )  when  older .  Silver  Carp

can  jump  9  feet  (2 .7m )  when  startled

which  causes  hazard  for  anglers ,

boaters ,  and  other  recreational  users .  

Asian  Carps  are  not  favored  food  f ish

in  North  America  and ,  therefore ,

industrial  end  uses ,  and  markets  are

likely  to  generate  greater  demand .  

A  considerable  volume  of  Asian  Carp

is  currently  being  exported  from

Ill inois  to  China  for  human

consumption ,  but  transportation  costs

and  logistics  l imit  this  approach  and

its  abil ity  to  drive  harvest  pressure  to

control  Carp  population .



The  objective  of  this  chapter  is  to  present  results  from  a  study  on  potential  value

creation  options  from  the  viscera  /  intestines  of  Silver  Carp .  Focus  was  especially

awarded  to  identifying  possible  alternatives  for  util izing  the  l iver ,  viscera ,  and  swim

bladder  into  valuable  products .   The  research  was  done  by  IOCs  partner ,  Matís ,  an

independent ,  governmentally  owned ,  food  and  biotech  R&D  company

headquartered  in  Iceland .  

The  init ial  desk  study  focused  on  previous  l i terature  and  research  regarding  Asian

Carp .

Few  studies  have  reported  on  proximate  composition  of  Asian  Carps  in  the  I l l inois

River .  The  fat  content  of  whole  Silver  Carp  was  reported  by  Bowzer ,  J .  et  al .  (2013 )  in

the  range  of  3 .9  –  7 .4  % with  variation  by  catch  location  and  season ,  with  higher  fat

content  reported  in  the  summer  (see  table  1 ) .

Al t e r n a t i v e s  f o r  u t i l iz i n g  t h e

S i l v e r  C a r p  I n t e s t i n e s
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Buchtová  and  Ježek  (2011 )  observed  that  the  internal  organs  of  farmed  Silver  Carp

harvested  in  the  fal l  had  3 .5% fat  content  and  the  fatty  acid  composition  was

approximately  25% SFA ,  47% MUFA  and  17% PUFA  similar  to  the  f i l lets  in  PUFA

content .  Another  study  done  on  Silver  Carp  in  Ohio  River  by  Ferguson ,  CS .  et  al .

(2020 ) .  They  observed  that  the  total  offal  had  only  1 .5% fat  content  and  viscera  of

3 .1% fat  content  with  PUFA  approximately  16% of  the  fat  in  the  offal  and  only  5% in

the  viscera .  The  Silver  Carp  was  almost  4 .5  t imes  leaner  than  Silver  Carp  harvested  in

the  summer .

Table 1 :
Proximate composition (%) of  Asian Carp harvested seasonally from the I l l inois River (fal l
2010-summer 2011)  and pooled across al l  f ive harvest locations (Alton,  La Grange, Peoria,
Starved Rock,  and Marseil les) .  Numeric labels indicate mean percent composition of the
intact carcasses ( i .e .  wet matter basis) ;  numbers may not add to 100% because of minor
amounts of carbohydrate not analyzed and rounding errors.  Letters indicate signif icant
differences within species across seasons at P < 0.05.  (Bowzer J .  et al .  2013) .



Methods 
Mass  balance  of  the  l iver ,  viscera  and  swim  bladder  was

done  on  f ive  Silver  Carps  caught  from  the  I l l inois  r iver .

Livers  and  viscera  from  four  Carps  were  pooled  and

analyzed  for  water  ( ISO  6496-1999 )  and  fat  content  (AOCS

Ba  3-38  (2017 ) ) .  Util ization  alternatives  were  then

identif ied ,  based  on  the  results  of  the  analysis  and

expertise  of  Matís .  

The  study  on  intestines  provides  init ial  identif ication  of

uti l ization  alternatives  for  l iver ,  viscera ,  and  swim  bladders

of  Silver  Carp .  The  proportions  of  l iver  and  viscera  of  the

whole  f ish  that  was  analyzed  for  this  report  was  2 .5  ±  0 .6%

and  4 .9  ±  1 .5% with  a  fat  content  of  3 .1% and  7 .5%

respectively .   

 

The  viscera  ( including  l iver  and  roe )  constitute

approximately  7-8% of  the  net  weight  of  the  Silver  Carp

received  with  a  fat  content  of  6 .0  %. The  oil  from  these  raw

materials  contains  PUFAs ,  including  omega  3  fatty  acids

such  as  EPA  and  DHA ,  that  can  be  util ized  in  health

products  and  pet- food  or  feed  for  animals  and  farmed  f ish .  

 

Results and next steps
Mass  balance  of  the  l iver ,  viscera ,  and  swim  bladder  of  f ive

Silver  Carps  (previously  frozen )  was  made  to  determine

what  volumes  could  be  available  and  what  chemical

properties  these  parts  have .  The  results  are  shown  in  table

2 ,  in  terms  of  wet  weight .  The  weight  of  the  f ish  ranged

from  1 .0  –  2 .5  kg  (w /w ) .  
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Table 2:
Mass balance (% weight of whole f ish) of  internal organs from 5
Silver Carps harvested from the I l l inois River .  Water and fat
content were measured in pooled samples of l iver and viscera.
(FFDM = Fat free dry matter including protein and minerals)

Liver  is  approximately  2 .5  % of  the  whole  f ish ,  with  fat

content  of  3 .1  %. Viscera  was  approximately  4 .9  % of  the

whole  f ish  with  fat  content  of  7 .5  %. Liver  and  viscera

together  would  amount  to  7 .4% of  the  whole  f ish  with

approximately  75 .2% water  content  and  6 .0% fat  content

which  is  generally  low  compared  to  viscera  and  l ivers  from

some  other  species  such  as  Atlantic  cod  which  has

approximately  40% of  the  l iver  as  fats  and  26 .5% fat

content  in  viscera .



Among  the  simpler  methods  of  util izing  viscera  is  to  freeze

it  and  then  use  as  e .g .  mink- feed ,  which  has  been  common

practice  in  many  f ish  processing  plants  that  are  sourcing

un-gutted  f ish .  More  technological  methods ,  that  provide

higher  margin ,  includes  the  protein  plant  that  the

Icelandic  company  Héðinn  in  cooperation  with  Matís  

developed .  This  equipment  can  util ize  viscera /offal  from

fish ;  producing  oils  and  f ish  meal .  The  protein  plant  takes

up  very  l i tt le  space  and  can  be  f it  in  a  standard

transportation  container ,  making  i t  possible  to  be  placed  in

small  f ishing  vi l lages  or  on-board  factory  vessels  (Jónsson

and  Viðarsson ,  2016 )1 .  

1  https : / /hedinn .com / f ishmeal-processing /the-hpp-process /

 

The  l iver  and  viscera  could  be  processed  into  f ish  meal  and

oil  or  processed  into  f ish  si lage .  Fish  meal  and  oil

production  is  highly  dependent  on  volume  since  the

investment  and  production  cost  is  most  l ikely  high  and  a

better  alternative  would  be  to  process  all  rest  raw  material

originating  from  Asian  Carps  in  a  specif ic  location  together

to  increase  the  capacity  of  the  production .  Producing  f ish

si lage  has  lower  investment  and  production  cost  and  can

better  preserve  the  rest  raw  material  until  further

processing .  

  

The  greatest  value  option  for  the  intestines  seems  to  l ie  in

the  possible  use  of  the  fat  content  of  the  Silver  Carp  for

f ish  oil  of  human  consumption .  Given  the  increased  global

demand  for  l iver  oil ,  there  seems  to  be  an  opportunity  to

further  study  the  potential  of  creating  value  from  the  fat

content  of  the  intestines  of  the  Asian  Carp .  

Further  studies  are  however  needed  to  determine  the

possible  market  for  this  specif ic  product  and  i ts

profitabil ity .
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